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The Reno Inclined Elevator in a Department 
Store. 


NYONE who has seen and 
wondered at the restless 
activity and untiring energy of 
modern shoppers will welcome 
any means whereby their task or 
perhaps his own will be made 
lighter and the number of miles 
to be walked be lessened. Not 
alone would a one-story depart- 
ment store find favor or horse- 
less carriages on the floor be in 
constant demand, but elevators 
for which the wearisome shop- 
per would not have to wait five minutes or more might re- 
ceive hearty approval. Recognizing these facts and to les- 
sen as much as possible the fatigue of their cus- 
tomers, the well-known department store of Bloomingdale 
Bros., occupying the entire block between Fifty-ninth and Six- 


me Grane 
Fig. 4.—Landing of Reno Inclined 
levator. 
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near the main entrance of the colossal establishment, and leads 
from the first to the second floor of the main building. Since it 
has been put in place over 50,000 persons have taken advantage 
of this novel device, and not a single accident has occurred, 
and, so far as we can see, there is not the remotest chance of the 


FIG. 2.—FRAMEWORK OF RENO INCLINED ELEVATOR, SHOW- 
ING LOCATION OF MOTOR. 


youngest or weakest person being injured or even alarmed in 
stepping on it for the first time. During the ride on this incline 
the sensations of the passengers are apparently more agreeable 
than when shut up in the closed cage of an ordinary elevator. 
The elevator, shown loaded with a number of passengers in 
Fig. 1, is built against the wall of the building, where space could 
well be spared and where, as can be seen, it does not rob the 


FIG. 1.—SIDE VIEW OF RENO INCLINED ELEVATOR, FULLY LOADED. 


tieth streets, on Third avenue, New York, has been enriched 
lately by the installation of one of the greatest conveniences yet 
devised for the comfortable handling of large masses of people 
circulating indoors. It consists of the Reno inclined elevator, 
described and illustrated below, which will be remembered by 
our readers as having been in use for some time on the 
Brooklyn Bridge and at Coney Island, 200,000 people having 
been transported by it at these two places without a single mis- 
hap. We may here state that since the elevated trains have be- 
gun to run over the Brooklyn Bridge the Elevated Railway 
Company are seriously considering the installation of a Reno 
elevator at the New York terminal of the bridge. 

The Reno inclined elevator, which may be said to fill the void 
between a common stairway and a vertical elevator, is installed 


floor of valuable sale room. It is 3% feet in width, being in- 
tended for single-file service, and is built at an angle of about 25 
degrees, as shown in Fig. 2. Referring to this figure, it will be 
seen that the structure consists of steel framework, bolted at the 
top to the steel floor beam or header, and similarly supported at 
the bottom. Near the middle it is supported by a steel column, 
the weight at that point being about 2,100 pounds. The moving 
incline consists of an endless chain, marked a in Fig. 3, rotated 
by a sprocket wheel b, to which are attached a number of hard- 
wood slats, c, which are plainly shown in Fig. 5. These slats 
have fastened to them a series of rubber-covered ridges, d, each 
being about 34 inch wide and 1 inch high. These serve as a 
comfortable footing for the passengers and also insure a per- 
fectly smooth, safe landing at the upper end of the machine. 
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This is accomplished in the following manner, shown in Fig. 4. 
The feet of the passenger, which rest upon these rubbereovercd 
ridges, are slid off as they arrive upon a comb-shaped landing, 
consisting of cast-iron prongs, which fit into the grooves separat- 
ing the ridges d. The landing is a most agreeable and natural 
one, and forms a very essential portion of the machine. So 
perfect, in fact, is the action that even cotton waste will not 
catch at this point. 

To each end of the wooden slats is attached a small anti- 
friction wheel e, made of hemasite. These roll upon the angle 
iron f and are also shown in Fig. 4. As will be seen, these 
wheels roll upon the angle irons on both their upward and down- 
ward passages and insure easy running, free from shocks and 
jars. 

The endless chain a, besides passing over the sprocket wheel b 
at the upper end of the machine also passes over an idler 
sprocket wheel at the lower end, as shown in Fig. 2. Attached 
to the shaft of the upper wheel is a cut gear g, into which meshes 


FIG. 5.—FRONT VIEW OF RENO INCLINED ELEVATOR, SHOW- 
ING CONSTRUCTION OF MOVING INCLINE AND 
HANDRAIL. 


a rawhide pinion h attached to a countershaft. This shaft carries 
at its other end a similar cut gear i, into which meshes another 
rawhide pinion j, which is attached to the motor shaft. There 
are thus obtained two reductions in speed, each set of gears re- 
ducing the speed one-sixth, or a total reduction of one thirty- 
sixth. The speed of the motor, 450 r. p. m., is thus reduced to 
about 12 r. p. m. at the chain, which gives the moving neues a 
speed of 75 feet per minute. 

The motor used to drive the mechanism is of the C & C iron- 
clad type, shown in Fig. 6. It is a 15 h. p. machine, but its 
winding has been changed so as to make it a 10 h. p. machine 
at 450 r p. m. on a 110-volt circuit. As will be shown later, the 
maximum load on the elevator only requires a motor of one-half 
that capacity. The motor is bolted to the floor beams at the 
upper end of the elevator, as shown in Fig. 2, and is controlled 
by an automatic starting box, housed in near the lower end. To 
the switch of this starting box is attached a cord which leads to 
the upper and lower ends of the elevator, and by means of which 
the motor may be started, stopped or reversed. 

Another essential feature of the elevator is the moving hand- 
rail, which is shown in perspective in Fig. 5 and in section in 
Fig. 3. Referring to this figure, the railing is supported on 
stanchions, k, placed every 3 feet apart, of a shape and fastened 
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in the manner shown. To the tops of these standards is 
bolted the steel bar 1, which has cut into its upper surface a 
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FIG. 3—VERTICAL SECTION OF RENO INCLINED ELEVATOR, 
SHOWING DETAILS OF CONSTRUCTION. 


slot m. In these slots slides the bottom of a specially con- 
structed steel chain, which is rotated by means of a sprocket 
wheel marked n, at the upper end of the machine. This wheel 
is attached directly to the main driving shaft of the elevator, so 
that the rail travels at the same speed as the platform, and the 
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FIG. 6—C & C OPEN TYPE MOTOR, USED FOR RENO INCLINED 
ELEVATOR. 


two appear stationary with repect to each other. There are also 
two idler sprocket wheels, one at each end, which are enclosed 
in casings, as shown in Figs. 2 and 5. The chain, which if once 
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lubricated remains so by its own motion, is covered over by a 
moulded rubber covering o, to which it is securely fastened, and 
serves as the support for the hand of the passenger. Due to 
the noiseless running of the machinery, it was found necessary 
in order to advise people of the fact that the handrail was in 
motion to mould into the rubber large round white discs, which 
are plainly visible in Fig. 5. 

As has becn stated above, the moving platform travels at the 
rate of 75 feet per minute, or, if run continuously for ten hours, 
it will cover about nine miles in one day. The elevator, when 
fully loaded, 1. e., counting one passenger for every two feet, 
wul carry thirty-seven in one minute, or 2,200 in one hour, 
To find the power and from this the cost of transporting this 
large number of people, a very exhaustive series of tests were 
undertaken last week, with the following results: 


Volts. Amps. H. P. Remarks. 

110 8.2 1.2 Elevator free. 

110 16.0 2.36 5 people on elevator. 
110 19.0 2.8 9 people, §’ apart. 
110 20.0 2.95 II people, 4’ apart. 
110 35.0 §.15 21 people, 2’ apart. 


Reckoning the power to cost three cents per h. p. h., it would 
cost seven cents to carry 1,000 passengers in one hour, which ap- 
pears to be by far the cheapest means of transportation avail- 
able at present. 

Besides its low cost of operation, the following advantages are 
claimed for the clevator. 

1. It makes the second floor of store buildings almost as ac- 
cessible to the public as the ground floor. 

2. It takes up little valuable space, and, as shown in the above 
installation, may be located adjacent to the wall. 

3. It fulfills the fire department regulations as to a stairway, 
and thus does away with the stairs needed in addition to an ordi- 
nary elevator.. 

4. It requires no attendant to run it. 

5. It is noiseless. 

6. It may be started or stopped at either end by simply press- 
ing a button. 

7. It is always ready for use. 

8. It will handle boxes and trunks. 

9. It consumes power only in proportion to the number of 
passengers elevated. 

10. It is absolutely safe. 

Mr. J. W. Reno, the inventor of the elevator, is a mining 
engineer, having graduated from Lehigh University in 1883. He 
then went West to engage in mining work and remained there 
for seven years, when he came East and went into the mining 
department of the Thomson-Houston Company, working to- 
gether with Captain Griffin and Mr. Van Depoele. He had 
charge of the building of several trolley roads in the South. He 
then took up the subject of inclined elevators, which he has 
brought to the stage of perfection, evidenced by the installation 
described above. He has also worked out during the past few 
years an underground railway system which appears to admir- 
ably suit the conditions found in this city. 
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Notes on Some Central Station Meter Tests. 


BY WILLIAM D. ENNIS, M.E. 

T: writer recently had occasion to test for a small lighting 

and power station near New York its entire electric meter 
system. Current was sold by the company in question both 
by meter and by contract. The sales had originally been on 
the contract basis only, but in 1891 a small investment in T.-H. 
meters was made, with results that seemed to justify an exclu- 
sive meter basis. From that time until 1897, electric meters of 
various makes, principally the old T.-H. and its successor, the 
General Electric meter, were gradually installed. 


The complaints concerning bills were rather more numerous 


than is customary. A large number of thcse were traced to other 
causes, such as leaky transformers, old lamps, etc.. but when 
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these were excluded, there seemed still to be an unusually large 
percentage of complaints, the cause for which was assigned to 
the meters. p 

Such rough tests as had been made had shown almost in- 
variably that the meters were slow rather than fast. It was 
finally decided to make a series of tests, changing all meters 
that it was practicable to remove, and ascertaining the error of 
every meter in service. To do this was not altogether practic- 
able, as cases were found where for various reasons it was im- 
possible to remove the meter for a test, and all tests made with 
the meter in service were excluded. What was done was to col- 
lect all available meters in the station. The tests were made at 
the lines. Thus the meters for these most important consumers 
were the ones concerning which data was obtained. 

The accompanying figure shows the plan of the lamp bank 
and instruments. It was found convenient. By means of four 
switches shown, the energy on either side of the meter 
could be read on the wattmeter, and the power required to run 
the meter obtained. The rheostat R was used, when necessary 
to adjust the voltage. The lamps were so arranged that one, 
five, ten, twenty-five or fifty could be thrown in or out of cir- 
cuit by the switches. Any intermediate number could be con- 
nected by unscrewing a few lamps from their sockets. 

Readings of the wattmeter were taken at intervals of five sec- 


FIG. 1 


onds or oftener, while the revolutions of the dial were being 
counted. The méter was always allowed to run for a short time 
before any readings were taken, and the number of revolutions 
counted was usually five times the number of lamps in circuit. 
After testing from minimum to maximum load, the test at 
minimum load was repeated, and if any marked difference was 
noted between the two tests, the entire series of tests on that 
particular meter was repeated. 

Each meter was subjected to at least two tests. One was 
made (where possible) with the meter in the exact condition in 
which it was brought into the station. After several experi- 
mental adjustments, a final test was made, to obtain the degree 
of accuracy of the corrected meter. In many cases, tests were 
made intermediate between these two. Interesting results were 
obtained from tests made before adjusting, but after cleaning. 
The number of such tests was not sufficient to give any very 
reliable data, however. l 

Upon examining the meters as brought into the station, ‘many 
evidences of misuse and neglect were noted. Seals had been 
broken, unmistakable evidences of tampering were found in 
one case, reducing the speed 50 per cent. from the normal. 
Meters were found which failed to start on full load; when 
started, some ran steadily, even on minimum loads, others 
stopped short, and some ran in an irregular way, the rate be- 
ing at no time, however, fast; except in four examples, where 
the meter ran on no load. 

Jewel screws were discovered tightly jammed, brushes too 
dirty to give proper contact, cobwebs spun around the arma- 
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tures and fields; and these various cases were by no means rare. 
Several burn-outs were noted, due to overloading. The power 
required to run the meters (as determined by measuring the 
power for a single load on each side of the meter) was exces- 
Sive, averaging in eleven tests made 18.3 watts. The condition 
of the entire system was from both a mechanical and a com- 
mercial standpoint, thoroughly bad. This was largely due to 


APPROXIMATE LOAD — AMPERES 


the fact that the meters had not been properly cared for, or 
protected from dishonest and clever consumers. 

The voltage during the tests was kept at 54 or 108, which was 
the average supply voltage. Any variation from the rated volt- 
age of the meter tended to make it slow, though for small var- 
iations this was not of great consequence. In one case, a 100- 
volt meter was found connected to a 50-volt house circuit, with 
the result that the consumer was getting a mechanical discount 
of about 30 per cent. on his bills. 


DIAGRAM NO. 1. (See Fig. 2.) 


Errors of s50-volt 10-ampere Thomson Recording Wattmeters, 
_. Averaged from 8o Tests. 
Before Adjustment. After Adjustment. 


Load, Amperes. Factor. Load, Amperes. Factor. 
I 621 I 961 

2 817 2 .969 

5 .go8 K 1.000 

10 .937 10 1.000 
Average, by curve  .908 Average, by curve 1.000 
Average, calculated* .898 Average, calculated* .994 


*As explained above. 


DIAGRAM NO. 2. (See Fig. 3.) 
Errors of 50-volt 25-ampere Thomson Recording Wattmeters, 
Averaged from 26 Tests. 
Before Adjustment. After Adjustment. 


Load, Amperes. Factor. Load, Amperes. Factor. 
2 .890 2 .970 

5 925 5 1.000 

10 -920 10 1.022 

15 O17 Is 1.018 

20 897 20 1.01 

25 880 25 1.016 
Average, by curve 919 Average, by curve 1.020 
Average, calculated* .goo Average, calculated* 1.014 


*As explained above. 

The meters tested ranged in capacity from 5 to 300 amperes, 
and were rated at from 50 to 110 volts. Each meter was tested 
as closely as possible at its rated voltage, this being obtained in 
some cases by connecting pairs of lamps in series, and by the 


theostat, the line voltage being about 58. As the limit of capa- 
city of the lamp bank used was about 50 amperes at 50 volts, 
a reasonably large load for the larger sizes of meters was ob- 
tained by connecting several fans in circuit. 

The indicating wattmeter used was a General Electric stand- 
ard station instrument. 
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Two hundred and seventy-seven tests were made in all. The 
above curves show the performance of the Io-ampere 50-volt 
and the 25-ampere 50-volt meters. 

After having obtained such curves for all the meters, the ques- 
tion arose as to what might be called the “average error of a 
meter.” Evidently this is not always the arithmetical average of 
the errors at the several loads for which the meters are tested. If 
a meter operates half the time on full load and half the time on 
one lamp, the errors being say 10 per cent. for one lamp and 1 
per cent. for full load, the error in registering will not be 5% per 
cent., but will be more nearly that for the full load, as the energy 
measured with the full load error of the instrument in play is 
much greater than the energy measured during the burning of 
one lamp. To make the effective error 51⁄4 per cent., it would 
be necessary to operate at a load of one light a much longer 
time, the times being inversely proportionate to the loads on 
the meter. 

The true average error depends upon the ratio of the average 
load carried by the meter to its full load. By examining the 
record of sales for a sufficient period back it was found that the 
average operative load on the meters tested, for all seasons, was 
not far from half the rated load. Accordingly the “average re- 
sults” were calculated on this basis by the following rule: 

Multiply the error for each load by the number of lamps com- 
posing that load; divide the sum of these products by the sum of 
the separate loads. 

This gave the effective average error, or that which was the 
ultimate outcome of the meter inaccuracies when transferred to 
the company’s ledger. 

The following results were found: 


No. of Size of meter Average error Av error after 
meters Volts Amperes % Slow adjustment; in % 
tested. 

6 50 50 15.4 .3 slow. 

6 100 50 12.3 correct. 

I 150 50 27.6 correct. 

2 300 50 32.0 correct. 

3 5 100 II.2 1.3 fast. 

2 10 100 8.4 1.0 slow. 

3 25 IIO II.6 1.7 slow. 

I 50 100 ace correct. 

2 50 110 sues correct. 

I 15 100 II.0 Sareak 


Average error of all adjusted meters .22 per cent. slow. 


This was certainly a very poor showing. The example of a 
300-light meter over 30 per cent. slow shows what neglect and 
ignorance may do. No excessively bad values were admitted 
into this table. Meters which persisted in not running or in 
stopping, or in indulging in any other idiosyncrasies such as are 
peculiar to their class were consigned to the repair shop without 
further attention. The results represent the actual condition of 
the company’s working meter system, and it is to be feared, 
the condition of a great many companies of its kind. The odium 
of such a condition is not to be placed wholly on the meters, but 
principally upon the unintelligent care given them. 

As a result of the tests, the following recommendations were 
adopted. Another season will prove their value, and will show 
also whether the ordinary meter can be relied upon to retain 
its accuracy: 

1, All meters should be tested and, if necessary, adjusted, 
when purchased. One meter was found to have an incorrect 
constant printed on its dial; an error which the ledger proved 
to have cost the company about $250. 

2. Every meter in service should be securely sealed and kept 
so. 

3. A test or at least a short trial of the speed on several 
loads should be made when each meter is installed. 

4. More attention should be paid to fusing the meters down 
to a safe limit; 20 out of 300 is too large a percentage of burnt 
meters in active service. 

5. Periodical cleaning of the commutators and brushes by 
the indexer or wireman should be insisted upon. A dust-proof 
meter is a desideratum. 

6. Every meter should be removed and tested at least once 
a year. 

Such suggestions as the above will seem trite and common- 
place to the manager of the modern station, with its well- 
planned economies and thoroughly organized testing depart- 
ment; but in view of the results obtained in the above tests it is 
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fair to assume that these are the matters that are being disre- 
garded, with a certainty of large losses by the majority of small 
and struggling electric companies. 


Electricity in Baltimore.—Notes from the Field. 


BY C. B. FAIRCHILD. — 
ELECTRIC LIGHTING PLANTS. 


“THREE companies control the electric lighting interests of 
Baltimore, and for some time there has been a lively rate 
war, and in addition to this rate war all the companies, as well 
as the street railway companies, have been engaged in defend- 
ing their interests in the local council against the strong efforts 
which have been made to force all the electrical companies to 
put their wires underground, and into subways built and con- 
trolled by the municipality. Fortunately for the companies 
there has come a deadlock between the two boards of the city 
government, so that the matter will probably rest for a time. 
Neither the lighting nor the railway companies object ser- 
iously to putting their wires underground, but they claim the 
privilege of locating and constructing their own subways; this 
is especially the case with street railway companies, for other- 
wise they would be required to put their wires into subways 
not on the line of their tracks, and in many cases into too close 
proximity to the high-tension currents of the lighting plants. 
The outcome of the movement will be watched with interest, 
for if it carries for municipal ownership it will doubtless sug- 
gest similar action on the part of authorities of other cities. 


THE BRUSH ELECTRIC COMPANY. 


This company was the first to install an electric lighting sys- 
tem in this city, having begun its operations in 1881. It still 
maintains the precedence in output over all the other compet- 
itors, as its plant is equipped with engines and generators of 
more modern design, due, no doubt, to a fire, which, in 1893, 
destroyed the old station and all the apparatus. 

The control of the company is under a board, of which 
George Westinghouse, Jr., is president, G. H. Blaxter, of Pitts- 
burg, is manager, and E. F. Baker, local superintendent. The 
Brush series arc system of street illumination is employed, and 
the latest Brush-Adams lamp is supplied to new customers. The 
present city contracts amount to 791 lamps, and there are 1,589 
commercial lights. The latest five-year contracts are for city 
lights 35 cents for all-night service, there being no moonlight 
schedule, and for the commercial lights the rate is 20 cents for 
a half night and 35 cents for all-night service. The old prices, 
before the rate war, were 30 and 50 cents. The constant cur- 
rent direct current arc light capacity of the station is 1,800 lights, 
while the constant potential A. C. arc light capacity is about 
1,100 lights. 

The present incandescent output is 38,000 16 c. p. lights. About 
600 h. p. is furnished for operating small motors, for running 
elevators, pumps, etc., from a 220-volt system. 

The station is located on East Monument street, and is a 
substantial fireproof building. The engine room is 130 feet 
square, and the floor space is 30 feet to the steel truss which 
supports the roof, there being no posts. The roof construction 
was put up by the Berlin Iron Bridge Company, and the me- 
tallic sheeting is lined by a non-condensing material supplied 
by the same company. The truss construction is of sufficient 
strength to support a load of 20,000 pounds at any point, mak- 
ing a safe anchorage for the hoists, by means of which the ma- 
chinery is put in place. The floor is of cement. There are four 
subways, cement lined. The boiler room is 82x125 feet, with 
steel truss roof, and a steel structure over one-half for support- 
ing coal bunkers, which are of metal, and have a capacity of 
1,500 tons. The feed water heaters are also on this elevated 
structure, leaving large space in the boiler room proper. 

The fuel is Cumberland “run of mine” coal and is delivered 
on cars, which run directly into the fire room and dump the 
coal into bins beneath the track, from which it is elevated to the 
fire floor, or to the storage bins, as the case may be. At pres- 
ent a supply of 700 tons is stored in the fire room, the automatic 
coaling device not yet being in operation. 

The steam is generated in six 500 h. p. vertical water tube 
boilers of the Climax type, manufactured by the Clonbrock 
Steam Boiler Company, of Brooklyn, N. Y. The boiler shells 
are about 15 feet in diameter and 35 feet in height, and each 
has four fire doors; the average steam pressure is 160 pounds. 
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There are two stacks, one of brick and one of riveted steel 
plates; the latter is 175 feet in height, and has no guy wires, 
being built funnel shape at the base and brick lined to the height 
of 8o feet. The auxiliary equipment consists of Knowles pumps 
and Berryman heaters. 

The chief interest of the station, however, centres in the en- 
gine room, and about the large units employed for generating 
the current for the incandescent service, and in a $20,000 
switchboard. 

There are three incandescent direct coupled units, with a 
fourth being installed, each of which consists of a 1,000 h. p. 
Westinghouse steeple compound engine running at 205 revolu- 
tions, and a Westinghouse constant potential alternating cur- 
rent dynamo, with a rating of 750 k. w., and which is run under 
a tension of 2,800 volts. These generators are virtually double 
machines, there being two rings of fields having 36 poles and 
two armatures mounted on the same shaft to one side of the 
fly wheel, one being shifted ahead to the quarter phase position. 
The peripheral speed of the armatures is about a mile a minute. 

Each half of the machine is run independent of the other, 
and the leads from the armature coils are led out through the 
hollow shaft, and connected to a four-ring collector, which is 
at the end of the shaft, overhanging the outside bearing, like 
an overhanging pulley, the rings being about 20 inches in diam- 
eter. The leads from the armature are connected to the alter- 
nate rings, thus relieving the strain that would naturally come 
on the insulation. From the collector brushes, which are set 
quartering to each other, the leads are carried to a fuse box 
on the machine, then into the subway and out to the switch- 
boards. The conductors, from each armature, consist of Stand- 
ard underground lead-covered cables, and beside them are the 
(field) wires, consisting of Standard underground duplex cables, 
which, after passing through the field switch, pass to the switch- 
board, on the same brackets as the others. The fields are ex- 
cited from a 220-volt machine, driven by an independent engine. 
These generators are designed for a two-phase relation, but 
are not so run at present. It is interesting to note, in this con- 
nection, that these engines and generators were part of the 
Westinghouse World’s Fair exhibit at Chicago. In the opin- 
ion of the superintendent, a saving of at least $300 per week is 
made in wages in favor of large units over those of small capac- 
ity for the same service. And again, the machines, all being over- 
designed, as compared with the engine power, they cannot be in- 
jured by an overload. This insures light repairs, and in the 
case of the present machines only one field and one armature 
coil has been lost in the four years’ service. 


DIRECT CURRENT. 


The power for this department is generated by six Westing- 
house compound engines of 300 h. p. each and two 125 h. p. 
engines of the same type for running the exciters. The en- 
gines are located in irregular groups about the room, and in 
some cases each engine drives six generators by means of tan- 
dem belts, three from each flywheel. Tne generators consist of 
two direct coupled 75 k. w. machines and one 280 k. w. belted 
machine, both of which are of the Westinghouse type, and gen- 
erate the current for exciting the fields of the large alternators 
and such other machines as require it. The arc light machines 
consist of 18 old type Brush machines, all of 60-light capacity. 
There are also three 80-light and one 125-light Brush machines, 
five 75-light Westinghouse, the latter of which are excited from 
the 220-volt exciters, as noted above. The old Brush machines 
have been changed to self-oilers since they were first installed. 
All the wires from the arc machines pass into the subways and 
from this to the arc switchboard, which is on the main floor, 
but at some distance from the main alternating current switch- 
board. The arc board is made of brown polished marble, 
trimmed with brass, and with sufficient plugs to accommodate 26 
machine terminals and as many more circuits. The plugged re- 
ceptacles are of an improved type, making four surface contacts 
on the plug. 


MAIN SWITCHBOARD. 


This is located on the street side of the main floor, and is of 
polished white marble, 20 feet in height, and built in two steps, 
or rather the upper half is set back, making a gallery in front. 
The lower section consists of 16 panels and the upper of 20 
panels. The instruments are covered with frameless plate glass 
cases, which, together with the polished brass and trimmings, 
give to the board a very artistic appearance. The lower section 
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is divided at the middle, and that on the right contains the in- 
struments for the constant potential direct current machines and 
their feeder panels, as well as the dynamo panels. The left side 
is exclusively for the constant potential alternating current dy- 
namo feeders. The upper gallery is entirely occupied by alter- 
nating current feeder panels. Each panel is numbered to corre- 
spond with the feeder which it controls, and represents a feeder 
or reserve panel, and has the following instruments, beginning 
at the top: Three Wurts non-arcing lightning arresters, in ser- 
ies (this being required because of the high voltage of the ma- 
chines), a converter and compensator, a pilot lamp, a voltmeter 
and ammeter, two plug sections, a changing switch (double 
throw), two more plug sections, a Stillwell regulator and two 
fuse blocks. 

The plugs on each panel are so arranged as to make it im- 
possible to so connect them as to short circuit the machines. 
This is accomplished by having the holes of the positive and 
negative connections of different sizes and the plugs so de- 
signed that they will only fit into their appropriate holes. The 
voltmeters are so designed by a peculiar method of winding as 
to read the voltage at the centre of distribution of each feeder. 
This is done in order to compensate for line losses, giving a 
constant potential to each consumer. As an auxiliary equip- 
ment, Stillwell regulators or converters are provided, which are 
designed to raise or lower the voltage 10 per cent., according to 
the requirements, a switch being provided for reversing the 
current in the primary coils. 

There are many other interesting features connected with the 
instruments and the wiring of the switchboard, but it will 
require too much space to detail them in this connection. The 
maze of wires is so systematically arranged and numbered that 
although at first they seem bewildering, they are really very 
simple, and the board is readily manipulated by one expert at- 
tendant and a boy helper. All the cables, after leaving the 
switchboard, go again to the subway and pass under the side- 
walks in front of the station, where they are led up the side of 
two large poles and out to the distributing arms, from which 
they branch out to the various circuits on their mission of 
bringing electric energy for lighting the streets, stores and 
houses, and for giving heat or power, according to the demand. 


THE EDISON ELECTRIC ILLUMINATING COMPANY. 

This is one of the early companies to undertake electric light- 
ing in Baltimore, or, rather, it is a successor of one of the pion- 
eer companies, which has been known under the successive 
names of the International Electric Telegraph and Power Com- 
pany, the Fort Wayne Company and the Maryland Electric 
Company, the change of name coming with the change of own- 
ership. The affairs of the company are now in the hands of 
Boston parties, Mr. A. A. Gassir being president and D. P. 
Robinson, local general manager. The plant is located on Pratt 
street, near Penn, and, like many other of the early stations, 
has been added to from time to time as business has demanded, 
and according to the peculiar ideas of the various managers, 
and now presents a remarkable combination of engines and 
generators, there being 13 of the former and a bewildering num- 
ber and types of the latter. 

The building is of brick and iron, and the engine room is 
divided into two parts, known as the old and the new. The 
former is 180x6o0 feet and 19 feet to the truss plates. The ma- 
chines are crowded very closely together. On one side of the 
old engine room is a long countershaft operated at either end 
by a 750 h. p. Ball cross compound engine, and from this shaft, 
by means of a belt, ate driven 11 80-light Wood machines, each 
pulley being provided with a friction clutch, by means of which 
it may be thrown in or out of action. On a line with the main 
shaft is a third engine of 200 h. p. of the Russell type, which 
drives, by means of a short countershaft, four 80-light ma- 
chines and two old-type T. H. generators. The opposite side 
of the room is occupied by six engines, placed very close to- 
gether, of various makes and designs, including a Russell, Ball, 
Ideal, Buckcye and Harrisburg, and both single and of cross and 
tandem compound types, and rated from 150 to 300 h. p. The 
first, or No. 4 engine, is belted to three 80-light Wood machines, 
while each of the others drives a single multipolar generator for 
incandescent lighting. Some of these are of the Slattery and 
others of the General Electric type, having a capacity from 
1,500 to 3,000 lights. 

In the new engine room No. I0 engine occupies the end of 
the floor, and is a tandem compound Porter Allen machine 
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of 550 h. p., and runs at 200 revolutions per minute. This drives 
from two fly-wheels one large M. P. 6,o00-light generator of 
General Electric manufacture and a 260-light constant current 
machine. The remaining three engines are of the Ball type, 
from 250 to 300 h. p., and drive several 80-light Wood machines 
supplying 225 lights, together with two General Electric M. P. 
generators for power purposes, the latter of which runs at a ten- 
sion of 250 volts. The arc light circuits supply 4,160 lights, of 
which 675 are for the city service, the balance on commercial 
circuits. One daylight circuit provides for lighting the post- 
office and one or two other buildings. 

Two types of arc lighting are employed, some of the Adams- 
Bagnall, others of the General Electric type. Many of the lat- 
ter are of the enclosed or double globe type, and are run two in 
series, but are so connected that either one can be cut out with- 
out interfering with the other. A lamp repairing department is 
located on a gallery overlooking the large engine room, whee 
all lamps are tested and necessary repairs made. The exhaust 
pipes of the engines and the leads from the generators occupy 
subways under the floor; the latter come up to the switchboards, 
of which there are two, one on the gallery in the partition be- 
tween the two rooms, and the other along the front of the 
building. These are of marble and are equipped with General 
Electric instruments. The wires go from these up through the 
Skylight out over suitable racks, there being 26 circuits. 

Thirteen boilers furnish the steam, eleven of which are of 
the Campbell & Zell water tube safety type, and two are of the 
Babcock & Wilcox make, having an aggregate of 400 h. p., 
and are so coupled that any desired combination of steam pipes 
can be obtained. Two batteries of each type of boilers are pro- 
vided with stokers of the Acme type; the others are fired by 
hand. The George’s Creek coal is delivered in carts. There 
are four smokestacks, three 88 feet in height and one of 110 
feet. There is the usual auxiliary equipment of feed water 
heaters of the National Excelsior type. For cleaning the boiler 
tubes the machine known as the Union Boiler Tube Cleaner is 
employed, and which has a capacity for cleaning 20 or more 
tubes a day. This is a rotary scraper, attached to an adjustable 
rod, which is moved in and out through the tube, and is driven 
by an endless rope from a pulley actuated by a small steam en- 
gine. 

This station is neither to be criticised nor imitated. It is of 
value chiefly to show how electric lighting stations should not 
be built, and yet it is operated with a considerable degree of 
economy. It is soon to be superseded, however, by a new plant 
with modern equipment. The site for this has already been se- 
cured and plans and specifications have been prepared. 
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Transformer Economy.’ 
BY PROF. W. E. GOLDSBOROUGH. 


A GREAT deal has been said and written about the static 

transformer of alternating currents, and yet we are only 
just beginning to understand this much discussed piece of ap- 
paratus. The manufacturers have made it and experimented 
with it, the theorists have experimented with it and disputed 
over it, the underwriters have disputed over it and endured it, 
and the central station men have endured it and made use of it 
to the great good and comfort of the public. No other piece of 
apparatus in the field of electrical engineering has been lauded 
higher or been the subject of greater abuse, and to all it has 
served a purpose. 

To-day the transformer occupies a higher position than ever 
before, and it grows in importance as each new development in 
the field of applied electricity points out a new department of 
usefulness for it. 

With a view to investigating the present status of the trans- 
former and the ability of transformer manufacturers to meet 
a ee 
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in all cases the exacting specifications which they have laid down 
for themselves, I have had a number of transformers of recent 
design tested in the Purdue laboratories within the last year. 

A 2.5 kilowatt transformer was submitted for test that was 
guaranteed to conform to or improve upon the following speci- 
fications: Core loss 48 watts, regulation 2.1 per cent., and full 
load efficiency 96.1 per cent. The test of this transformer gave, 
core loss 42.19 watts, regulation 1.9 per cent., full load ef- 
ficiency 96.2 per cent. 

The showing made by this transformer is good. The core 
loss is 5.81 watts less than the stipulated value, and the efficien- 
cies are in excess of the stipulated values. In this case the man- 
ufacturers more than substantiated their guarantee, and sup- 
plied a transformer that is a greater revenue producer than the 
specifications call for. If the core iron of this transformer can 
be relied upon as not materially increasing in its hysteretic 
loss with age, it is an easy matter to figure the money value of 
the excess economy that the transformer develops. 

Suppose, for instance, a contract should be made for 40 of 
these transformers at $30 each to meet an increase in a station 
load of 100 kilowatts. On an all-day schedule these transformers 
would probably carry a commercial load equivalent to full load 
working for five hours. This assumption may seem to repre- 
sent a better condition of service than is usually met with in 
practice, but it is an assumption that is fair to the manufact- 
urer in considering the all-day efficiency. The transformers 
would therefore be working under no load for 6,935 hours and 
under full load for 1,825 hours per year, and under the condi- 
tions of the test would save 1,794 kilowatt hours to the station. 
If we figure the cost of producing this power at 2 cents per 
kilowatt hour, the saving per year would be $35.88 for the forty 
transformers, or practically 3 per cent. on the amount invested 
in the transformers. If this power were sold for 6 cents per 
kilowatt hour it would represent a net gain to the purchaser of 
1,794 x.06=$107.64 per year more than he had any right to ex- 
pect under the contract specifications. Another similar test was 
cited which gave about the same results as the first one subjected 
to a test. 

Suppose we estimate the economy of transformers of this type 
just as we did those of the type previously considered. The 40 
transformers, working on the same schedule, would waste 4,014 
kilowatt hours more power than they should under the spec- 
ifications advertised. At 2 cents per kilowatt hour the total 
money loss would be $80 per year, or over 6.5 per cent. of the 
cost price of $1,200. 

But these examples do not cover the ground. I will cite two 
others. In the case of a 15 kilowatt oil insulated transformer, 
guaranteed to develop a quarter load efficiency of 96 per cent., 
a full load efficiency of 97.4 per cent. and to have a regulation 
of 1.77 per cent., the test showed a quarter load efficiency of 
94.5 per cent., a full load efficiency of 96.1 per cent., and a regu- 
lation of 1.6 per cent. The core loss of this transformer, which 
operates at 60 cycles, is 186.6 watts, and the specifications under 
which it was built require that the core loss should be about 150 
watts. . 

It would take seven of these to give an output of 100 kilo- 
watts—and they would cost not less than $115 each. The seven 
transformers in this case would waste 3,855 kilowatt hours in 
a year, which represents a financial loss of $77 in one year, over 
and above the loss to be expected. This approximates 10 per 
cent. of the original cost of the transformers and is an item that 
cannot be neglected. If, on the other hand, this waste power 
could be sold at 6 cents per kilowatt hour, it would represent a 
part of the just return on the investment contemplated when 
the transformers were purchased, and would mean $221 to the 
company. 

I do not claim that the figures which I present to you cover 
all the items of expense that enter into the installation of 100 
kilowatts—in transformers. They do not, but they do represent 
a phase of the question that deserves more than passing atten- 
tion at a time when competition is becoming sharper and 
sharper. 

In what I have so far said I have not touched upon the matter 
of the ageing of the transformer core-iron. In cases where it is 
appreciable it only serves to aggravate the conditions, and make 
the percentage loss greater. In the same way the cost of pro- 
duction and the selling price of the power both enter as im- 
portant factors, as well as the cost of the transformers. All of 
these assumptions I have placed low and they should be re- 


THE ELECTRICAL ENGINEER. 7 


garded rather as pertinent examples of the conditions that exist 
in large plants. The small plants will be affected by influences 
of this character to a much greater extent. 

I do not wish to tire you with figures, but as I believe you 
will be interested in these comparisons of guaranteed and actual 
efficiencies, I wish to call your attention to one more case before 
leaving this matter. Not long ago a manufacturing company 
requested permission to send a 1 kilowatt transformer to the 
university laboratories for a special test, as the transformer was 
of a new type and highly efficient. There was no direct guar- 
antee in this case, but the impression was given that the trans- 
former would develop an efficiency equal to, if not exceeding, the 
efficiency of any other transformer of like capacity on the mar- 
ket. The results of our tests indicated a core loss in a Ir k. w. 
transformer of 178 watts, a full load efficiency of 83.6, a quarter 
load efficiency of 62.4 and an all-day efficiency of only 54.5 per 
cent. 

As regards the ageing of the modern transformer irons, I 
hold rather a conservative opinion at the present time. A great 
deal has undoubtedly been accomplished within the last few 
years in the way of improvement in this respect and the mod- 
ern transformers that are supplied to us for testing show a won- 
derful gain in efficiency, due both to the lower initial core losses 
and to the diminished per cent. of increase of these core losses 
with the ageing of the iron. 

The general opinion seems to prevail at present to the effect 
that ageing is due directly to the reversal of the direction of the 
flow of the magnetic flux in, rather than to long continued heat- 
ing of, the iron forming the cores of transformers, and this opin- 
ion is also expressed in much of the printed matter that has 
come into my hands. 

The fact seems to be well established that non-ageing trans- 
former iron is a commercial possibility, but the fact remains to 
be demonstrated practically that material of the necessary qual- 
ity can be obtained in sufficiently large quantities to supply the 
demands that are being made upon the manufactories. 

Failure in this regard is not the fault of the builders of the 
transformers and I have reason to know that there are cases 
in which disquiet prevails in the minds of managers as to 
whether or not they are getting what they are paying for. I 
know that the general claim is made that iron with an “inappre- 
ciable ageing effect” is used, and I do not wish to go on record 
as claiming that it is not used, but what I do wish to point out is 
that there are transformers being placed on the market to-day 
that do not contain non-ageing iron. From a large transformer 
company I have received notice that “at the present time we 
have not non-ageing iron which will fulfill our specifications of 
core loss; that which we have on hand will give a core loss of 
from 20 per cent. to 25 per cent. greater than the amount stated 
in our specifications.” At the present time, therefore, it is 
needful to make just as careful tests for ageing as for efficiency 
or for insulation, in spite of the fact that the former take a 
longer time and are therefore relatively more expensive to 
make. 

During the last three months six transformers of different 
types have been subjected to more carefully conducted ageing 
tests in our laboratories. The completed report on these tests 
has come to me within the last few days and I can give you a 
resumé of the results. 

The core losses of transformers A and B were high to begin 
with, the first being 72 watts and the latter 83 watts. The per 
cent. increase in the core loss of these two transformers does 
not, however, seem to be as great as the pér cent. increase in 
the core losses of transformers C and D that are of more recent 
manufacture, and that showed initial core losses of 31.5 and 37 
watts respectively. 

Transformers B and D are of 1.5 kilowatt capacity and trans- 
formers A and C of 2.5 kilowatt capacity. An increase of.from 
5 to 10 per cent. is shown in all the transformers. 

To get an idea of what this means suppose we consider the 
effect upon the economy of the 2.5 kilowatt transformers, con- 
sidered in the second case discussed above of a 10 per cent. in- 
crease in the core loss. It will add $1.11 per year to the cost 
of operating each transformer at 2 cents per kilowatt hour, or 
$44.4 for the total number. : 

This represents an additional gain of 3.7 per cent. per year on 
the investment in three months, or a possible percentage loss 
on the investment of 14.8 per cent., afteg the first year, on the 
supposition of a uniform increase in the core loss. 
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These figures are not startling in any way; they are too small 
for that, but they are matters of fact to be taken into considera- 
tion when making investments. The opinions that I am voic- 
ing regarding the ageing of modern transformer irons are con- 
servative, as I believe the transformers built to-day will show 
a marked improvement upon the performance of transformers 
built even as late as one year ago. As far as the ageing tests 
that we have made go to throw light upon the subject, I am 
inclined to believe that the ageing problem has as yet not been 
solved, as none of the transformers tested have met the require- 
ments of the specifications under which they were submitted, 
and some have fallen very far short of it. All of the transform- 
ers tested were new except transformer A, which at the time 
these tests began had a core loss already increased to 13 per 
cent. above its initial value. Transformer A was built about 
two years ago. 

The ageing of transformer iron does not increase at a con- 
stant rate with the time. The rate of increase diminishes as the 
service continues, but the increase may go on indefinitely. Un- 
til the use of non-ageing iron becomes more generally possible 
than at present, it is probable that it will pay to replace the ma- 
jority of the transformers placed on the market by new ones 
every few years. 

The correct insulation of transformers is another important 
point that should be considered by the central station manager. 
Like many of the problems with which we have to deal in the 
effort to make the transformer a commercial success, this one 
seems to be subject to a wide variety of opinion. The oil in- 
sulation of transformers has deservedly come into great favor, 
and where care is taken in the selection of the oils used and in 
the proper design of the transformer case, high protection is 
secured. Oil insulation under all circumstances does not, how- 
ever, secure to the purchaser the protection which he feels he 
is paying for. The claims that are usually made for the super- 
iority of oil insulation, to-wit, that it serves to preserve the in- 
sulation from oxidation, reinforces the resistance of the insula- 
tion to puncture, reinsulates punctures after the passage of the 
discharge and facilitates the diffusion of the energy liberated as 
heat in the core and the coils, can in general be readily sub- 
stantiated. 

My experience, however, is that these statements must be re- 
garded as having only a relative bearing upon the subject. Un- 
der certain circumstances the insulating value of an oil will be 
very materially impaired. We are told that transformers will 
last indefinitely when insulated with oil, whereas without oil 
the insulation will be so deteriorated after five or ten years that 
the transformers should be placed, and it may therefore be a mat- 
ter of surprise that the insulating qualities of the oil itself are 
ever seriously diminished. As a matter of fact experiment 
shows that the insulating properties of the oils commonly used 
in transformers are increased as their temperatures are raised up 
to about 110 degs. C., and that if allowed to cool they will not 
lose their augmented power of resisting a disruptive discharge. 
This much might be said in favor of oil insulation, in view of 
this two or three fold gain in insulating power, were it not for 
the fact that a continued heating of the oil for any considerable 
length of time changes the oil to such an extent that on being 
cooled its break-down value will be only about one-fifth of its 
original value. And therefore an oil insulated transformer that 
will stand an insulation test of 10,000 volts when new, may 
break down under a pressure of 2,000 volts after having been 
in continuous service for a considerable time. Conditions such 
as will produce a result of this character are not likely to occur 
in the case of modern transformers, as the increase in the tem- 
perature of even the poorest transformers rarely exceeds 70 
degs. C. I have, however, met with cases in which excessive 
heating has resulted when the transformers were kept contin- 
uously in service, and I have also in mind a case in which a good 
modern transformer was so situated above a tin roof and in a 
position where it was protected from any breeze that might be 
stirring, that, when the sun played upon it, its temperature 
reached perfectly distressing values. 

What I have said will serve as a hint of how not to handle a 
transformer, and the importance of selecting proper places for 
the location of transformers. 

If you will look carefully into the matter you will find that 
not all of the burn-outs are due to faulty construction on the 
part of the manufacturer. It is my experience that the con- 
tractor has been in fault in a fair proportion of the cases in 
which the transformer and service installation have suffered. 


[Vol..XXVI. No. 531. 


For all commercial purposes the best oils will be found to 
give thoroughly satisfactory results and retain their insulating 
properties unimpaired so long as the maximum temperature of 
the oil does not exceed 60 or 70 degs. centigrade. In making 
a station test of a transformer, if the rise in the temperature 
of the windings, as measured by the increase of resistance 
method, does not exceed 50 degs. centigrade, after a ten hours’ 
run at full load, the transformer may be passed as satisfactory 
in this respect. 

In connection with oil insulation it must be remembered that 
its efficiency as an insulating medium is impaired by discharges 
in the oil. One of the foremost claims made in behalf of oil 
insulation is that it will flow in and fill up a rupture in the in- 
sulation of the coils. Every electric discharge that takes place 
through the oil, however, disintegrates and breaks up the normal 
structure of the oil, and causes carbon and other conducting 
compounds to form. These will rapidly multiply if the dis- 
charges are at all frequent, and will destroy the insulating prop- 
erties of the oil. 

There has been a great deal of interest expressed recently in 
the effort to formulate a definite set of specifications covering 
the construction and insulation of transformers, with the end in 
view of decreasing the fire hazard and supplying the necessary 
protection from loss of life and property to both the producer 
and consumer of electrical energy. 

I have read a great many articles for and against the use of 
earthing devices, grounded shields and grounded secondaries, 
but I am yet to be convinced that the prominent American 
practice of high insulation resistance to a disruptive discharge 
and a plentiful use of well-grounded short air-gap lightning 
arresters, does not give a sufficiently good protection. 

As I have already remarked, the number of modern trans- 
formers that are reported as burning out is relatively very small. 
By far the greater portion of the troubles arise from crosses be- 
tween the high and low potential circuits, and in such cases the 
loss must be attributed to faulty installation and not to any im- 
perfection in the transformer. 

An oil insulated transformer for use on 2,500-volt primary 
circuits, or less, having a maximum temperature at full load 
not exceeding 65 degs. C. and designed to stand an insulation 
test without oil of 7,500 volts for five minutes, and a prolonged 
test of 10,000 volts with oil, will be in slight danger from light- 
ning discharges if protected within a distance of 500 feet by a 
properly installed lightning arrester. 

A transformer should also be able to stand a double primary 
potential test for five minutes, and the insulation test should 
be made between the coils and between each coil and the core. 

In the discussion which followed the reading of this paper, 
Mr. Layman pointed out the necessity of having the central 
station man and the manufacturer work hand in hand in their 
attempt to produce an efficient transformer. 

Mr. Thayer discussed the advisability of constructing trans- 
formers suitable for operating lamps at different hours in the 
day. He also stated that he had never lost a modern trans- 
former by lightning. 

Mr. Wurts then discussed at length the effect of lightning 
when it strikes a line, with special reference to the theory of 
surging of the static charge. He cxplained the modern meaning 
of short air-gap lightning arresters and how to measure the re- 
sistance of a lightning arrester, as follows: 


Connect in shunt to the lightning arrester a variable spark 
gap, and then send disruptive discharges through these paths in 
parallel, one of them being the lightning arrester and the other 
being a variable spark gap. If the latter is closed the disrupted 
discharge will pass through the so-called gap. Gradually the 
disruptive discharges passing at intervals, open the spark gap 
until the discharge passes either through the arrester or the 
spark gap. You will reach a point where the discharges will 
divide, sometimes going one way and sometimes going the 
other. It is difficult to balance them. The length of the var- 
iable spark gap I consider a measure under these conditions of 
the resistance which that particular lightning arrester offers to 
the passage of disruptive discharges. In making measurements 
of that kind, between the lightning arrester referred to, having 
a spark gap and a resistance in series with that spark gap, in 
making a comparison between that and the Westinghouse non- 


arcing lightning arresters, I find the arrester with a 
short gap had just three times the resistance which 
the Westinghouse lightning arrester had, which light- 


ning arrester had three gaps; in other words, I.could place,three 
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of the Westinghouse lightning arresters in series and that series 
in shunt, and a single short-gap lightning arrester, and the dis- 
charges would sometimes pass one way and sometimes the 
other, verifying the test which I made in placing a single var- 
iable spark-gap in shunt with the short gap. 

Mr. Wagner then gave some valuable data on the all-day ef- 
ficiency of transformers and the placing of the cost of the trans- 
former load as regards the central station. He stated in answer 
to Mr. Davis that the renewal of transformers depends on the 
condition of the line and the method of protection of the line, 
there being no reliable basis for estimating the life of trans- 
formers. The depreciation of a modern transformer would not 
be greater than Io per cent. 

Prof. Goldsborough, in answer to Mr. Walbank, gave addi- 
tional information on the relative values of oil and air insula- 
tion and the ageing of transformers, stating that at present the 
age loss for a year will not be over Io per cent. 


Electricity on Board the Hospital Ship Relief. 


TAE Relief, the Government hospital ship, which was fitted 

out for service in Cuban waters, left the pier at East Ninth 
street, New York, last Saturday. The ship, which was bought 
a. few weeks ago by the United States Government, was for- 
merly a Sound steamer and was built three years ago. She is 
about 325 feet long and has now been transformed into the most 
perfect and spacious hospital ship which has ever gone into ser- 
vice. The hull of the ship is painted white, as are her spars; the 
only exterior touches of color about her are a narrow band of 
green along her sides, the red lining of the ventilators and the 
red cross and the American flag which she flies. In her in- 
terior fittings the Relief is a model of modern sanitary hospital 
equipment. Four hundred patients may be accommodated be- 
tween her decks, and in an emergency nearly twice that number 
of beds can be set up. 

The electrical equipment of the ship is very complete. The 
generating plant consists of two 15 k. w. G. E. marine type mul- 
tipolar generators direct connected to two G. E. marine type 
vertical engines. The current is distributed from a main switch- 
board, containing two sets of ammeters and voltmeters, and 
one ammeter for registering the current used by the search- 
light. On the switchboard are mounted the necessary switches 
for distribution of currents and those necessary for connecting 
the two machines in multiple. The ship is wired for 400 incan- 
descent lamps, the wiring all being done in moldings, special 
marine “red core” Habirshaw wire being used throughout. 
Lead-coveréd wires are used for the wiring on the decks and 
promenades, and the lamps at these places are attached to steam 
and watertight sockets and are protected from the elements by 
wire screens. Besides these lights there are numerous portable 
disc lamps in the staterooms and wards, to which are attached 
Jeng flexible cords and plugs, so that the medical attendants or 
officers may have a‘ light at any convenient location. Then 
there are placed around the wards several theatre reflector lamps 
for use during an operation. 
with a powerful reflector and a cluster of six incandescent lights. 
The lamps in all the five wards have very ornamental globes, 
which are in perfect harmony with the handsome gold and white 
decorations throughout the ship. There are also several side 
and headlights around the hull of the ship so as to make its pres- 
ence and mission known to all at night. To further insure this, 
as well as its own safety, a powerful G. E. searchlight has been 
mounted on the bridge, said to be of ten million c. p. and having 
an 18-inch projector. Perhaps the most interesting feature of 
the installations on this ship is the important part electricity 
plays in its medical equipment. The operating room, which is 
located on the main deck, is cooled by a number of 1-12 h. p. 
Lundell bracket fans, of which there are 65 on the ship, and sev- 
eral 1-6 h. p. ceiling fans, of which there are 25. A cauterizing 
apparatus operated by an electric motor and electric lights with 
reflectors complete the electrical equipment within the operating 
room. Complete X-ray outfits have been installed on the main 
deck right outside of the operating room, as they are too large 
to be placed inside. One of these sets was furnished by Otis, 
Clapp & Son, Providence, R. I., and consists of a large static 
machine driven by a 4h. p. G. E. motor and giving a 12-inch 
spark. The other two outfits are of the well-known Thomson 
inductoriums, manufactured by the G. E. Company at Harrison, 
N. J. The coils are 14 inches long and receive current from five 
storage cells of 150 a. h. capacity, furnished by the Electric 


These stands are each furnished . 
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Storage Battery Company, of Philadelphia. The coils give a 
10-inch spark. A complete bell system is employed throughout 
the ship, as well as telephone apparatus, the latter manufactured 
by the Wilhelm Telephone Manufacturing Company, of Buffalo, 
N. Y. There has also been installed an automatic electric steam 
whistle, which can be operated from the bridge, and a 3 h. p. 
and a 2h. p. Sturtevant exhaust fans on the main\ deck for car- 
rying off the fumes from the engine room, as well as those from 
the following apparatus: A distilling plant, a carbonizing ma- 
chine, which can furnish 2,000 gallons of soda water per day, a 
freezing plant, by which sea water can be converted into fresh 
ice, a disinfecting plant and a steam laundry. The entire elec- 
trical equipment was installed by Jos. Barre & Co., 25 Fulton 
street, New York, under the supervision of Mr. John P. Lund, 
assisted by Mr. T. A. Robinson and a large number of experi- 
enced wiremen. 


A Statue of Franklin for Philadelphia. 


ig is hard to believe that the city of Philadelphia is still with- 

out a statue of its great citizen, the statesman, author and 
philosopher, Benjamin Franklin, but such is the fact. We 
are glad to be able now to record the munificence of Mr. Justus 
C. Strawbridge, who is removing that reproach by presenting 
to Philadelphia a fine public statue of Dr. Franklin. Through 
his courtesy and that of Mr. John J. Boyle, the sculptor t>» 
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BOYLE’S STATUE OF BENJAMIN FRANKLIN FOR PHILADEL- 
PHIA, PA. 


whom the commission has been entrusted, we present herewith 
a picture of the statue as exhibited recently in Mr. Boyle’s 
studio, in the clay model. The statue when finished in bronze 
is to be set up in front of the postoffice, an appropriate situation, 
in the heart of the city and worthily occupied by a memorial to 
one who was the first Postmaster General of the United States. 

Franklin is shown seated in a Colonial chair of the period, 
one hand resting on its arm, while the other hand holds a 
scroll of manuscript; and a book, to which probably some refe- 
ence has just been made, stands against the legs of the chair. 
For the head, Mr. Boyle has adhered closely to the outlines of 
the well known Houdon bust, but has thrown into the features 
the best expression of the large-hearted and broadly-sympa- 
thetic man whose tastes made him also one of the most distin- 
guished scientific investigators of his time, as well as one of 
the clearest thinkers and writers on political and economical 
subjects. The figure is dressed in ordinary small clothes, over 
which is worn the large, loose fur-trimmed surtout made familiar 
by the Duplessis portrait. The statue will not be visible from 
the rear, being backed against the granite of the postoffice build- 
ing, which should throw the bronze into high relief. The best 
view will be had by passers-by on Chestnut street. This monu- 
ment to one of the foremost founders of the Republic is a 
worthy addition to the National statuary. 
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Standardization of Electrical Apparatus and 
Nomenclature. 


HENEVER an art reaches that state of perfection, or has. 
expanded to such an extent, that it demands standardiza- 
tion of its terms and apparatus, it becomes the duty of the prac- 
titioners to formulate for their own use and convenience stand- 
ard rules, regulations and definitions. The necessity for such ac- 
tion had been felt for some time past by the manufacturers and 
buyers of électrical apparatus, when the A. I. E. E. finally took 
the matter in hand and appointed a committee who were to for- 
mulate definitions and standards based on modern practice which 
would serve as a guide to American electrical engineers in the 
construction and nomenclature of their apparatus. 

That committee, composed of distinguished men, representing 
every branch of electrical engineering, who have for years en- 
joyed the confidence of the profession, have finished their im- 
portant and delicate task and have submitted for the considera- 
tion of the members of the Institute and the profession in gen- 
eral their preliminary report on the standardization of apparatus. 
This report, which was submitted at the general meeting of the 
Institute held at Omaha is so thorough, complete and timely in 
every particular that we are assured of its cordial reception by 
every member of our profession. It embraces not alone sugges- 
tions as to the standardization of the sizes of apparatus, but in- 
cludes definitions of terms most frequently met with in plant 
specifications, as well as suggestions for standard methods of 
conducting and recording tests. 

The first subject taken up by the committee for standardization 
and which occupies one-half of the report, is that of “efficiency.” 
After defining this term, they suggest methods for measuring it 
as well as electrical and mechanical power, specifying the correct 
use of the terms designating the various electrical and mechan- 
ical losses. The next thing taken up under the general heading 
“Efficiency” is the commutating machines, including direct- 
current generators and motors, direct-current boosters, motor 
generators, dynamotors, converters and closed coil arc machines. 
Definitions of these machines are then given and their elec- 
trical, magnetic and mechanical losses and efficiency are fully 
discussed. Under the next subheading are included synchronous 
machines, treated similarly to the above; then come in the order 
given: Synchronous commutating machines, including (1) 
synchronous converters, i. e., converters from alternating to di- 
rect and vice versa, and (2) double-current generators, i. e., 
generators producing both direct and alternating currents. Rec- 
tifying machines or pulsating-current generators, including (1) 
open-coil arc machines, (2)constant-current rectifiers and (3) con- 
stant potential rectifiers. Stationary induction apparatus, includ- 
ing (1): transformers, compensators or auto-transformers, (2) po- 
tential regulators of the induction or magneto type, and (3) reac- 
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tion coils. Rotary induction apparatus, comprising induction : mo~- 
tors, induction generators, frequency changers and rotary-phase. 
transformers. Transmission lines, the efficiency of which is-fulty. 


defined and a uniform measurement of it proposed. The next. | 


subject taken up for discussion is that of rise of temperature, 
wherein the highest permissible temperature of apparatus under 
various conditions is laid down, and how and where such tem- 
perature should be measured. The subject of insulation, which 
is the next to receive attention, is subdivided into insulation 're- 
sistance and di-electric strength, valuable data being presented 
for the guidance of those dealing with high potential circuite 
and apparatus. Following this chapter is one on regulation, 
which includes definitions of the term as applied to all classes 
of electrical machinery; and appended to this chapter is one on 
variation and pulsation. The concluding chapter, namely, the 
one on rating, is one which will be welcomed by the student and ' 
layman alike, as it affords them a means for the correct and 
uniform designation of all apparatus, with respect to their volt- 
ages and frequencies. Appended to the report is a recommenda- 
tion of a notation which has already become fairly well standard- 


ized by continual usage. 

Such is the wide scope covered by the remarkable document 
prepared by the Institute committee, of which Dr. Francis B. 
Crocker is chairman, and the following are members: Drs. Cary 
T. Hutchinson and A. E. Kennelly and Messrs. John W. Lieb; 
Jr., Charles P. Steinmetz, Lewis B. Stillwell and Elihu Thom- 
son. It is a report which should find acceptance not only on 
this side of the Atlantic, but receive the sanction of our cousins 
on the other side. It is of an international character covering 
the practice of modern electrical engineers in all countries. 
Standardization of machinery means nothing more nor less than 
uniformity of practice, which is its natural consequence. It 
resolves itself simply into a definition of the word “‘standardiza- 
tion,” as meaning uniformity of practice and apparatus. View- 
ing standardization in this light, no one will deny that it is as 
flexible as uniformity and subject to the same conditions of 
change of practice. Both allow improvements to go on and will 
be of incalculable benefits to the profession by avoiding con- 
fusion, reducing cost and preventing delays. It is the number of 
so-called standards in use ofttimes in one country, and not he 
use of one standard, subject to change as the conditions of 
trade or advanced thought demand it, that has caused confusion 
and annoyance. This we trust will be avoided in the future by 
the adoption of the work of the standardizing committee. 


Tests With an Induction Generator. 


AVERY timely and interesting paper was the one describing 

the tests with an induction generator, read by A. F. Mc- 
Kissick at the general meeting of the A. I. E. E. at Omaha. Its 
great value lay in the fact that it contained experimental data 
and curves which verified previous suggestions made by Mr. 
Steinmetz and thus placed the induction generator on a definite 
basis. While the extensive employment of the induction gener- 
ator is still a matter for speculation it possesses such admirable 
qualities as to make it well worthy of the attention of electrical 
engineers. It was Mr. Steinmetz who pointed out that the induc- 
tion generator must necessarily have as a load a circuit of leading 
current. But when the conditions are such that it can be used, the 
induction generator has the great advantage of the absolute ab- 
sence of continuous current exciting circuits, collector rings, or 
any other parts requiring attention. The voltage, he continued, 
is generated in a stationary structure, and the revolving part is 
a solid structure of iron and copper bars. Furthermore, as soon 
as the circuit is opened or short-circuited, the power is gone 
and the machine is dead, so that it is a type of alternator requir- 
ing no attention whatever. Besides it can be run at different 
speeds and still the same frequency can be obtained from it. 
Comparing the induction motor curves with those of the induc- 
tion generator the peculiar feature is brought out that the same 
machine as an induction generator gives a considerably larger 
output electrically than as an induction motor mechanically. All 
these points were carefully tested and verified by Mr. McKissick, 
whose curves and data will have a permanent value. 

He also verified the suggestion of Mr. Kelly that the induc- 
tion generator can be advantageously used as a booster, being a 
machine with no brushes, collector rings or commutator. The 
author of the paper also pointed out the advantage which could 
be taken of the induction motor when used for the propulsion of 
street cars, acting as a generator in descending grades, pumping. 
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back energy into the line, doing away with braking to a great 
extent. And thus not only has the value of the induction gen- 
erator been demonstrated, but also the fact again that patient 
experimenting tending to a definite end will always leave a last- 
ing impression on the progress of an art. 


Bell Telephones In Use. 


r is worthy of note that according to the June monthly re- 

turn of the American Bell Telephone Company the number 
of their instruments in use has crossed the 1,000,000 mark, 
showing there to be not far short of a half a million Bell tele- 
phone subscribers in this country, and a gain of 85,000 subscrib- 
ers since June, 1897, as the gain in instruments in that period 
has been 170,997. This must be admitted to be an enormous 
gain, the total number of instruments outstanding being 1,012,- 
I59 on June 20, as compared with 841,162 a year ago. Yet had 
the same annual gain been made during the past twenty years, 
the Bell Company would now have 1,750,000, and the pasture 
for the new independent companies to graze on would have been 
correspondingly limited. It is early to determine any average 
or proportion of telephones to population in the United States, 
but there has certainly been a much nearer approximation to it 
the last year or two than ever before, as the result of the great 
stimulus to the industry given by what is known as the “inde- 
pendent” movement. Some of the rates quoted by these new 
concerns are amazingly low, but the mortality among the enter- 
prises launched with such apparent recklessness has not yet been 
high by any means. It would be interesting to have their fig- 
ures of net gain in subscribers as compared with the Bell dur- 
ing the past year. We should estimate it as fully equal, mak- 
ing an increase of 150,000 telephone subscribers for the whole 
country for 1897. Moreover, most of these have been gathered in 
from relatively small communities. There is no “opposition” in 
New York, Brooklyn, Philadelphia, Boston, Chicago and several 
other large cities, where the outcry against high charges has 
been loudest. Signs of it have not been wanting, of course, but 
the lack of it is due probably to the general satisfaction of the 
public with the service and the difficulty or expense of putting 
in a new system, with underground wires, able to compete with 
the service already intrenched and organized. 

As things are, every indication points to a more rapid tele- 
phone growth than ever, and to success in the field based rather 
upon merits of apparatus and service than upon patents merely, 
or other passing influences of that nature. The public values 
the telephone highly, and is coming to depend upon it, and, 
having acquired the telephone habit, may be trusted to increase 
its patronage of the system at a growing ratio. 


Women Car Conductors. 


[XN some parts of South America it has long been the custom to 

employ women as conductors on the street cars. The prac- 
tice has now been taken up in this country by the Chillicothe, 
O., Electric Railroad, Light and Power Company, from whose 
president, W. J. Myers, we have quite a cheery letter on the 
subject. He says: “We could not afford to employ men, and we 
could not see why women would not make as good conductors 
as men. We keep them on duty ten hours per day and pay them 
$4 per week; and they are proving themselves in every way com- 
petent and efficient. We were very particular in selecting them 
and had no trouble in getting good applications, and a great 
many more than we are able to employ. It gives us a very 
clean service and we think that this will be a new field for the 
employment of ladies.” This is certainly an encouraging out- 
look for those who wish to see the sphere of woman’s work en- 
larged; but we confess that to our way of thinking there are 
nicer employments for women than running tne fare end of the 
street car business. We are not familiar with the characteristics 
of the people of Chillicothe, but the men are probably gallant 
enough to do all they can to assist the women in their work, 
and render it as easy and light as possible. Outside of Chilli- 
cothe it might be different, for the burdens of conductorship 
in large cities are by no means small. It will be interesting to 
see how the Chillicothe experiment works out. If the Span- 
iards insist that we shall wipe them bodily off the face of the 
earth before they quit fighting, we may need more women 
conductors and perhaps some women “motorneers.” 
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"THE war taxes are now being imposed and their collection 
appears to be going along very smoothly. No one likes 
to be taxed, and the readiness with which the new burdene are 


assumed must be taken as another proof of the strength of the . 


national feeling that is behind the Government in the war with 
Spain. The special one-cent telegraph and telephone taxes have 
been arranged for without difficulty. The telegraph companies 
have left it to their customers to put on the penny stamp, and 
while one hears some sharp words about this action, generally it 
is quietly acquiesced in. dn New York City the local telephone 
company has wisely made its long proposed reduction of tolls 
coincide with the imposition of the tax, so that the 15-cent mes- 
sage is now 10 cents, and no one is a bit the worse off except the 
Government, and the amount that the Government loses is too 
small to worry about. In other parts of the country the tele- 
phone exchanges are for the present apparently leaving their 
rates unchanged and paying the one cent themselves. 


TEE Omaha meeting of the American Institute of Electrical 

Engineers, which was held last week, was worthy of that 
society. Having met in the far East in 1897, it was only fit 
and proper that the Institute should go West this year, even if 
the prospect of a good attendance was small. The programme 
of papers was admirable, and in solidity and real value the con-, 
tributions would be hard to surpass. Attention is directed to! 
some of the papers in this issue, and it will be gathered that the 
Institute, under Dr. Kennelly, promises to be more useful than 
ever to the profession at large. 


| É DEPENDENT telephony, as it is called, is still young, but 

it is vigorous and growing. It appears to find some difficulty 
in reaching the “convention” stage, but the rather slim meet- 
ing in Chicago last week is expected to be followed by a much 
larger one in September or October. The effort of those inter- 
ested in independent telephony to square it with actual condi- 
tions and problems is seen in the various changes to the consti- 
tution which was drawn up only a year ago at Detroit and which 
committed the association to a programme involving no slight 
difficulty in its successful accomplishment. 
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Mrs. Charles E. Newton. 


A great many in the electrical field will regret to learn of the 
death from pneumonia of Mrs. Alice Huntington, wife of Mr. 
Charles E. Newton, secretary of the Jewell Belting Company, of 
Hartford, Conn. She was the daughter of Prof. Charles W. 
Huntington and an active member of the Baptist Asylum Ave- 
nue Church. She leaves three children. The sympathy of a 
large circle of friends is extended to the bereaved husband and 
family. 


The “war weddings” are quite numerous and interesting. 


Mrs. Edith Wigham Clarke, of this city, was married at Chatta- _ 


nooga, Tenn., a few days ago to Major George Gray Ward, chief. 
surgeon of the Twelfth Regiment. She is the daughter of the 
late Thomas M. Wigham, who was a partner in the well-known 
Wall street banking firm of Jacob Little & Co. She is a very 
popular society women, one of the organizers of the Badminton 
Club, and Dr. Ward is a well-known physician of this city. He 
is the son of Vice-President Ward, of the Commercial Cable 
Company, and was born in London about thirty-one years ago. 
The first public announcement of the engagement was made on 
April 1. It was intended to have the ceremony in this city after 
Dr. Ward’s return from the front. Dr. Ward, however, insisted 
that the wedding take place without delay, as his regiment is one 
that has been ordered into active service. 
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Practical Features of Telephone Work.—XVI. 
BY A. E. DOBBS. 
THE INDUCTION COIL. 
-phr purpose of the induction coil is to raise the battery 


- power of the one or two cells used for the transmitter of 
from 1.5 to 3 volts, to a much higher pressure, in order to over- 


come the resistance of long lines. A small amount of current 
at a high pressure will do the same amount of work as a larger 
current at a lower pressure, exactly as a transformer does in 
electric lighting. For example, in long distance power trans- 
mission by alternating currents the pressure is from 10,000 to 
30,000 volts. Now, no machine would be safe at this terrific 
pressure.. Instead then of generating this high pressure the 
machine delivers a powerful current at a pressure not to exceed 
3,000 volts, and more frequently 300 when it is changed or 
stepped up, by means of a transformer. This is simply a form 
of ‘induction coil, wound to give the necessary voltage (pres- 
sure) for long distance transmission, and the current is trans- 
formed back again to 100 or 500 volts for lighting and power at 
the other end. Thus we see that the same kind of an induction 
coil (transformer) can be used to step the current either up or 
down, as may be required. 

This stepping up and down always increases or decreases the 
quantity of current in inverse ratio to the voltage, minus, of 
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course, a small amount lost in transformation. Thus a trans- 
former, whose ratio is 20 to 1, which is commonly used in elec- 
tric lighting, may take in a current of only 10 amperes on one 
side, at a pressure of 2,000 volts, coming out on the other side 
at a pressure of only 100 volts, while the current has risen from 
10 amperes to nearly 200. 

All induction coils and transformers will work either way; 
first, to raise the pressure and decrease the current; or, second, 
to raise the current and decrease the pressure, as shown in Fig. 
48, and it will be noticed by a comparison of the lines that the 
power remains the same in both cases. That is, theoretically, 
practically there is a loss of from 3 to 50 per cent. Telephone 
induction coils, wound to a proportion of 500 to 1, which is 
commonly used with the Blake transmitter, will raise the bat- 
tery current to more than 1,000 volts, but the quantity of cur- 
rent has become so small and the alternations are so rapid that it 
cannot be felt if taken through the body; because at this ratio a 
current of I ampere in the primary circuit becomes less than 
.05 of an ampere in the secondary, and yet this is several times 
the amount used even in long distance instruments. 

It may be of interest to note that in one of Dr. Wietlisbach’s 
experiments the secondary current from a Blake transmitter 
over a resistance of 1,000 ohms was .0000547 ampere. Prof. 
Cross, with a resistance of 400 ohms and 512 vibrations per sec- 
ond, obtained from three different instruments, using Blake, 
Edison and Hunning’s transmitters, currents ranging from 
.000072 to .000556 ampere, the windings of the coils not being 
given. The small amount of current used shows the extreme 
sensitiveness of the telephone receiver. 


A PRIMARY LESSON. 

Most of our readers understand something about this subject 
of induction coils, and yet there are some well-informed tele- 
phone men who review it occasionally. The best training in 
telephone work is a course of study in alternating currents, as 
applied to power and lighting, because these currents being 
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larger and the alternations (reversals) less rapid, their effects ' 
and peculiarities can be studied more closely, and a great many - 
things which puzzle the man who knows nothing but telephone 
work, become plain to the one who has studied the former. .- 

While the induction coil may be constructed in a variety of 
ways and possess any shape or size which will give the correct 
transformation, the most common form employed in telephone 
work is the one shown in Fig. 49, in which the primary is 


FIG. 49. 


wound in a comparatively small number of turns around the. 
iron core, and the secondary, with a larger number, wound out- 
side. In order that the battery pressure may be increased when 
connected to the primary, it is necessary that the secondary 
winding should have a great many more turns, and in order to 
bring it as near to the iron core as possible the wire is a great 
deal smaller, usually about No. 36 or No. 40, and, of course, 
its resistance is much higher. Now this resistance is not a vir- 
tue, for we would prefer to do without it if we could. In order 
that the sound waves may not be distorted too much, the coil 
and iron core must not exceed a certain size, say 4 inches in 
length, and as the primary coil is wound on the spool with from 
100 to 200 turns, and the secondary from 3,000 to 5,000 turns, it | 
is easy to see that it must be very small to keep it within the 
space allotted to it. The proportions are a matter of consider- 
able importance and in order to obtain good service they should 
all be as nearly alike as possible, as coils of the same size, wind- 
ings and resistance will help each other out. 

According to experiments made by W. H. Preece, the most 
successful coil for all-around work up to 50 miles, was a coil 
with a resistance of .5 ohm in the primary and 250 ohms in the 
secondary, and the best coils yet found for local business, at 
least in connection with the Blake transmitter, have about this 
proportion. 

On measuring up about a dozen instruments recently, some 
of the latest the Bell Co. have sent out of the Blake pattern, I 
found the resistance of the primary coil measured through the 
switch to average .8 ohm (though one was found as low as .27 
ohm), with the secondary coil measuring from 250 to 260 ohms, 
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FIGS. 50 AND 51. 


and the Blake transmitter button, with a rather loose adjust- 
ment, varying from 2.29 to 4.4 ohms. These instruments were 
as satisfactory a lot of Blake instruments as the Bell Co. ever 
turned out, which led me to think they had struck about the 
right proportion. With the long distance, solid back instru- 
ments, however, the case was different, the resistance of the 
transmitter being from 12 to 30 ohms, which required, of 
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course, two powerful Fuller cells and a larger coil, it measuring 
4%.inches long, the primary winding measuring 1.5 to 2 ohms 
and the secondary from 18 to 19 ohms. 

Of caurse it must be remembered that a loose carbon con- 
tact.is quite an uncertain factor, but still it comes near enough 
‘for eomparisons to be made, and some of the most successful 
independent instruments showed similar results. 

One American Electric solid back transmitter showed good 
results with a coil about 414 inches long with secondary resist- 
ance of 220 ohms, while another good talker, an old style Ko- 
komo Hunning, has a secondary of 230 ohms (long coil), and 
a primary circuit of 15 ohms, including the transmitter. 

This high resistance of the Hunning, or any granulated car- 
bon transmitter, makes two or more cells of battery necessary in 
order to give the proper magnetizing force to the primary coil. 
But too many turns means sluggish action in the coil, and there- 
fore the winding in the primary should not exceed 1.5 ohms, 
with say a winding of perhaps 225 ohms in the secondary; but 
whatever coil is adopted, take that as standard, and make other 
coils conform to it. 

If a coil is too small, we have clear articulation, but very weak 
sounds. If the coil is too large, we have loudness at the ex- 
pense of clearness, and sound waves are so complicated in char- 
acter that it is a constant source of wonder to the electrical 
engineer that they are transmitted at all. In currents used for 
lighting and power, it is the aim of the dynamo builder to so 
balance his coils that the resultant waves will come in the form 
of a sine curve (Fig. 50) in which the current starts at zero, 

_fises to a maximum at B, falling to zero again at C, then re- 

peating the performance in the opposite direction. Such a curve 
-can be transmitted further with less loss, than any other; and 
_the more a wave departs from this form the greater the distor- 
tion from resistance, self-induction, retardation, etc. An ex- 
ample of this can be seen in the way cable messages are re- 
ceived across the ocean. In crossing the ocean the dots and 
dashes, made on the siphon recorder, encounter so much wave 
distortion that they could not be distinguished, except by an 
operator used to these peculiarities, the difficulty increasing 
with the speed; for the higher the speed the greater the wave 
distortion. But the highest cable speed hardly means more 
than from 10 to 20 impulses per second, while a telephone has 
to take from 200 to 2,000 per second, and besides the telephone 
wave is not a sine curve as shown in Fig. 50,. nor a series of 
uistinct impulses as in a cable message, for if it were telephonic 
transmission would be an easier problem. Besides it is pretty 
well known that pure musical tones can be transmitted much 
further than articulate speech, because musical tones more 
nearly represent a sine curve. Articulate speech is so loaded 
down with overtones that the curve looks more like that shown 
in Fig. 51, and yet in spite of all this, every one of these is re- 
prou.uced if the line is not too long. 


The Evolution of the Telephone Line Signal.’ 
BY ARTHUR VAUGHN ABBOTT. 

A CAREFUL observer at the first great American Exposi- 

tion, the Philadelphia Centennial, might have noticed a 
fine wire running along a gallery in Machinery Hall, termin- 
ating at either end of the building in a small closet. Continued 
investigation would have disclosed a curious trumpet shaped 
apparatus into which the wire extended, whereby an attentive 
listener could, with the aid of a vivid imagination, distinguish 
articulated sentences delivered at the other extremity of the wire. 
Such was the first public exhibition of the telephone, whereby 
the transmission of speech by electricity became a fact, and in 
the quarter of a century which has since elapsed, electrical 
arachnids have been so industriously spinning a copper web 
that upwards of 600,000 miles of telephone wire now cover this 
continent, placing some 400,000 persons in talking relations with 
each other, and annually transmitting about 900,000,000 mes- 
sages. But the invention of the telephone was only half the 
solution of the transmission problem, for the instrument itself 
was useless without the necessary connecting circuit. Re- 
ceiyers and transmitters are now much the same that they were 
twenty years ago, but a vast amount of skill and ingenuity has 
. been expended upon apparatus for rapidly, effectually and eco- 
nomically placing subscribers in talking relations with each 
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other, and the telephonist of to-day is essentially a ““Transmis- 
sion Engineer.” 

When telephonic communication is limited to two persons, it is 
simplicity itself to connect them by the requisite circuit and pro- 
vide proper signals to attract attention to the reception of mes- 
sages, but when the number of correspondents in a single locality 
is to be numbered by thousands and tens of thousands, it is 
physically and financially impossible to erect a line from each sta- 
tion to all of the others, so early telephone undertakings deyel- 
oped the idea of the “central office,” to which lines from all 
subscribers in the immediate vicinity converge, equipped with 
the necessary paraphernalia for interconnecting at pleasure any 
pair of circuits. To carry out the exchange system, the first 
requisite is to provide each circuit with some form of apparatus 
whereby the person desiring to send a message may gain the 
attention of the central office attendant. As the early tele- 
phonists comprised many recruits from the “locksmith and bell- 
hanger school,” to which the degree of “electrician” had re- 
cently been added, on account of a supposed familiarity with the 
installation of electric bells, it is not surprising that the earliest 
line signal was the then crude form of hotel annunciator. It 
consisted of a pair of bulky spools wound with cotton coverea 
wire, over which an armature was pivoted, carrying a catch that 
normally retained in a vertical position a door, or shutter. Elec- 
trical excitement of the spools released the catch and allowed 
the shutter to fall forward, disclosing a name or number painted 
upon its inner surface. From the falling shutter, this piece of 
apparatus obtained the euphonious name of “drop,” and as 
originally designed it was exceedingly clumsy, occupying a 
space of 2 inches by 3% inches, so but a very slight exhibition 
of mechanical skill sufficed to refine and compact it to. a nota- 
ble degree. When it was attempted, however, to set annunci- 
ators of this improved description in sufficient proximity to 
each other to place before a single operator such a number of 
lines as it was possible for one person to adequately serve, much 
difficulty was experienced, due to the cross-talk developed by 
magnetic leakage between the spools of adjacent signals. 

Increased mechanical skill and ‘electrical knowledge obviated 
the cross-talk difficulty by ironcladding, and in this form, known 
as the “tubular drop,” the line signal remained in statu quo for 
a number of years, and is still very widely employed. But in 
spite of improved mechanical and electrical details the tubular 
drop proved itself to be anything but an efficient signal. The 
falling shutter frequently did not attract the notice of the oper- 
ator, even though the latter were careful and attentive. Accu- 
mulation of dust, either around the trunnions supporting the 
armature, or under the shutter hook, prevented the shutter from 
falling, and if adjusted for maximum sensitiveness, the slightest 
earth current, or the discharge from a summer thunder shower 
was often sufficient to display the signals ‘of an entire switch- 
board. It is necessary to manually restore the shutter every 
time it falls, thus necessitating a considerable expenditure of 
time and energy for this purpose, and so the next step was 
the so-called self-restoring drop. 

Here great skill has been displayed in mechanically designing 
and constructing the signal. The head of the drop is provided 
with a double shutter, one thick and heavy of iron, retained in 
its place by a lever catch connected to the. rear armature; the 
other, a thin outer flap of aluminum that normally conceals the 
number painted upon the iron disk. Electrically, there are two 
spools. The right hand winding is designed for the calling cir- 
cuit, and when excited attracts the rear armature of the drop, 
lifting the catch and allowing the heavy iron shutter to fall 
forward, thus raising the aluminum flap and disclosing the 
number. The other winding comprises the restoring circuit, 
consisting of a smaller spool which may be excited by a battery 
controlled by the operator in front of whom the drop is placed, 
the magnetism thus developed being sufficient to pull the heavy 
iron shutter back into its place, allowing the aluminum flap and 
catch to return, thus restoring the drop to its calling position. 
Line signals should possess five characteristics: 1. Certainty in 
operation. 2. Ability to immediately attract attention. 3. Posi- 
tiveness in the information conveyed. 4. Compactness. 5. Au- 
tomatic operation. 

The attempt to simultaneously attain all of these features has 
given rise to hosts of devices which, for purposes of classifica- 
tion, may be roughly divided into three groups: 1. Electric 
signals. 2. Electro-mechanical signals. 3. Luminous signals. 

The self-restoring drop is the best illustration of a signal of 
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the first class. The excitation of the tripping coil by the sub- 
scribers’ ringing current exhibits the signal, while with the sec- 
ond circuit the operator electrically restores the signal to its 
normal position. A particularly successful one, reliable, com- 
pact and automatic, consists of a spool surrounded by a pivoted 
sheet iron armature. Normally, the armature is out of sight, 
but om exciting the spool the magnetization induced causes the 
armature to rise, displaying the number painted upon the face 
of the armature. From the method of operation, this signal has 
received the suggestive cognomen of “tip-up.” Unfortunately 
this signal is only well adapted for use where battery currents 
are employed, as it is not so effective with alternating currents, 
and in order for the signal to remain visible the magnet must be 
continuously excited. In another arrangement, which is ingeni- 
ous and seems to possess much merit, but has never received a 
wide application, the usual exciting spool is supplied with a pair 
of projecting pole-pieces which surround a slightly inclined tube. 
In this tube a silvered steel ball is placed and the tube so in- 
clined that normally the ball rolls out of view. When the spool 
is excited the magnetization developed causes the ball to roll 
forward and to project through a plate covering the orifice of 
the tube, which also prevents it from being expelled and lost. 

Many forms of luminous signals have been suggested, but the 
only one in successful operation at present is the miniature in- 
candescent lamp which has, on the whole, proven itself of the 
greatest value. So far as the writer can ascertain, the idea of 
employing incandescent lamps for signal purposes arose with 
Mr. J. J. O’Connell, of the Chicago Telephone Company, who 
suggested in 1888 the employment of an incandescent lamp upon 
burglar alarm circuits in order to permit the legitimate occupant 
of a protected room to send to the alarm office an identifica- 
tion signal whereby his entrance to the premises could be made 
known. 

In the latter part of the summer of 1890 some of the trunk 
lines in use in Chicago were provided with disconnect signals 
using miniature incandescent lamps. At the receiving office 
the trunk lines terminated in the ordinary cords and plugs used 
upon a telephone switchboard, in front of each of which an in- 
candescent lamp was located. So long as the line was in use a 
relay in conjunction therewith was excited by battery current 
flowing over the line, and its armature drawn up. As soon as 
conversation was completed the operator at the originating of- 
fice withdrew the plug from the trunk line jack at that office, 
thus opening the battery circuit and causing the relay to be de- 
energized; the release of the relay armature completed a local 
battery circuit, illuminating the incandescent lamp. The oper- 
ator at the receiving office, noticing the illumination of the 
lamp, was thereby informed that conversation was completed 
and instructed to remove the trunk line plug. As the local 
lamp circuit was carried through the operator’s listening key, 
the placing of this key in the testing position extinguished the 
lamp. A very short experience served to demonstrate the su- 
periority of incandescent lamps over any other form of signal, 
for the illuminated lamp was at once so positive and distinct as 
to instantly attract the attention of the operator, thus markedly 
accelerating switchboard work. As a result of this experience, 
most of the trunk lines in the main office of the Chicago Tele- 
phone Company were rapidly supplied with lamp signals. 

In the spring of 1893 it was proposed to re-equip a large mul- 
tiple board in the Chicago exchange with self-restoring drops, 
but the expense and difficulty of this change caused the man- 
agement to hesitate, and at this time the writer suggested the 
employment of incandescent lamps as subscribers’ line signals 
on the ground of greater economy in space, and in installation, 
as well as improved signal efficiency. More conservative telephon- 
ists doubted the wisdom of such a recommendation, fearing that 
the numerous relay contacts would be a perpetual source of trou- 
ble, and no further steps were taken with this project. In the 
winter of 1894 a new type of switchboard known as the “ex- 
press board” was introduced. As this board was designed to 
meet the wants of metallic circuit subscribers, particularly those 
whose telephonic business was large, it was decided to provide 
incandescent lamp line signals. The circuit of this board was 
so arranged that on the removal of the subscriber’s receiver 
from its suspending hook, the movement of the hook closed the 
circuit and allowed battery current to flow through the line. This 
current actuated a relay at the exchange, in the local of which 
the signal was placed, situated behind a ground glass shade 
upon which the number of the subscriber was painted. The 
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illumination of this disk displayed a very distinct and conspicu- 
ous signal that immediately attracted the operator's attention. 
Notwithstanding some apprehension as to the possibility of 
trouble with relay contacts, the service given by the lamp signal 
was, on the whole, so satisfactory as immediately to concentrate 
telephonic attention upon the use of lamps, and within the four 
years that have since elapsed, the superiority of the incandes- 
cent lamp for this purpose has been so fully demonstrated that 
nearly all of the large switchboards which are at present being 
constructed are completely supplied with signals of this descrip- 
tion. 

As the service to which the incandescent lamp when used as 
a signal is subjected is peculiar, the employment of lamps upon 
telephone switchboards has afforded lamp manufacturers a new 
problem. In the early experiments ordinary miniature lamps of 
low voltage were employed. As these lamps were bulky and 
consumed a large amount of current, the first attempts at im- 
provement were directed to obtaining a smaller and more 
economical lamp. The early lamps were designed entirely to fit 
a socket with a screw thread. The socket consisted of a brass 
tube, in the bottom of which a screw base was placed matching 
the thread upon the lamp. A cap carrying a ground glass shade 
covered the front end of the tube, while from the rear two con- 
ductors extended, one fastened to the thread of the socket, thus 
connecting with one of the lamp leading-in wires, while the other 
was arranged to make contact with the other leading-in wire 
in the centre of the lamp base. This conductor was supplied with 
a spiral spring, the pressure of which it was expected would lock 
the lamp in its place and constantly maintain good electrical 
contact. This expectation was not fulfilled, for one of the great- 
est troubles encountered has been the loosening of the lamp in 
its socket, due to the almost inappreciable jarring to which all 
buildings are subjected. Lamps in sockets of this description 
will gradually unscrew, opening the electrical circuit; they are 
then incapacitated as signals and considerable complaint will 
arise. Lamp sockets of this kind could be placed on wooden 
strips for mounting in the switchboard on one-inch centres. 
The present lamp occupies no greater volume than that re- 
quired by a spring-jack and may be inserted into sockets com- 
posed of pairs of springs arranged on a rubber strip. Such 
sockets so closely resemble standard spring-jacks that they are 
called “lamp-jacks,” for they occupy the same space, and may 
be secured in the switchboard in the same manner. By placing 
alternate strips of lamp sockets and jacks, the subscriber’s line 
signal and answering jack may be more closely associated than 
has previously been possible, space economized in the switch- 
board and service accelerated. 


The Szczepanik Telelectroscope. 


VER since the announcement. of the invention of the tel- 

electroscope, an apparatus for the transmission of scenes 

and pictures over a wire, by the young Polish school teacher, 

Szczepanik, vague and exaggerated reports have been circulated 

in the daily press. Now, however, the details of the invention 

have been obtained by the New York “Herald,” from which the 
following interesting account and diagrams are taken: , 

In Fig. 1 A represents the apparatus of the transmitting and 
A’ that of the receiving station. The transmitter resembles the 
telephone box. Usually a telephone is connected with the tel- 
electroscope to make conversation possible simultaneously with 
the sight of the object. In the telelectroscope the beams of light 
composing the picture are concentrated by means of a lens at G 
similar to the concentration of the sound in the mouthpiece of 
the telephone. The subdivision of the picture into single points 
is effected by two small reflectors, of which one is a (figure 1 A) 
and the other a d. 

The reflector a is mounted upon a sheet of iron, the reflector 
being at a right angle of the diagram. By this reflector a (Fig. 
1 and Fig. 2) a very small stripe of the picture G is reflected 
and in vibrating up and down the whole picture G will be re- 
produced stripe after stripe. The reflector’s vibrations are ef- 
fected by means of an electromagnet E, mounted below it, in 
a similar manner to the vibration of the membrane in a receiv- 
ing telephone. At a right angle to this first reflector is a sec- 
ond reflector a d. The reflections cross one another in only a 
single point, and, therefore, the reflectors suitably vibrated, the 
whole picture must reappear in the reflector a d in form of con- 
secutive points of light. 
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Fige. 3, 4, 5 and‘6 illustrate the movement of those two reflec- 
tors in consideration. Let x be the direction of reflector a and y 
the direction of the reflector a d. Suppose both lines to be 
moving exactly in the same time over the same distance x and 
y, so line K must appear as the result of these movements as 
reflected picture at the point O (in Fig. 1) in the form of points 
following one another; in case the vibrations of the reflectors be 
always the same, the line K would be always repeated at O. If 
there be a greater difference in the vibrations of the reflectors 
the line K will look like Fig. 3 and Figs. 4 and 5. 

In case the differences in the vibrations be small, Fig. 6 rep- 


FIGS. 1, 2 AND 3. 


resénts the line K. As will be seen by those figures, it will be 
possible by suitably regulating the vibrations of the two re- 
flectors to subdivide and reflect the whole picture in the direc- 
tion of O, Fig. 1. Suppose every reflector would make a hun- 
dred vibrations in a second, then 100 times 100 different points of 
light would result. But it is possible to bring up each reflector 
to several thousands of vibrations, and consequently the num- 
ber of points will run up into the hundred thousands and mil- 
lions. 

These points of light fall upon a plate of selenium, S. On this 
plate are mounted several selenium cells, because a single cell 
would not answer quickly enough to the necessary alternations. 
A clockwork keeps the plate in a constant rotation, offering to 
the light arriving in O always fresh cells. It may be mentioned 
that the point of light by suitable means must be enlarged so a3 
to cover the whole selenium cell. At S an electrical current en- 
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FIGS. 4, 5 AND 6. 


ters the selenium ring, leaving it near by, and, owing to the 
peculiar actions of light upon selenium, a larger or smaller 
amount of current is allowed to pass. 

The vibrations of the current thus produced arrive through 
the wires L at Fig. 1 Al the receiving station. Here at O2 is a 
natural (daylight) or artificial (electric) source of light, the 
beams of which can enter into the apparatus through a very fine 
‘slot of variable width. The vibration of the electrical current 
effects also the enlarging or the reducing of the slot. Technical 
details of this part are not available, and there is much guess- 
work as to its nature. To understand the nature of the apparatus 
one has only to bear in mind that the brighter the point of light 
acting upon the selenium cell in the receiving apparatus the 
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more current will be let through, and thus so much more the 
slot at O* will be opened. More light will enter, which wiil fall 
upon P’, and from there upon the vibrating reflectors a d’ and 
a' and from there to the ground glass G'. The dark points of 
G allow less light to act upon the selenium cell at O (Fig. 1), 
less current will pass, less light will enter at o?, and a dark 
point will appear at G'. 

To get a picture, as already stated, the motion of both systems 
of reflectors has to be synchronical; that is to say, the reflector 
a must swing as quick as a’, and reflector a d as quick as a d’, 
a condition which is met by telephones giving the same tone. 

According to the testimony of eye-witnesses the transmission 
of pictures is perfect, and the central committee of the Paris 
Exposition of 1900, where the invention will be shown for the 
first time to the public, have guaranteed the young inventor 
3,000,000 francs. At least, “that’s what they say.” We are not 
aware of the existence of a Central Committee of the Paris Ex- 
position. 


Second Annual Convention of the Independent 
Telephone Association, Chicago, June 30, 
July 1 and 2. 


T Independent Telephone Association of the United States 

met in its second annual convention at the Palmer House, 
Thursday, June 30, 4 o’clock p. m., and continued in session dur- 
ing Thursday evening, Friday, Friday evening and Saturday 
morning. The attendance was excellent, representatives from 
independent exchanges and toll lines being present from iour- 
teen States. The interest manifested was great, and reports from 
all sections of the country showed a very vigorous growth 
and extension of the independent telephone movement through- 
out the United States. The programme as announced was car- 
ried out. 

A committee consisting of H. D. Critchfield, of Ohio; S. P. 
Scherin, of Indiana, and H. K. Cole, of Kentucky, was ap- 
pointed to propose changes in the constitution as adopted at De- 
troit in June, 1897. This committee submitted the following re- 
port, which, after full discussion, was unanimously adopted: 

Your committee to which was referred the proposed’ changes 
to the constitution of the Independent Telephone Association of 
the United States beg leave to submit the following report: 

We recommend first, that section 2 of article 3 be amended so 
as to read as follows: 

“Section 2. The payment from time to time of such further 
assessments as the association, through its proper committee, 
may levy, not to exceed in any one year ten cents for each tele- 
phone in use by any exchange or toll line company, and ten 
cents per mile of toll lines carrying a wire or wires over which 
paid messages are transmitted.” i 

We further recommend that section 3 of article 3 be amended 
so as to read as follows: 

“Section 3. Any corporation, partnership or individual en- 
gaged in the manufacture of telephones and switchboards, or 
either, may become a member of this association upon payment 
of a*membership fee of $10 and annual dues in the sum of $100. 
The membership fee to be paid but once, and the annual dues 
for the first year to accompany said membership fee, and be paid 
annually thereafter upon notification by the secretary of the as- 
sociation. 

“Any corporation, partnership or individual engaged in the 
sale of apparatus or materials used in the construction, operation 
or maintenance of an independent telephone exchange, toll line 
or system, except such corporation, partnership or individual as 
may be engaged in the manufacture and sale of switchboards 
and telephones, or either, may become a member of this asso- 
ciation upon payment of a membership fee of $10 and annual 
dues in the sum of $50, to be paid in like manner and time as 
hereinbefore provided for the payment of the same by manufact- 
urers of telephones and switchboards.” 

Your committee further recommends that article 4 be amended 
so as to read as follows: 

“Section 4. The officers of this association shall be a presi- 
dent, three vice-presidents, a secretary, two assistant secretaries, 
a treasurer and an advisory board consisting of nine members, 
two of whom shall be the president and secretary of this asso- 
ciation, together with seven members, who shall be selected by 
the executive committee. The president and secretary of the 
association shall be ex-officio chairman and secretary of the 
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advisory board and executive committee, respectively, provided, 
however, that no. person representing either himself or any firm 
or corporation admitted to membership under the provisions of 
section 3 of article 3 of this constitution, may be elected to or 
- hold an office therein.” 

Your committee further recommend that article 3 be amended 
so as to read as follows: 

“Article 8. Each member of this association shall be entitled 
to one vote for each 500 telephones or less, or for each 500 miles 
of toll lines or less, in actual use, and one additional vote for 
a major fraction of 500 telephones or miles of toll line in actual 
use, and no more, on the election of officers, or as to any ques- 
tion which may be voted upon by said association, provided, 
however, that each person, firm or corporation admitted to mem- 
bership under section 3 of article 3 of said constitution shall be 
entitled to one vote.” 

Your committee further recommend that article 4 be amended 
so as to read as follows: 

“The officers of this association shall be a president, three vice- 
presidents, a secretary and treasurer in one person, two assist- 
ant secretaries, and an advisory board, consisting of five mem- 
bers, two of whom shall be the president and secretary of this 
association, together with three others who shall be selected 
by the executive committee. The president and secretary of the 
association shall be ex-officio chairman and secretary of the ad- 
visory board and executive committee, provided, however, that 
no person financially interested in the manufacture or sale of 
telephones or supplies or materials used in the construction, 
operation or maintenance of a telephone exchange or toll lines 
shall be eligible as an officer or member of the executive com- 
mittee of said association.” 

Your committee further recommend that article 5 of the con- 
stitution be amended so as to read as follows: 

“The association shall elect an executive committee, which 
shall consist of one member from each State, each State through 
its delegates to suggest the name of the member of said com- 
mittee to represent such State. Should any State be without rep- 
resentation in the convention the convention shall then select one 
member from such State, who shall act until the vacancy shall be 
properly filled under this article. The executive committee shall, 
with the consent of the advisory board, select such sub-com- 
mittees, as it deems expedient and necessary, and shall fully em- 
` power such sub-committees to carry out the object for which 
they were created.” 

Your committee further recommend that section 3 of article 7 
be amended so as to read as follows: 

“The secretary and treasurer shall keep the minutes of the as- 
sociation. He shall collect all moneys and receipt for the same. 
He shall pay all properly executed orders and drafts provided 
for in this constitution, and all other orders signed by the pres- 
ident under the direction of the advisory board. He shall keep 
an accurate account of all receipts and disbursements of money, 
and make a report thereof at each annual meeting of the asso- 
ciation, and to the executive committee and advisory board when- 
ever called upon so to do. He shall issue and mail all official 
calls and perform all other duties required of him by the asso- 
ciation. He shall receive such salary, not to exceed four hun- 
dred (400) dollars per year, as may be fixed by the executive 
committee, and shall have an allowance for expenses to be paid 
upon the approval of the advisory board on presentation of prop- 
erly executed vouchers. His salary shall be paid at the end of 
each quarter by draft upon the treasurer. He shall give bond in 
such sum as the executive committee may require, with security 
to be approved by the advisory board.” 

Your committee further recommend that section 5 or article 7 
be stricken out, and that the offices of secretary and treasurer 
shall be vested in one person. 


Your committee further recommend that section 1 of article 7 
be amended by striking out the words and figures “$2,500 per 
year,” and inserting the words and figures ‘$1,200 per year,” 
thereby reducing the salary of the president of the association 
from $2,500 to $1,200 per year. 

Your committee further recommend that article 
amended so as to read as follows: 

“The election of officers shall be by ballot whenever two or 
more names are presented for the same office, and shall be con- 
ducted by three judges and two clerks, to be selected by the pre- 
siding officer. The presiding judge shall announce the name of 
the voter before the ballot is deposited in the ballot box, and 
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should any member challenge the vote the judges shall then pro- 
ceed to hear the objection and shall determine the rights of the 
voter. No vote shall be cast upon the election of officers or 
any other question which may be voted upon at any meeting oí 
said association except by a member thereof present in person.” 

These changes met with unanimous approval of the members 
present. 

After the adoption of the report of the Revisional Committee 
the association proceeded to the election of officers, and the 
following were elected for the ensuing year: 

President, James M. Thomas, Chillicothe, O.; first vice-presi- 
dent, H. C. Young, Columbia, Pa.; second vice-president, S. T. 
Slade, Oskaloosa, Ia.; third vice-president, J. B. Weare, Grand 
Rapids, Mich.; secretary and treasurer, W. J. Vesey, Ft. Wayne, 
Ind.; first assistant secretary, George W. Beers, Ft. Wayne, 
Ind.; second assistant secretary, D. C. Dow, Cobleskill, N. Y.; 
advisory board, James M. Thomas, Chillicothe, O.; W. J. Vesey, 
Ft. Wayne, Ind.; H. B. Critchfield, Mt. Vernon, O.; Hugh 
Dougherty, Bluffton, Ind.; E. B: Fisher, Grand Rapids, Mich. 

After the election of officers and their assuming their respec- 
tive duties, the following resolution was offered: : 

Whereas, The express companies have in many cities all over 
the country, presumably at the instigation of the Beli telephone 
monopoly issued orders directing the taking from their several 
offices such telephohnes as are not furnished free of charge, 

And Whereas, We regard this act as a direct assault upon the 
independent telephone interests of the whole country, 

Therefore, be it resolved, That the Independent Telephone 
Association of the United States in annual convention assembled, 
believing that just compensation for service and a right to enter 
into a fair competition in every line of business is the inalienable 
right of American citizens, do denounce this action of the ex- 
press companies as an outrage upon the common rights of citi- 
zenship, which we advise and urge all the local independent com- 
panies to resent each in its own way, appealing to their patrons 
and fellow-citizens to aid them in their efforts by sending as 
many of their light shipments by mail or fast freight as possible, 
and we especially recommend that all independent telephone 
companies order all their own exchange and line supplies 
shipped in like manner. l 

This resolution, after full discussion and careful consideration, 
was adopted without dissenting vote. 

After transacting miscellaneous business and general discus- 
sion, the association adjourned to meet in June, 1899, at a time 
and place to be hereafter fixed by the executive committee, un 
less sooner called in convention by the president. 


Mr. Joseph Donohue, Western manager of the American 
Electrical Works, was on hand during the convention distribut- 
ing packs of playing cards among the members and incidentally 
mentioning the merits of his wire. Mr. W. T. Blaine, the presi- 
dent and general manager of the Victor Telephone Manufactur- 
ing Company, was busy making many new friends among the 
delegates, as was also his electrician, Mr. E. E. Yaxley. 

No electrical convention of any description would be com- 
plete without the presence of thé genial W. W. Lowe, the pop- 
ular president of the Electrical Appliance Company. Mr. Lowe 
came early and stayed late. Mr. Barron, representing the Na- 
tional Carbon Company, was an interested visitor. The interests 
of the Western Telephone Construction Company were well 
taken care of by Mr. Cooke, Harry C. Dodge and Mr. Platt. 
They made their headquarters in the lower floor in the north 
end of the hotel. Mr. James E. Keelyn, president of the West- 
ern Telephone Construction Company, did not put in an ap- 
pearance until the second day, when he was warmly greeted by 
his old associates and friends. Mr. W. E. Doolittle was in at- 
tendance all three days, assisting the delegates in their trips to 
the new switchboard factory on West Quincy street, Chicago. 
Mr. Young, of the Columbia Telephone Company, circulated 
among his friends and presented his card as candidate for treas- 
urer of the association. Mr. P. C. Burns, of the American 
Electric Company, added his six feet two inches to the throng 
and induced many of the delegates to visit his large factory on 
South Clinton street. James S. Healey, representing the Julius 
Andrae & Sons Company, Milwaukee, was also in attendance. 
The interests of the Stromberg-Carlson Telephone Company 
were in the hands of Mr. A. Stromberg and Mr. Henry Shafer. 

The genial and portly James W. Brennan was present every 
day. Mr. Brennan is an old telephone man and knows every- 
body in the trade. 
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The electrical press was represented by Messrs. Kammeyer, 
‘Woodbridge, Church, Piny, O’Hara and W. J. McConnell. 


Omaha Meeting of the Electrical Engineers. 


THE American Institute of Electrical Engineers convened 

their 15th general meeting in the Trans- Mississippi Expo- 
sition City on June 27. Daily sessions were held in Royal Ar- 
canum Hall, in the Bee Building, and were of special interest to 
all who attended during the four days’ meeting. 

The Institute met promptly at 9:30 o’clock Monday morning, 
and was called to order by Dr. A. E. Kennelly, of Philadelphia, 
president, who delivered the inaugural address, which was an 
excellent reviewing of the growth of electrical science in the de- 
cade and a half from 1884, the date of the birth of the Institute. 
He referred to the marvellous progress that has been made in 
all branches, in a financial, scientific and experimental way. His 
address was very exhaustive and sketched the great strides made 
in telegraphy, telephony, electric railroads, lighting and the less 
popular branches, down to the Roentgen rays and the wireless 
telegraphy, which is now passing through the experimental 
stage and will enter practical service in the future. 

President Bingham, of the Omaha City Council, in a neat ad- 
dress welcomed the guests to the city, and was followed by Pres- 
ident Wattles, of the Exposition, who pointed out the stupen- 
dous project they would witness and spoke at length upon the 
electrical features of the show. 

Manager Edward Rosewater, of the Department of Publicity 
and Promotion of the Exposition, was introduced, and spoke of 
the aims and objects of the Institute. He related a number of 
anecdotes of the condition of telegraphy during the Civil War, 
when he was employed as chief telegraph operator at General 
Rosencran’s headquarters a part of the time. Mr. Rosewater said 
that upon a certain occasion he had written to Prof. Bell, ask- 
ing him for a list of books upon electricity, and was answered 
to the effect that there were no published authorities, and was 
advised to confine his studies to his own observation of elec- 
trical phenomena. 

A royal welcome was also extended by Col. J. J. Dickey, Su- 
perintendent of the Western Union Telegraph Company, who 
greeted the visitors not only as a man engaged in the profession 
and a resident of Omaha, but also as a member of the Court of 
Ak-Sar-Ben. An invitation from King Sampson to attend the 
festivities in the den the same evening was also presented by H. 
J. Penfold, of the Board of Directors, later in the session and ac- 
cepted. ` 

The regular business was then introduced by the reading of 
the following papers: “The Dielectric Strength of Air,” by C. 
P. Steinmetz, of Schenectady; “Two Wire Distributing Systems 
and Lamps of 220-240 Volts,” by John W. Howell, of Newark, 
N. J.; “A Capillary Electrometer for Electrical Measurements,” 
by Charles F. Burgess, of Madison, Wis. Mr. Howell was not 
present and his paper was read by Secretary Pope. After the 
reading of the papers the authors were called upon to answer 
many questions and take part in the general discussion which 
continued for a couple of hours. 

In the afternoon the local committee of entertainment in 
charge of the guests visited the Grant Smelting Works and the 
Union Pacific shops, and at night were initiated as members of 
the Knights of Ak-Sar-Ben, where fun fast and furious raged 
for several hours. 

Tuesday morning’s session opened with the reading and dis- 
cussion of George A. Damon’s paper on “A Modern Electric 
Central Station.” The paper proved to be a very interesting 
description of the modern plant of the Imperial Electric, Heat 
and Power Company at St. Louis, which Mr. Damon cited as a 
good example of the present tendency in electric power station 
practice. A discussion followed at some length on several other 
impor:ant papers, after which the Commitee on Standardization, 
comprisinz Francis B. Crocker, chairman; A. E. Kennelly, C. 
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T. Wutchinson, J. W. Lieb, Charles P. Steinmetz, Lewis B. Still- 
well and Elihu Thompon, presented their preliminary report. 


.The ohjcct, as sct forth in the report, is the consideration of 


necessary changes in order to secure uniformity and of what kind 
and size the apparatus in electric supplies should be. The re- 
port, which is not yet to be made public, was gone over section 
by section and discussed in a brisk interchange of ideas on 
phases of the matter. It was conceded that it would be desirable 
if a more gencrally approved system of standards was adopted. 

The afternoon was given up to sightseeing at South Omeha. 
In the evening the paity met at the Machinery and Electricity 
Building, where a special electrical display had been arranged 
by the General Electric Company, which was much admired. 
Afterwards the party, escorted by Luther Sticringer and Henrv 
Rustin, of the Expositucn, traversed the Grand Court, and for an 
hour or more crnycyed with highest delight the wondrous beau- 
ties of the grand illumimation which ıt presents. 

Later the Press Building was visited, where an invitation was 
extended] to the gucsts by Mr. Stephen von Szinneyey, formerly 
cf the Press Club, New York, now managing the famous Ger- 
man village (Deutsches Dorf) at the Exposition to visit the 
place, which was accepted unanimously, not a single dissenting 
vote being announced. Through the personal efforts of Mr. Lu- 
ther Stieringer arangements were made with Gaston Akoun, of 
the “Streets of All Nations,” and Henry Roltair, of “The Explo- 
sion of the Maine,” for special performances, which were given 
at both places in honor of the distinguished guests. : 

Wednesday morning was devoted first to the reading of a 
paper by Ernst J. Berg, of Schenectady, on “Transmission and 
Distribution of Power for Railway Service.” The paper was 
discussed at considerable length, and many valuable points rela- 
tive to power and its general distribution were brought out. 


Albert H. Armstrong read a paper on “Some Phases of the 
Rapid Transit Problem,” and added to it a number of diagrams 
which he used as illustrations. This paper was of special in- 
terest to street car people, as it dwelt almost exclusively upon 
street car service. It discussed the points of power, fuel, cost 
and various phases of moving cars and people, the point being 
how to move the most people in the shortest time at the least 
cost. 

A lengthy discussion followed the reading of the paper, which 
was participated in by Dr. Eddy, Mr. Arnold, Professor Golds- 
borough, Messrs. Steinmetz and Pope. 

D. C. Jackson, Madison, Wis., not being present, his paper 
on “The Commutated Curve of a Composite Wound Alter- 
nator,” was read by title.Other papers were referred. 

The remainder of the day engaged the members in business 
and social intercourse, and at night, by invitation of the Omaha 
Street Railway Company, a trolley ride was accepted to visit 
Fairmount Park, Council Bluffs, Iowa, to which pleasure resort 
a ride of seven miles in a special car was enjoyed by the visitors 
and refreshments were supplied by the Committee on Enter- 
tainment in a generous manner. — 

The session on Thursday morning was opened by the reading 
of a paper on “The Graphic Treatment of Alternating Currents 
in Branch Circuits,” by Dr. Eddy, of the State University, St. 
Paul, Minn., which was afterwards discussed at length in an in- 
teresting manner. 

Prof. W. E. Goldsborough read a paper on “Air Core Distri- 
bution,” which he illustrated with charts, and many valuable 
points were explained in a highly acceptable manner. 

The paper of the day was then read by Charles F. Scott on 
“High Voltage Power Transmission.” 

Mr. White, Chairman of the Committee on Entertainment, 
introduced a resolution extending a vote of thanks to the Expo- 
sition Management, the Union Pacific Railway system, the 
Omaha Electric Street Railway Company, the daily press and to 
all others who had so kindly added in making the occasion one 
of genuine pleasure to the members of the Institute. 

Mr. Steinmetz amended the resolution thanking the citizens of 
Omaha for their hospitality, which was adopted, as also the res- 
olutions offered by Mr. White, of the Committee. 

Mr. Pope spoke in terms of the highest praise of the papers 
read by the Western members, some of whom had not been 
heard at previous meetings. He went on to say that, although 
the attendance at the present meeting was not as large as at for- 
mer ones, quality and not quantity should be considered, and in 
this respect the meeting had been the most enjoyable and suc- 
cessful ever held in the history of the Institute. 
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He congratulated the members on the creditable work done 

during the past year and also called attention to the telegra- 
phers who had taken part in promoting the success of the meet- 
ing. . 
Dr. Kennelly closed in a very appropriate manner. 
On motion of Mr. Steinmetz a vote of thanks was tendered to 
- Prof. Owens, Superintendent of the Bureau of Machinery and 
Electricity at the Exposition. The latter made a short response, 
saying that it was a great pleasure to him to have assisted in 
entertaining the Institute. 

The report of the committee to consider the plan of organiz- 
ing the experimental resources of the various electrical labora- 
tories in the United States was read by Chairman Owens. This 
report is only preliminary, and recommends the Council to take 
this matter in charge. The report was adopted. 

The plan is to send circular letters from the committee to per- 
sons in charge of the laboratories requesting them to join in the 
movement and explaining the object in full. 

Among those of the Committee on Arrangements instru- 
mental in promoting the pleasure of the visitors and in doing all 
in his power to have them remember the Omaha meeting for 
years to come was Mr. Edward F. Schurig, City Electrician of 
Omaha, whose polite attention and kindly consideration of the 
needs of the members will serve as one of the pleasant associa- 
tions to mark the fifteenth mile stone of the American Institute 
of Electrical Engineers. A pleasant time afterwards spent in 
songs and toasts and taking farewell ended the meeting held in 
the Exposition City. The same evening many of the visitors de- 
parted homeward, while others prolonged their visit a few days 
in order to see still.more of the enjoyable sights which Omaha 
this season affords. 


Illumination of the Grand Court at the Omaha 


Exposition. 
BY MABEL BALCOMBE. 


NoT only has the grand court of the Exposition at Omaha a 

fine showing of stately buildings and colonnades, sweeping 
arches and golden domes, a lagoon, fountain-splashed and 
spanned by delicate bridges, statues, terraces and tropical plants, 
but its salient and distinguishing feature is the exquisite blend. 
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buildings—forms the exact curve or straight line best adapted 
to enhance the surrounding structures. The court is about one- 
half mile in length and 700 feet across; a lagoon forms the cen- 
tre, and is surrounded on three sides by seven of the principal 
buildings, erected in the renaissance and classical styles, and 
covered with white staff. The place of honor at the west end 
of the lagoon is occupied by the superb Government building, 
which resembles St. Peter’s in many respects, and may be 
claimed as superior in design to the corresponding one at Chi- 
cago. In front of this structure the lagoon widens out in a 
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GOVERNMENT BUILDING AND ELECTRIC FOUNTAIN, OMAHA 
EXPOSITION. 


clover-leaf effect, to hold the great cloud-like electric fountain 
“Nautilus,” which plays continually, as shown in the accom- 
panying illustration. A very full illustrated description of this 
fountain, built from the designs of the well-known electrical ex- 
pert, Mr. Luther Stieringer, was published in our May Ig issue, 
with a plan of its pipes and valves. As is evident from the illus- 
tration, it is of spray formation and is an embellishment to the 
scene rather than a separate display. 

Looking from the Government building down the north side 
of the lagoon, the Agricultural, the Manufacturers and the Ma- 
chinery and Electricity buildings are seen successively; down 
the south side, the Fine Arts, the Liberal Arts and the Mines 
and Mining buildings, any one of which, if adequately described, 
would deserve a separate article. The eastern end of the court is 
enclosed by a curved colonnade, with the two effective towers 
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GRAND BASIN,. OMAHA EXPOSITION, SHOWING NAUTILUS ELECTRIC FOUNTAIN AND COLUMN OF NEPTUNE. 


ing of these elements. The perspective evolved through the ar- 
tistic arrangement of color proportions and sky lines surpasses 
in charm all previous expositions. Every building is a lovely 
unit to an impressive whole; every colonnade—which serves also 
the practical purpose of a sheltered promenade between the 


of an outside building looming up from behind. It is connected 
in the rear with a viaduct, and is the spot par excellence from 
which to view the splendors of the grand court by day and by 
night. Credit for the former is due the architects-in-chief, 
Messrs. Walker & Kimball, whose instructions to the architects 
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under them extended even to the proportions, height and style 
of the different edifices. For the splendid illumination, which 
is one of the brilliant successes of the enterprise, honor is due 
Mr. Luther Stieringer, as consulting electrical engineer, from 
whose designs it was accomplished, and Mr. Henry Rustin, elec- 
trical engineer, under whose supervision the entire electrical 
work of the Exposition has been executed. Although in this in- 
stance his entire plan was made before a building was erectec, 
not a light of the many thousands used has been changed. The 
entire scheme is carried out in 8 and 16 c. p. incandescents. The 
lower lights outline the bridges, gleam among the shrubbery 
and surround the fountain Nautilus, like brilliant water lilies 
floating upon the surface of the pool. On the sprays of white 
mist and crystal drops searchlight beams in red, green, purple, 
etc,. are cast. Immediately surrounding the lagoon, at frequent 
intervals, standards about ten feet in height bear clusters of in- 
candescents. Back of these and higher, lines of incandescents 
bring into relief the pillars of entrances and colonnades, also 
caps of columns, pedestals and points of vantage. Higher, and 
receding in the background, roof cornices are encircled, then, 
above all, domes and spires and towers. On the roof of the 
Government building flambeaux are raised in standards. Above 
them, the mammoth dome is outlined in glittering bands; higher 
up the lights encircle the cupola, then climb to the statue of the 
Goddess of Liberty and finally blaze from her torch. The per. 
fect diffusion of the light; the carefully studied heights; the 
absence of arc lights and crude display effects; the art that ac- 
centuates instead of overwhelming the beauties of the architect- 
ure—all these have produced a most artistic and complete illum- 
ination. 


Electricity in a Modern Stable. 


"THE electric motor has become a necessary adjunct to every 

well-appointed modern stable, whether livery or private, 

and horses are now groomed and clipped by electricity, with 
both neatness and dispatch. 

The advantages of the application of the electric motor to 

grooming and clipping machines were early realized by the 
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FIG. 1—OLD METHOD OF DRIVE THROUGH DOUBLE COUNT- 
ERSHAFTING. 


Amercian Shearer Manufacturing Company, of Nashua, N. H., 
and its effort toward supplying a demand for electrically-driven 
groomers and clippers has met with considerable success. Hith- 
erto, however, it has supplied merely the machinery, exclusive 
of the motor, but owing to a demand which has arisen for com- 
plete grooming and clipping installations, it is now supplying 
the motor as well. In doing this, however, it has found it is 
necessary to simplify in a large measure the uriving mechanism. 

Fig. 1 shows the No. 8 grooming and clipping machine, driven 
by a bipolar motor through double countershafting with conical 
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and idle pulleys. This method, while it allows of the operation 
of two or more groomers and clippers from one motor, was by 
no means satisfactory on account of the complication of belts 
and pulleys necessary, and when it became a question of furnish- 
ing both driving and operating machinery it was felt that some 
more direct method of drive was needed. This was found in 
the small power moderate speed motors developed by the Gen- 
eral Electric Company, which, in addition to its line of small 
power induction motors, has also recently perfected a line of 
direct current small power motors known as the C. A. type. 
These motors may be run in any position, either attached to the 
wall, set on a bracket or hung from the ceiling, and have been 
found peculiarly adapted to drive the groomers and clippers of 
the American Shearer Manufacturing Company. 

Fig 2 shows the No. 9 machine complete with a1 h. p. C. A. 
motor and automatic starting rheostat. In this case no floor 
space is occupied by the motor and countershafting is eliminat- 


FIG. 2—NEW METHOD OF DIRECT DRIVE WITH C. A. MOTORS. 


ed, and the belting is reduced to a single belt: from the motor 
pulley to the pulley attached to the flexible shaft of the groomer 
and clipper. The motor is fastened to the ceiling beams in an in- 
verted position and the counterpoise, or balance arm, is attached 
to a swivel on the motor case. The automatic starting box, also 
fastened to the ceiling, is of the reversing type, with the con- 
tact arms pulled in either direction by leather straps. This clip- 
ping and grooming outfit is singularly compact and simple and 
requires almost no attention beyond an occasional oiling. In 
ordering, it is simply necessary to state the nature and voltage 
of the current, and, if alternating, the phase and number of al- 
ternations. 

With the electric motor driven groomer and clipper a horse 
may be thoroughly brushed in about two and one-half minutes 
and clipped in about thirty-five minutes. 
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Holiday Dullness and Strength. 


The holidays have interfered with the run of the markets and 
the course of trade, but conditions are steady and strong, and 
the glorious news of the glorious Fourth at Santiago has given 
an upward tendency this week to stocks. It is curious to note 
the steadiness of prices from the memorable Maine day, Feb- 
ruary 15, to July 1. General Electric was then 38%. It has 
gone down to 29% and is now back to 39. Western Union was 
then 92%. It has been down to 82% and on July 1 was 93. Bell 
Telephone closed the week at 280. 


BOSTON, MASS. The Boston Electric Light Company has 
ordered from Mr. S. M. Hamill, general manager of the Brush 
Electric Company, 20-160 arc lighters for their new station. 
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The Bullock Central Valve Engines. 


THE illustration on this page shows a triple expansion trans- 

fer condensing “central valve” engine of 200 h. p. coupled 
direct to a street railway generator, running at 380 revolutions 
per minute, at South Englewood, Chicago, Ill. The engine. 
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80 h. p. with 160 pounds steam pressure. Even. non-condens- 
ing engines show a consumption of only 18.7 pounds. The en- 
gine is equipped with a very efficient system of automatic lubri- 
cation and requires little attendance. The engines are single 
acting and, there being no reversal of stress on bearings, all 
parts are always kept in constant thrust. The engines are very 
compact, therefore occupy small floor space, and are made of 
the best materials, all parts except the base being built of steel 
or semi-steel. All parts are interchangeable, and to show how 
well these engines work under full load, it should be stated that 
a number of them have been running under full load for periods 
ranging from 30 to 90 days, without once closing the throttle. 
Over 200,000 h. p. of these engines are now in use, and, being 


TRIPLE EXPANSION TRANSFER CONDESER CENTRAL VALVE ENGINE OF 200 H. P., COUPLED DIRECT TO STREET RAILROAD 
ELECTRIC GENERATOR, RUNNING AT 380 REVOLUTIONS PER MINUTE, AT SOUTH ENGLEWOOD, CHICAGO, ILL. 


which was manufactured by the M. C. Bullock Manufacturing 
Company, 1170 West Lake street, Chicago, embodies some ad- 
mirable features which have won for the central valve engine 
much well-deserved praise. It is very economical in the use 
of steam, as less than 13 pounds per i. h. p. h. has been recorded 
-under suitable conditions of size and pressure. A consumption 
of less than 14% pounds can be guaranteed in engines of only 


economical, silent, durable and reliable, they have given entire 
satisfaction wherever installed. 


PROF. W. D. MARKS has been elected president of the new 
General Electric Automobile Company, recently formed. in Phil- 
adelphia. a 
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‘New Rushmore Marine Generating Set and 
| Projector. 


HILE the war un- 
doubtely has a dis- 
turbing effects on business, 
it has created a boom in 
some lines of electrical 
work, and manufacturers of 
marine lighting equipments 
have been reaping a harvest. 
Among the more fortu- 
nate ones are the Rush- 
more Dynamo Works, of 
Jersey City, N. J., who, at 
the beginning of war, real- 
ized that there would be a 
great demand for their goods 
and at once commenced 
working to their utmost ca- 
pacity. They were thus able 
to meet all the demands of 
the Government for the 
equipment of the large fleet 
of auxiliary and transport 
vessels, and in the past sixty 
days they have shipped over 
100 complete searchlight 
equipments. 

We . illustrate herewith 
some of the latest type ap- 
paratus built by this com- 
pany, who have for years 
made a specialty of marine 
equipments. Fig. 1 shows 
their latest type marine gen- 
erating set with multi-volt- 
age dynamo rated at 15 k. w. 
at 500 revolutions per minute. The engine is built after the lat- 
est torpedo boat practice, all parts are of finished forged stecl, 
and the governor is of the improved Rites pattern and controls 
the speed within one-quarter of 1 per cent. In the cut, the 


FIG. 2. 


FIG. 1. 


splash guards are removed to show the working parts. The dy- 
namo operates on the Rushmore multi-voltage system. It has a 
simple parallel armature, and will deliver its entire output to a 
single circuit at one voltage or at as many different voltages 
and to as many entirely separate circuits as there are pairs of 
poles. 

In marine plants with storage batteries the machine runs in 
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parallel with the battery at full load, and at light load one pair 
of brushes is connected at the switchboard to the lighting circuit 
and the other pair is connected to the battery, the voltage on 
the battery being increased to any amount required to charge the 
cells. This does away with boosters and wasteful resistance. It 
is a great improvement for shipboard, as it has always been 
necessary heretofore to run the dynamo all day to charge the 
batteries, even though they form but a small load for the plant. 
The machine is exactly the same as other multipolar dynamos, 
the only difference being in the method of connecting up. It 
works on the same principle as their larger dynamos used in 
connection with feeder and main and elevator systems. 

Fig. 2 shows the new type Rushmore pilot house pro- 
jector. The same apparatus is made with a tall base for mount- 
ing on deck, while the 24-inch and 30-inch sizes built for the 
navy have two small motors in the base with wires leading to a 
distant controller for swinging the beam in any direction. 


The Victor Telephone Mfg. Co. 


The above-named company made its bow to the telephone 
public at the second annual convention of the Independent Tele- 
phone Association, having secured parlors D and E at the Pal- 
mer House, immediately adjoining the convention hall. On ac- 
count of the company having been organized but a short time, 
the exhibit was not as complete as might be wished. The ap- 
paratus shown, however, gave all callers an excellent idea of the 
high grade of apparatus now ready to be put on the market by 
the Victor Manufacturing Company. This company does not 
enter the field of manufacture with new and untried apparatus, 
but has the advantage of years of experience and practical knowl- 
edge on the part of its engineers. The company will manufact- 
ure only one grade of apparatus, and that the best, incorporating 
in it the many details of construction tound to be either neces- 
sary or desirable in apparatus of this kind. 

The company some time ago equipped its factory at 166-174 
South Clinton street with all necessary tools and appliances to 
produce a superior line of exchange and line equipment of every 
description, from the smallest 16-drop switchboard to the largest 
exchange equipment capable of taking care of 3,000 or more 
subscribers. 

Other apparatus of the company’s make will shortly be fully 
described and illustrated. A few words of the personnel of the 
company may prove of interest to our readers. Mr. W. T. 
Blaine, the general manager of the company, is a business man 
fully competent to take proper care of the many details enter- 
ing into the operation of such an industry as the Victor com- 
pany bids fair to have within a short time, orders already re- 
ceived being sufficient to keep the factory going full force for 
some time. Mr. E. E. Yaxley is a telephone engineer and ex- 
pert of some twelve years’ experience in both the theoretical 
and the practical field, and his knowledge of the requirements of 
the business will do much towards enabling the company to 
supply successfully the demands of the independent telephone 
field. 


A Successful Boiler Compound. 


OnE of the greatest annoyances to the central station man- 

ager and attendants of boilers has been the scale forming 
on the inside of their boilers. This nuisance, which is frequently 
unavoidable on account of the quality of the water used, is a 
most objectionable feature, as it forms a non-conducting body 
between the iron and water, resulting in a loss of fuel. Many 
compounds have been placed on the market within recent years 
to remove this dangerous scale from boilers, tubes and flues, but 
it must be admitted that the majority have proved unsatisfactory. 
A very successful compound, however, and one which, by prac- 
tical investigations on a large scale and on the strength of the 
reports of a large number of stationary engineers, has fully jus- 
tified the claims of its manufacturers, the Boiler Expurgator 
Company, of 113 Dearborn street, Chicago, Ill., is called the 
“Boiler Expurgator.” It removes incrustation from either salt 
or fresh water, eliminates all foreign substances held in solution, 
keeps the heating surface clear of incrustation, and effects a ma- 
terial saving in the consumption of fuel. It is galvanic in its ac- 
tion and is easily applied, this being done only when a washout 
is made. It will prevent foaming and allow the boiler to be run 
a longer time between washouts. The expurgator is in use in 
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numerous plants throughout the civilized world and the business 
of the company is steadily increasing. The selling agents are: 
William Lambert, San Francisco; Caldwell Bros., Tacoma, 
Wash.; Hendrie & Bolthoff Manufacturing Company, Denver, 
Colo.. Besides the expurgator, the company manufacture engine 
and cylinder oil filters, which will be sent to anyone on a 30 
days’ trial with full instructions for use, and if not satisfactory 
can be returned at the end of the trial. Prices, literature and 
details will be cheerfully furnished by the company. 


Davidson Vertical Triplex Pump. 


HE well-known firm of M. T. Davidson, manufacturers of 
improved steam pumps and hydraulic machinery, whose 
principal office and works are located at 43-53 Keep street, 
Brooklyn, N. Y., with branch offices at 133 Liberty street, New 
York, and 30 Oliver street, Boston, Mass., have within recent 
years brought out a great variety of electrically driven pumps. 
One of their latest and most improved patterns is the vertical 
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factured by the firm has lately been issued and will be sent: to 
anyone on application. 


Scaling Down General Electric Stock. 


The directors of the General Electric Company, at a meeting 
held last week in New York City, voted to recommend to the 
stockholders a reduction in the share capital of the company, 
both common and preferred, of 40 per cent., so that each holder 
of 100 shares of present stock will get 60 shares of the new 
stock. An official statement says: “This settlement, while satis- 
factory to the common stockholders, is regarded as particularly 
favorable to the preferred shareholders, inasmuch as it will ren- 
der unnecessary the taking of any steps for the liquidation of 
the company, in which event the preferred stockholders. would 
receive only the same amount as the common stockholders and 
no back dividends. The plan now adopted contemplates the 
payment, from the surplus earnings of the company as they are 
hereafter made, of the accrued dividends on the preferred stock. 


DAVIDSON VERTICAL TRIPLEX PUMP. 


triplex pump, illustrated below, which was designed to operate 
in connection with an electric motor, by belt connection, or 
gearing from a line of shafting. The cranks of the pump are so 
set that the plungers are brought on the water column with- 
out shock from the reverse stroke, thus insuring an even and 
steady delivery. The workmanship and material employed are 
the very best attainable and each machine is thoroughly tested 
before it leaves the works. The pumps are made in five sizes, 
with delivery capacities ranging from Io to 112 gallons per 
minute at a speed of 75 revolutions per minute and horse power 
ranging from I.I to II.7. 

Various types of motors are supplied with the machines, the 
C. and P. ironclad motor being preferred on account of its spe- 
cial design for heavy duty. As will be seen on the engraving, the 
field coils are square-shaped and the pole pieces project inwardly 
from the massive field frame. The motor is well ventilated, 
strong and supplied with self-oiling bearings. 

A large.number of these outfits have been installed by the firm 
and have given entire satisfaction everywhere. A new catalogue 
describing the numerous types of pumps and condensers manu- 


On the basis of the new capitalization $1,275,000 will be required 
annually to pay 7 per cent. upon the preferred stock and 6 per 
cent. upon the common stock.” 

The stockholders will act upon this proposition for a readjust- 
ment of the company’s capital stock at a special meeting which 
has been called for August 10, at noon, in Schenectady. The 
outstanding stock is: Common, $30,460,000; preferred, $4,252,000. 
Under the proposed reduction it would amount to $18,276,000 
common and $2,551,200 preferred. 


UNITED GAS IMPROVEMENT COMPANY, of Phila- 
delphia, Pa., are making extensive additions to their gas-pro- 
ducing plant. These plants are known as the 25th Ward and the 
Point Breeze locations. At the 25th Ward Gas Works they are . 
building a new scrubber house, 45 feet wide and 120 feet long; © 
a purifier house, 86 feet wide and 180 feet long. At the Point 
Breeze Works they are erecting a new boiler and engine room, 
220 feet long and 55 feet wide; a condenser building, 40 feet 
wide and 105 feet long; a purifier building, 86 feet wide and 180. 
feet long; a generator house, 100 feet wide and 184 feet long; a 
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meter house,. with additions for exhaust and valve room, hav- 
ing a width of 7o feet and a total length of 223 feet. All of 
these buildings are of steel frame construction, brick side walls 
and slate roofs, supported on metal purlins carried by clear 
span trusses. All the structural steel work for this extensive 
plant is being furnished and erected by the Berlin Iron Bridge 
Company, of East Berlin, Conn. 


Housatonic Co.’s “Ideal” Shadeholder. 


TFE Housatonic Company, of Wallingford, Conn., with of- 

fice at 253 Broadway, New York City, have just put on the 
market a new electric shade holder called the “Ideal,” and any- 
one interested in an article of that kind should examine it be- 
fore placing his orders. It fits every socket perfectly and is 
very easy to apply, as it will slip: over the end of any socket 
without having to take the screw entirely out. It is made in one 


piece, insuring rigidity, and there are no parts to work loose. 
It is very nicely ribbed throughout, giving it great strength and 
also ornamentation. The adjustment is perfect, as the lamp is 
always held in the centre. It has the largest capacity and also 
the smallest adjustment. Circulars and information will be fur- 
nished on application, and it is suggested that prices be written 
ior, as they will prove interesting at once. 


Knapp Motor and Gordon Cell Outfits. 


The splendid fan outfits consisting of Knapp fan motors, man- 
ufactured by the Knapp Electric and Novelty Company, of 47 
Warren street, New York, and the Gordon cells, manufactured 
by the Gordon-Burnham Battery Company, of 594 Broadway, 
which have previously been described in our pages, are meet- 
ing with universal favor and the most satisfactory results. The 
outfit is economical, handy and up-to-date, and the Knapp Com- 
pany report that their sales of Knapp outfits for June this year 
are far in excess of the sales for the corresponding month of last 
year. 


Swinging Ball Lightning Arresters. 


Every spring and summer season brings a number of new de- 
vices for lightning protection. Many of these are on the mar- 
ket for only one season and are then not heard from again. It 
is probably this fact that gives the Electric Appliance Company 
great satisfaction in calling attention to the “Swinging Ball” 
lightning arrester, which has now been on the market for nearly 
ten years with uniformly successful results. It is made in prac- 
tically the same way to-day as when first put on the market, 
showing that the inventor evidently succeeded in producing a 
satisfactory device. The Electric Appliance Company, as gen- 
eral Western agents for the “Swinging Ball” lightning arrester, 
carry a large stock in Chicago, and reports that each year brings 
an increased sale of this specialty. 


THE WARREN-MEDBERY COMPANY have about com- 
pleted the addition to their works, at Sandy Hill, N. Y., and 
are setting up some very heavy machinery, to be used in the 
construction of their inductor alternators. The sale of these 
machines is steadily increasing and the works are running to 
their utmost capacity. The line of knife switches which they 
are producing is very extensive and the demand is rapidly im- 
proving. 


_less, give uniform delivery and create no back draft. 


THE ELECTRICAL ENGINEER. 23 


Harrison Safety Boiler Works. 


Quite in conformity with all their other literary productions 
the Harrison Safety Boiler Works, of Philadelphia, Pa., have- 
issued a very handsome and exhaustive catalogue, illustrating 
the Cochrane separators and appliances for removing liquids or 
solids from steam and other vaporous or gaseous currents. The 
catalogue is amply and beautifully illustrated, showing the var- 
ious portions of the separator, the numerous styles manufact- 
ured by the company, complete price iists and users of the sep- 
arators for live and exhaust steam, compressed air, ammonia 
gases, etc. The catalogue is well indexed and will be sent to 
anyone on application. 


The Massachusetts Fan Company. 


The above company, located at 63 State street, Boston, Mass., 
have just issued a very complete catalogue illustrating the Dav- 
idson ventilating fan wheels and other forms of ventilating ap- 
paratus for use in mills, schools, public buildings and general 
ventilation. Many different styles of Davidson fans are illus- 
trated and the particular advantages of the blades, frame, self- 
oiling bearings and other excellent features are pointed out. The 
Davidson fans are said to be very economical, strong and noise- 
A num- 
ber of direct connected fans with various styles of motors are 
shown, as well as one direct connected to a steam engine. The 
back pages of this interesting catalogue are taken up with 
illustrations of various well-known public buildings in which > 
the Davidson fans have been installed. 


Zimdars & Hunt. 


The general catalogue of Zimdars & Hunt, the well-known 
manufacturers of high grade electric light and power specialties, 
127 Fifth avenue, New York, has just made its appearance. This 
catalogue includes under one cover the three special catalogues 
recently issued by this firm and which have been noted in these 
columns. The catalogue is divided into three sections, A, B 
and C, corresponding to their three special catalogues bearing - 
these letters. Under Section A we find illustrated and described 
all types of this concern’s well-known knife switches, lugs, con- 
nections, instrument switches, switchboard fittings, etc. Under 
Section B are treated their high grade panel boards, feeder 
boards, etc. This section has special value from the fact that 
up to the time of the issue of this section no complete and com- 
prehensive catalogue bearing on these subjects has been avail- 
able. The information to be found herein is very complete. 
Section C is given up entirely to the well-known automatic 
switches and motor starters of their manufacture. A great 
variety of types are shown for pump, elevator, crane and such 
work. ' 

The cover is in imitation of marble with copper embossing, 
and is very handsome in appearance. 

The catalogue as a whole is very complete and should prove 
of great value to engineers, contractors and supply men. It can 
be obtained by addressing the above firm. 


A Useful Data Sheet. 


Mr. George Kirkegaard, 28 State street, New York, has com- 
piled and published what appears to be a very useful machin- 
ist’s and draftsman’s data sheet. It is designed to save time in 
machine shops and is intended to go directly into the hands 
of the workmen at the bench, who will tack it up in front of 
them or on the cover of their tool chest. Mr. Kirkegaard, being 
a practical man, has observed the need of such a thing and has 
selected with great care the information most frequently needed 
by the mechanic. A number of/the tables are quite original, as, 
for instance, the one giving the size of drill for tap holes, which 
is not to be found in any pocketbook. This data sheet is be- 
lieved to be a great money saver to all mechanics, as it will save 
them a great deal of time. The price of the data sheet on heavy 
paper is I5 cents, on cardboard, 25 cents, and a discount will be 
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quoted by Mr. Kirkegaard to anyone wohing to order the cata 
med in quantities. cath ý 


' I. P. Frink. 

The peat church light patent reflectors and dati re- 
flectors manufactured by I. P. Frink have won such universal 
favor among architects and engineers that this firm can point 
to the proud record of having lighted over 20,000 churches. The 
reflectors have also been installed in large numbers in halls, 
theatres, art galleries, stores, store windows, banks, schools, hos- 
pitals, office buildings, public buildings, etc., for which purpose 
they are admirably suited. A booklet on light and estimates 
will be sent free to anyone on application to I. P. Frink, 551 
Pearl street, New York. 
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THE WHEELER REFLECTO LECTOR COMPANY, Boston, 
Mass., say the connecting link from sunset to sunrise is found in 
their reflectors, which are designed for every kind of lighting. 

THE WAGNER ELECTRIC MANUFACTURING COM- 
PANY, St. Louis, Mo., advertise four styles of transformers for 
power transmission service. These are the self-cooling oil filled, 
self-cooling dry, dry with auxiliary air blast cooling device and 
oil filled with auxiliary water cooling device. They build them 
in units of any size and for any ratio of voltage. 

THE ELECTRIC APPLIANCE COMPANY, 242 Madison 
street, Chicago, Ill., say the swinging ball lightning arrester has 
the longest record of unbroken success of any arrester on the 
market and that where properly used it never fails. 

THE WESTERN ELECTRIC COMPANY, Chicago and 
New York, advertise iron armored, brass armored and plain in- 
terior conduit, conduit fittings and conduit tools. Their stock 
is large and their prices are pleasing. 

THE ELECTRIC GAS LIGHTING COMPANY, 192 De- 
vonshire street, Boston, Mass., claim the “Samson No. 2” bat- 
tery to be without a peer for telephone use. 

ZIMDARS & HUNT, 127 Fifth avenue, New York, have 
just gotten out their new catalogue of electric light and power 
specialties. Better send for it. 

SAMUEL MANKOWITZ, 141 South Clinton street, Chicago, 
Ill., is manufacturing weather-proof wire which he guarantees 
to be a high grade article at a low price. 

BIBBER-WHITE COMPANY, 49 Federal street, Boston, 
Mass., announce that they have acquired by purchase all rights, 
title and interest in the stock, tools, factory and good will of the 
the American Electric Company, of Boston, the manufacturers 
of the “New Era” and “Victor” burners. A large stock will be 
constantly kept on hand, facilitating prompt shipments. 

THE PHOENIX ELECTRIC TELEPHONE COMPANY, 
New York, call attention to the thorough equipment of their 
large factory for the manufacture of telephones and telephone 
apparatus. 

THE WESTINGHOUSE ELECTRIC AND MANUFACT- 
URING COMPANY, Pittsburg, advertise transformers in units 
of any size. 


THE CUTLER-HAMMER MANUFACTURING COM- 
PANY, 70 to 82 West Jackson street, Chicago, report that since 
their consolidation with the American Rheostat Company they 
have been working overtime in order to meet the demands for 
their goods; and they have more men in their. employ than 


ever before. Mr. J. G. Hickcox, secretary of the company, 
says: “We have received large foreign orders, and if the in- 
crease in business continues, we shall be obliged to seek larger 
quarters.” 

EUGENE MUNSELL & CO., of 117-119 Lake street, Chi- 
cago, are sending to their Western customers a very neat blot- 
ter, on which are embossed the Cuban and American flags, un- 
der which are the words “Victorious on Sea and Land.” The 


[Vol. XXVI. No, 531. 


printed matter beneath these words refers to the rapid develop- 
ment of a great business in a great city. 

IMPROVED TURN-BUCKLES. The Central Electric 
Company, of Chicago, are carrying in stock an improved type 
of turn-buckles, both galvanized and plain, which can be fur- 
nished with hook and eye, double hook or double eye. These 
goods are standardized and constructed with a view of great 
strength being secured. 

MORROW COUNTY TELEPHONE CO., formed recently 
at Mt. Gilead, O., has an American Express board of 200 drops 
and 140 subscribers, with 150 miles of toll line. The residence 
rates are $12 and business $24 per year. The capital stock is 


$12,000. A. A. Whitney is president; V. Peck, vice-president; 
H. B. McMillen, secretary and treasurer, and C. W. Schaaf, 
The company is extending its toll system steadily. 


manager. 


J. B. COLT & CO., 3 to 7 West Twenty-ninth street, who for 
years past have been prominent in the business of making and 
selling projection lanterns and the like apparatus, announce 
their intention to close out this branch. They are going to 
devote their energies more particularly to the sale of acetylene 
gas generators for the lighting of all kinds of buildings, etc. On 
account of this decision they are offering special opportunities 
in price to buyers of projection apparatus, arc focusing lamps, 
magic lanterns, stereopticons, slides and other accessories. 

HEBER WELLS. —Many of our readers who manufacture 
electrical machinery are interested in pattern letters and fig- 
ures for the various parts of patterns used in the course of 
manufacture. In that line Mr. Heber Wels, 155 William 
street, this city, carries a large and varied stock. He informs 
us that one of the most skilled machinists in this country, after 
trying many styles for the numbering of patterns, has chosen 
the Doris as the best general figure. The face is rounded, and 
the figure draws from the sand with less breaking down than 
any other style. 
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A Few Interesting Pointers Concerning Enclosed 
Arc Lighting. 
BY J. H. HALLBERG, E. E. 


THE purpose of this article is to call attention to the fact, 

that much trouble is experienced in connection with 
enclosed arc lamps, that could be avoided if the men that sell, 
install, trim and take care of these lamps knew more about the 
operation of their mechanical and electrical details. 

I do not excuse the manufacturers of these lamps, as they 
often place their goods on the market without being perfectly 
sure they come up to the claims they make for them. All read- 
ers who more thoroughly understand the designing and manu- 
facturing of arc lamps and other electrical apparatus, well know 
that it is impossible to design them correctly without the prac- 
tical experimenting. Some manufacturers succeed better than 


Fig] 
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others in overcoming the constantly arising troubles and ever- 
changing conditions under which these lamps are to operate. 

The enthusiasm of the American designer and manufacturer is 
the cause of these goods being on the market before they are 
perfected. Everybody wants to be the first or next first in 
getting out new designs and current-saving lamps. One thing 
is sure, it is the best way to find out the weak points, and if it 
does not prove too expensive for the manufacturer and too 
troublesome for the customer, this kind of experimenting and 
testing enables the designer to produce a practical lamp that 
could not be obtained in any other way in so short a time, with- 
out an enormous expense. . 

Persons interested in the electric arc light business sometimes 
have ideas of their own which they wish to apply to a lamp sent 
for atest. This should never be done until the test is completed 
and you know how the lamp works with the adjustment scet at 
the factory. You should not forget that when you overcome 
one trouble by a slight change you often run into much worse 
trouble and sometimes entirely disable the lamp. If you think 
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your idea will bring you some money buy a lamp and experi- 
ment with it. If not, it would be much better for you and the 
manufacturers if you inform the latter of your idea and ask 
them to try it for you; it would save you trouble and time. 

I will not argue the troubles that may show in any improperly 
designed lamp, as it would be of small benefit to the men who 
take care of the lamps. Sometimes much trouble will arise if 
the lamps are not adjusted for the proper voltage, amperage and 
alternations. In ordering, always state voltage, amperage, style 
of cover, finish, color of inner and outer globes, and, if for alter- 
nating current work, state alternations per minute; if for street 
railroad or power circuits state maximum, minimum and aver- 
age voltage. 

The following figures will show you how a properly designed 
enclosed arc lamp may be completely ruined by too heavy a 
flow of current at the arc, or by the arc being too close to the 
neck of the inner globe. This is the most frequent cause of 
trouble. 

Let us now pay attention to Fig. r. Here we have a diagram 
of a properly trimmed 5-ampere, enclosed arc lamp connected to 
a 110-volt, direct current lighting circuit. F is a double pole 
fuse block with 6-ampere fuses; S, double pole switch; A, am- 
peremeter in series with the lamp; R, resistance in canopy of 
lamp, in series, showing clip connecting it at the proper place 
with S. M., the solenoid or magnet coil; C, gas cap or gas 
check to prevent inlet of air in the inner globe; K, upper car- 
bon sliding freely through a hole in C; L, lower carbon, which 
is firmly held by thumbscrew in lower carbon holder, which is 
connected to the negative wire from switch; V is a voltmeter, 
which is connected to the upper and lower carbon and gives us 
the voltage at the arc, N. 

If we now turn the switch, S, the lamp draws its arc, N, the 
top of which should always be one-half inch from the bottom of 
cap, C. We will then wait about ten minutes before taking our 
actual volt and ampere readings. It requires about ten to fifteen 
minutes for the current to heat the resistance and the solenoid, 
and it takes the arc about the same length of time to heat the 
carbons and consume the oxygen (air) in the inner globe, which 
should make good, air-tight joints at the the top with cap, C, 
and at the bottom with the lower carbon holder. If we now 
watch the ammeter, A, it will vary in a good practical lamp 
from 434 to 514 amperes. The voltmeter, V, should read abour 
78 to 80 volts. If V goes over 80 you can bring it down by 
moving the clip on the resistance to the right, so as to cut in 
more of it; if V is lower than 78, move the clip to the left. Never 
move the clip unless you know your line voltage is at the proper 
pressure and after you have watched the voltmeter for at least 
five minutes, as it may only be a momentary flash of the arc 
caused by impurity in the carbon. 

We have now data for Fig. 1, as follows: Line, rro volts di- 
rect current: A reads 5 amperes; V reads 8o volts. | 

The arc, N, is about 3% inch long and 13⁄4 inch at least from cap 
C. If the upper carbon is 12 inches by % inch, lower 5 inches 
by % inch solid highest grade carbon, and we let the lamp burn 
without interruption of the current, it should burn about 170 to 
180 hours, and then cut itself out and leave the upper carbon in 
the position shown by line O, and the lower carbon at line H. 
If we now remove the inner globe, we will find that the dust ac- 
cumulated on its inside will wash off easily in clean water. After 
cleaning the globe, we retrim the lamp, cutting the carbon stub 
left in the upper holder for the lower by cutting it to 5 inches. 
If the trimming is properly done we will obtain just as good a 
light and readings as during the first run; and if you clean the 
working parts of the lamp once or twice a year and always 
use highest grade carbons of correct sizes, and never use 
cracked or chipped inner globes, your lamps should last you 
a very long time. If we could always be sure the above details 
were followed out, everything would run along very smoothly, 
but this is impossible unless a set of very strict rules are laid 
out for the men who take care of these lamps, and they should 
thoroughly understand their working parts, especially the me- 
chanical. I have found that much trouble is caused by defects 
in lamp mechanism, which in turn cause the coil, resistances. 
fuses, etc., to burn out. These mechanical defects may exist in 
the lamps themselves (often called their diseases), or may be 
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caused by improper packing, installation, trimming, etc.; or, 
after the lamp is hung properly, by the use of bad inner globes, 
by poor quality of the carbons, by carbons that are not of the 
right size, by excess voltage at the terminals of the lamp, or by 
dust accumulating, and in that way preventing the proper work- 
ing of the mechanical details in the lamps. 

If we again turn our attention to the accompanying figures we 
see in Fig. 1 a properly trimmed lamp with the arc and lower 
carbon in proper position, and it should burn 170 to 180 hours 
continually. Fig. 2 shows us an improperly trimmed lamp with 
its arc and lower carbon too high in the inner globe. Fig. 3 
shows us the result of a slight oversight in the trimming. 

Let us now retrim the lamp in Fig. 1, so as to bring the arc N 
in the position shown in Fig. 2. In this case you will notice 
how the lower carbon L was broken and a small stub J was 
stuck in the bottom of the carbon holder and through careless- 
ness was not removed. This prevented the insertion of the 
lower carbon L, which, of course, brings the arc N very near 
the gas cap C, which is mostly made of metal and soon gets 
heated above the normal. If the arc should catch in the cup 
C, it would melt a portion of its metal. That causes a practical 
short circuit across the arc N, which now drops very much in 
resistance and allows 50 to 60 per cent. more current to pass 
through the coils, etc., unless the fuse blows, which seldom 
happens, as I find that most 5 ampere lamps are fused with 7 to 
10 ampere fuses which sometimes carry 10 to 15 amperes. This 
metallic arc of very low resistance is inclined to flame, and being 
much above the normal length and heat, touches the neck of the 
inner globe, as shown in D Fig. 2. If the arc continued in this 
position it would strain the globe around the neck and some- 
times melt the cap C and buckle the globe at D Fig. 3, which 
leaves the opening E. If we do not pay attention to the lamp 
and shut it off when this disastrous arc establishes itself, which 
is easily observed, as the arc has a greenish color and does not 
give much light, the lamp will, in most cases, be rendered use- 
less. If the lamp should continue to burn, the inner globe will 
have a film of yellow dust on its inside which will shut off 50 
to 75 per cent. of the light. The air will be admitted to the 
inner globe through the opening E, Fig. 3. This will allow the 
arc to consume the carbons in 25 to 50 hours. You will also 
notice how low the arc burned before it cut out. It buckled the 
globe at I, burned the upper carbon to a point K and the top of 
the lower carbon G is extremely low, so low in fact that its 
heat may ruin the lower carbon holder. Should we now have 
the voltmeter and ammeter connected to the lamp trimmed as 
Fig. 2, the following readings will be observed: amperes, Io to 
15; volts at the arc, 5 to IO. 

As the lamp is only designed to stand § amperes, it seems 
natural that something should give out when Io to 15 amperes 
are forced through it. 

If we now proceed to examine a lamp which has been sub- 
jected to this rough usage, we may find in the worst cases some- 
thing like the following: After removing the lamp cover and the 
outer globe, our attention is called to the inner globe, which is 
generally melted so badly as to be useless. The upper carbon 
sticks in its passage through the hole in cap C, as it has been 
roughened from the excessive arc heat, shown in P Fig. 5. If 
some kind of an insulating compound has been used on the 
solenoid or magnets it is generally found deposited all over the 
mechanism, making it sticky. The solenoid or magnet is in 
most cases burned out. The resistance is generally in a fair 
condition, but sometimes it has been heated to so high a degree 
that its own tension pulls it apart. If other insulation than por- 
celain, mica and lava is used, it will be found charred and use- 
less. The worst trouble of all is, many people who handle the 
lamps are at a loss to know what caused this disaster. The best 
remedy in a case of this kind is to send the lamp to its manu- 
facturers and get them to repair it. Should you feel inclined 
to do it yourself, a few suggestions here may not be out of 
place. 

Remove all working parts from the lamp, soak them in ben- 
zine or similar fluid that will cut the insulating compound de- 
posited on them; remove the resistance wire, solenoid and all 
charred insulation. Clean the lamp frame carefully so that no 
sticky substance will remain on it. Take a round file and file a 
hole P in the gas cap C Fig. 5, so that it will give easy passage 
for the upper carbon, as shown in Fig. 4. Now assemble the 
lamp. Put in new resistance wire or turn the old one around. 
This may be done in some makes of lamps as they supply more 
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than necessary. Screw on the new solenoid. Put in new in- 
sulation where necessary, assemble all the working parts and 
take good care that all joints are clean and work freely. Be 
sure to clean the dash pot if the lamp has one. Never use oil 
on the bearings or glycerine on the dash pot, unless so in- 
structed by the manufacturer of the lamp. Place the carbon in 
the upper holder and be sure the clutch is adjusted, so as to 
allow it free passage when the mechanism is at rest. Now lift 
up, or press down on the core in the solenoid and see if your 
clutch grips the carbon properly and allows it to be lifted as 
high as it should go. Place the carbon in the lower holder and 
take a new inner globe and place it on the lamp. Be sure all 
connections inside the lamp are made correctly and tight. Con- 
nect lamp in a circuit, carrying the same voltage as that on 
which lamp is to be operated, and proceed to adjust lamp by 
moving the clip on the resistance. The proper place for this clip 
is determined by a voltmeter, which is connected across the arc 
(that is one wire makes contact with the upper and the other 
with the lower carbon). The voltmeter reading should not be 
depended on unless the lamp has burned 10 to 15 minutes, and 
should then read according to line voltage as follows: Line— 
100 volts, arc voltage should not be over 75 volts; at 105 volts, 
about 78 volts; at rro volts, 80 volts; at 115 volts, 82 volts; at 
120 to 125 volts, 85 volts. The reason for this change of arc 
voltage is the necessity of a certain amount of pressure in the 
resistance that is required for the proper regulation of the lamp 
mechanism. 

Sometimes people have asked me why they can’t run their en- 
closed arc lamps on an 8o volt constant potential dynamo with- 
out resistance, which would save about 150 watts per lamp. I 
always tell them that as yet it cannot be done practically. It 
would require a very expensive lamp and it would be so delicate 
in its operation that the slightest abuse would prevent its proper 
operation. 

After you have properly repaired, cleaned and tested the lamp, 
your next move will be to hang and connect the lamp in the cir- 
cuit on which it is to be operated. Be sure your fuse for a 5 
ampere lamp blows at about 6 and not over 7 amperes. Get your 
positive wire in its proper binding post. A very easy way to de- 
termine if your lamp is burning “right side up” or “upside 
down,” is to let the lamp run about 5 minutes, then shut it off 
and see which carbon is the hottest. The upper carbon should 
have a red heat, when the lower carbon shows no such sign, if 
the lamp is properly connected. Should the lower carbon show 
more heat than the upper, reverse the connections leading to 
the lamp. The above suggestion in regard to proper connec- 
tions only applies to lamps operated on direct current. When 
an alternating current lamp is used this precaution is not 
necessary. 

Everybody who may read the above will surely see how little 
mistakes and oversights may cost the consumer and manufac- 
turer a great deal of money and cause inconvenience to cus- 
tomers of electric light plants. 


The Northern Electric Company of Baltimore, Md. 


TES company succeeded last October to the plant and busi- 

ness of the old United States Electric Power and Light 
Company, and is operated under the management of J. F. Mor- 
rison, who organized and managed both the other companies 
until they passed into the hands of outside capitalists. 

Since the change in the management a new building of brick 
and iron has been erected. This was put up over the old wooden 
structure when the latter was removed, all the work having been 
done while the plant was in operation. The plant is devoted to 
commercial lighting and power, and is now running 500 arc 
lights of the Walker type, and 4,000 incandescent lights, with a. 
large number of motors. 

This is regarded as a creditable showing, as the new com- 
pany started in October with only a few arc lights, no incan- 
descents and no power motors. Among the recent contracts are 
108 arc lights for a bicycle racing track, recently erected by the 
League of American Wheelmen, together with two pleasure re- 
sorts nearby. 

The original power equipment of this station consisted of two 
Wetherell-Corliss engines, one of 225, the other of 100 h. p., 
from which power is transmitted by belts to a countershaft, and 
from this, belts drive eight 5o-light and three 1oo-light American 
Fort Wayne machines, and two 150 k. w. and one 360 k. w. Stan- 
ley alternators. The alternating current has a tension of 2,000 
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volts, while power for motors is supplied from 220-volt, direct 
current Walker dynamos. Recently there has been added an 
American Ball cross-compound engine of 360 h. p. This engine 
is one of the latest designs turned out from the Bound Brook 
Works of the American Ball Engine Company. It is provided 
with a self-oiling device, actuated by a small pump, by which 
the oil is delivered to the bearing in a jet or stream, governed in 
its oiling by the speed of the engine. Two additional engines, 
one of 450 h. p., and one of 360 h. p., are now under contract. 
There is also a new switchboard, Stanley-Pope design, which 
will be equipped with all the up-to-date appliances that may be 
required. The steam equipment of the station consists of six 
100 h. p. tubular boilers and one 800 h. p. or the Sterling water 
tube type. The auxiliary steam equipment consists of two feed- 
water heaters, of 600 and 1,000 h. p. The fuel consists of 
George’s Creek coal,-which is delivered directly to the fireroom 
by the coal company. 


The Waterloo and City Underground Electric 
Railway, London. 


THE second underground electric railway constructed in Lon- 
don will shortly be in full working order, and the condi- 
tions of the journey from Waterloo station to the Bank of Eng- 
land will undergo a remarkable transformation. It is nearly 
seven years since the first electric underground line, the City 
and South London Railway, which we have illustrated and de- 
scribed on several occasions, was opened; and the improvement 
that has been effected in the meantime in undertakings of this 
character is very noticeable. The first line was largely experi- 
mental; the second, while it also may be so described in its 
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MAP SHOWING THE ROUTE OF THE WATERLOO AND CITY 
UNDERGROUND RAILWAY, LONDON, AND ITS CON- 
NECTIONS WITH OTHER ELECTRIC UNDER- 
GROUND RAILWAYS. 


electrical equipment, has, as respects its other features, been 
carried out with the assurance bred of the success of the first 
line. The work was begun in June, 1894, and it was expected 
that the railway would be opened in 1897; but, considering the 
enormous alterations necessary in constructing the underground 
station and subways at the Bank, and other unforeseen difficul- 
ties, it is surprising that the delay has not been more protracted. 

The Waterloo and City Railway is about one and a half miles 
in length. It consists of two tubes, one for trains passing in 
each direction, which are some 60 feet underground at the points 
furthest from the surface. The terminus at Waterloo is imme- 
diately below the station of the London and South Western Rail- 
way. That station being built on arches, readily permits of the 
structure beneath, and the difference in level is only about 38 
feet, so that lifts are unnecessary. From several platforms 
steps and inclines lead down to the City lines, and the arrange- 
ments throughout appear to be conveniently planned. The lines 
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of the electric railway terminate in a yard about 350 feet, where 
there are several sidings. 

The generating station, a substantial brick structure, is adja- 
cent to the siding on the west. The sidings are, of course, be- 
low the level of the street, as is the floor of the engine and 
boiler room. After arriving at the station the trains will sim- 
ply be run on a few hundred feet and be shunted back to the up 
road in readiness for the return journey. The territory covered 
by the new railway is shown on the accompanying map. For 
some distance it runs under the District Railway and from 45 
to 53 feet below it. The steepest gradients are I in 30, down, 
and 1 in 60, up. During the descent to the river the gradients 
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of the two tunnéls differ, but at the shaft in the river they are 
on a level for 100 feet, and then rise 1 in 800 for 1,300 feet, and 
then I in 88 to the end of the station, close to the Mansion 
House. The platforms will be over 300 feet in length and 65 
feet below the surface, to which hydraulic lifts will convey pas- 
sengers. 

The contract for the construction of the tunnels was let as 
a whole to Messrs. John Mowlem & Co., and they began the 
work by the construction of staging in the river. The staging 
was 325 feet long by 50 feet wide, connected by a foot bridge 
with the south bank of the river, but all material has been re- 
ceived and all excavation discharged by river boats. On the 
stage were engines and dynamos, air compressors and other ma- 
chinery necessary in the prosecution of the work. It was the 
starting point for the tunnel shafts, which were driven in each 
direction. Air locks were required during a part of the work, 
but when these were no longer necessary, the haulage of exca- 
vated material was done by electric locomotives, made by Messrs. 
Siemens Bros. & Co., and especially designed by them for 
the work. They were small machines, receiving current from 
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an over-running double trolley. The gauge of the line was 18 
inches, and the locomotives were capable of hauling a load of 5 
tons at a speed of 7 miles per hour. 

The internal diameter of the tubes is 12 feet 3 inches, but near 
the Mansion House station they merge into one, and the diam- 
eter there is 23 feet. The tunnels are built up in sections, each 
section consisting of seven segments and a key, the section be- 
ing 20 inches in length. 

The method of electrical equipment received very careful at- 
tention on the part of the company, and the relative advantages 
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of the three-wire and three-phase systems were the subject of 
much discussion. Eventually the three-wire system was 
adopted at the suggestion of Prof. Kennedy, who was appointed 
electrical engineer, and prepared the specifications. Messrs. 
Siemens Bros. & Co. were given the contract for the engines, 
generators, motors, etc., and they have supplied three direct 
coupled units with generators of their two-pole type, giving 225 
k. w. (500 to 550 volts) at 350 revolutions. The engines are 
three-crank horizontal compound machines, made by Messrs. 
G. E. Belliss & Co., of Birmingham. The boilers have been sup- 
plied by Davey, Paxman & Co., and are fitted with Vicar’s me- 
chanical stokers. All rolling stock has been made by Jack- 
son & Sharp, of Wilmington, Del. It consists of otor and 
trail cars, both of which are shown in the accompanying illus- 
trations. The cars are of American design, and the interior ar- 
rangement is simlar to that of cars on the New York Elevate! 
Railroad. The motor and trail cars differ in construction. Ex- 
ternally the former much resemble the motor cars in use on 
the Budapest electric subways. 

There is a compartment for the motorman at one end, while 
the remainder is designed for passengers. Entrance is by the 
platform at the end, and also by a side door opening directly on 
to the platform in the usual way. The interior of the passenger 
compartment of the motor car is shown in the illustration, and 
the general arrangement of the trail car is similar to it. A pair 
of steps at the end lead to a raised deck adjacent to the motor- 
man’s compartment, and there are seats here for passengers. A 
very simple but neat finish has been given to the cars, which 
are lined with oak and fitted with bronze trimmings. The only 
purely ornamental feature is a small machine-pressed oak bead- 
ing, with a variation of the egg and dart pattern, above the win- 
dows. Only the car bodies apparently have been manufactured 
in America, the bogies having been constructed at the Eastleigh 
Works in England. We are indebted to “The Railway World,” 
of London, for material for the above data and illustrations. 


The Evolution of the Telephone Line Signal.—II. 
BY ARTHUR VAUGHN ABBOTT. 


AT first it was considered desirable by lamp manufacturers to 

preserve a large volume in the bulb of the lamp in order to 
secure an adequate vacuum. To attain the desired compactness, 
the bulbs of the lamps were made smaller and longer. Grad- 
ually improvements in manufacture were sufficient to reduce the 
bulb of the lamp to a smaller diameter than that of the screw 
base, and it at once became apparent that some other method 
of securing the lamp in its socket would still further contribute 
to compactness. The next step was the construction of an ex- 
ceedingly small bulb lamp, which was secured to a wooden base 
carrying two metal rings, to which the leading-in wires of the 
lamp were soldered. Whether the theory that the small-sized 
bulb militates against a sufficient vacuum is correct, or not, it 
has been impossible to definitely ascertain, but experience has 
shown that lamps having small bulbs were not so successful as 
large ones. In order to retain the compactness thereby at- 
tained, a long and slim bulb was made. 

In this lamp an additional advantage was secured by placing 
the filament at the end of the glass opposite the seal. This end 
could be blown hemispherically and quite thin, thus allowing a 
maximum of light to be transmitted. Lamps of this description 
were chiefly made for four-volt circui.s, the filament consisting 
of a very thin thread of carbon stretched between two plati- 
num wires. These leading-in wires were fused through the 
sides of the bulb and soldered to two bits of thin copper form- 
ing the contact strips that were cemented to the glass tube. 
Some difficulty was experienced in the peeling off of these 
pieces, and, in addition, the amount of platinum in the leading- 
in wires was so great as to considerably increase the cost of 
such lamps. So, from motives of economy, a partial reversion 
toward earlier forms has taken place in the present standard 
lamp. The bulb is a glass tube about one-fourth of an inch in 
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diameter and one and one-eigth inches long. For four-volt 
lamps a straight filament is used, but for all others a horseshoe 
shape. Only sufficient platinum is employed in the leading-in 
wire to pass through the glass, and in other respects the general 
details of manufacture correspond closely to the best practice 
in standard lamp construction. The base of the lamp is a bit of 
boxwood, so shaped as to readily enter the springs forming the 
socket, and arranged to prevent the lamp from turning as it is 
pushed into place. The earliest lamps were all designed for low 
voltage circuits, rarely more than four volts. Presently it be- 
came apparent that lamps of longer life, together with an econ- 
omy in conducting circuits, could easily be attained by the use 
of higher voltages, and the next advance was secured by mak- 
ing lamps for 10 and 20 volts, while at present 12 and 24-volt 
lamps are standard. 

When first used as signals, the lamps were placed in the local 
of a relay actuated by current passing over the line to which 
the signal was attached. In the early attempts the ordinary tele- 
graph relay was employed, armed with extra heavy platinum 
contacts to prevent burning. It seemed possible to obviate the 
expense of installing and maintaining this relay by an appro- 
priate lamp directly in series with the subscriber’s line, so placed 
that the removal of the telephone from its hook should close 
the circuit and light the lamp. This experiment was first tried 
in the Chicago express office, and, on the whole, worked passa- 
bly well, there being a comparatively small mortality of lamps 
due to short-circuits and other accidents. A continuation of 
this experiment was attempted in another office, but resulted 
disastrously, as the lamps were burned out so rapidly as to 
cause an excessive maintenance expense. The occasion of this 
failure is to be ascribed to a preponderance of ærial lines in the 
last case. A wind-cross occurring near the office on a long line 
would subject the lamp to an abnormal voltage and either in- 
jure or immediately destroy it. In an express office, where the 
lines were chiefly underground, little or no trouble was experi- 
enced from this cause, and in an office in St. Louis, similarly 
equipped with lamp line signals placed directly on the subscrib- 
er’s line, the use of a very heavy filament lamp obviated the 
difficulty experienced with injury to lamps. But while economy 
in installation, due to the omission of the relay, is eminently 
desirable, present experience decidedly indicates that the relay 
is essential to the successful lamp signal. 

For this purpose rather an interesting type has been evolved 
in an attempt to consolidate the relay, lamp and socket into 
a single piece of apparatus and at once obtain a device which 
should be absolutely dust-proof and free from trunnion trouble. 
This relay was developed largely with the assistance of Mr. M. 
A. Edson, of the Chicago Telephone Company. 

The front end of the “lamp relay,” as it is termed, consisted 
of a brass tube forming the lamp socket, carrying the screw at 
the bottom, supplied with round glass cap, carrying the sub- 
scriber’s number. From the rear of the socket extends a core 
of soft iron surrounded by an iron tube, between which the 
winding space was obtained. A hemispherical brass cup covered 
the end of the iron tube, retained in its place by an appropriate 
set screw. The inside of this cap was hollowed out, containing a 
piece of soft iron, in the form of a frustrum of a cone, that con- 
stituted the armature. As this piece of apparatus was set hori- 
zontally the armature rested upon its edge in an unstable posi- 
tion, tending to settle backwards and rest against the back of the 
cap. The excitation of the windings magnetizes the core and at- 
tracting the armature, draws it up sharply. A thin platinum 
spring placed on the front face of the armature serves to make 
contact with a corresponding platinum point set in the centre of 
the core. As the core is insulated from everything but one 
lamp wire, while the other is connected to the cap, the excita- 
tion of the relay lights the lamp. By this device a relay was 
obtained, the moving parts of which were completely dust- 
proof. All trunnions or hinges were obviated and the armature 
merely resting upon a sharp edge secures a minimum amount 
of friction. Notwithstanding the compactness and complete- 
ness of this piece of apparatus, it has been found desirable to 
disassociate the relays and lamps, placing the relays in a case by 
themselves, away from the switchboard. 

Probably the most gratifying feature in the evolution of the 
line signal has been the improvement in the life of miniature 
lamps. When the luminous signal was first proposed the ques- 
tion of cost of lamp renewals was at once raised. As each lamp 
was only illuminated for a few seconds at a time the service 
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seemed equivalent to constant flashing, and ominous prophecies 
were plenty as to the short life to be expected. It was con- 
fidently asserted that such small lamps would either immediately 
burn out, or else so rapidly become dim as to be valueless as 
signals. Some tests were immediately instituted in the hope of 
eliciting information on these points. There was no question but 
that the candle power of the lamps gradually declined, and pho- 
tometric measurements showed that when a lamp failed to emit 
at least .o5 candle power, it became of no value as a signal. 

To determine the resistance to flashing, a number of lamps 
were connected in circuit with a clock pendulum and flashed at 
intervals one second for nearly a month, with no signs of ser- 
ious injury. During this test the lamps were illuminated more 
than a million times, so it seemed certain that a reasonably long 
life could be expected. Experience has since shown this con- 
clusion to be justified, for in the main office switchboard in 
Chicago, there are now lamps at work that have been in service 
for upwards of three years and seem still to be in fairly good 
condition. Observation has further shown that accidental in- 
jury rather than old age, is the cause of most lamp failures. 

Much delay was experienced in obtaining the first lot of 
switchboard lamps, so on reception they were immediately 
placed in service without inspection. The rapid failure of a 
large number of these caused no small degree of consternation 
and.it was determined to initiate a systematic inspection. As 
a result, all lamps are now examined: 1. Mechanically, to see if 
they will fit the sockets. 2. Electrically, to determine if they 
have the proper voltage and consume current within the speci- 
fied limits. 3. Optically, to ascertain if they emit the required 
candle power and absorb the proper watts per candle. Also a 
certain number of lamps from each lot are placed on life test 
and burned to destruction. 

-Tests made show that in 1895 only 200 hours’ life could be 
expected, while from the latest tests the 20-volt lamps show 
2,400 hours’ life before failure, and the 10-volt lamps show 2,500 
hours, and are still burning, with indications of considerable 
additional life. 

With sample lamps tested in 1897 the 4-volt lamps failed al- 
most immediately, only yielding upwards of 50 hours. The 20- 
volt lamps, tested in 1897, gave upwards of 600 hours’ life as an 
average. Nineteen lamps tested lasted over 1,900 hours and one 
lamp over 2,500 hours. 

Results indicate a much greater irregularity for the 10-volt 
lamps. Some make a bad showing, only one lamp lasting over 
40 hours; others are much better, indicating a life of 400 hours, 
but still are much below the life shown by the 20-volt lamps. 
A curve represents the results of tests upon 20 10-volt lamps 
recently manufactured. This curve is a straight line for 2,500 
hours, showing that so far no failures have occurred, and from 
the appearance of the filament, it is reasonable to expect sev- 
eral hundred hours more life. 

Some other curves taken illustrate strikingly the relation be- 
tween life and candle power. As switchboard lamps are usually 
supplied by 10 cells of storage battery, it is impracticable to al- 
ways maintain them at precisely a constant potential, for the 
pressure is likely to vary one or two volts from that of full 
charge to that of discharge, and regulating resistances are more 
expensive than decreased lamp life. Even at the highest pres- 
sure it is interesting to note that the lamps at present show a 
life of over 1,400 hours. 


Lamp experts will at once infer that improved life is obtained 
by a lamp of low efficiency and will urge the cost of the current 
as an insuperable objection. The total cost of a luminous sig- 
nal is evidently the cost of the lamp, plus the cost of current 
consumed during its life, and it is easy to show that this is a 
minimum when the cost of the energy consumed is equal to the 
cost of the lamp. Switchboard lamps now cost in the neighbor- 
hood of 45 cents each. With a life of say 2,000 hours, the cost 
of energy is about 60 cents, but it has been shown that acci- 
dental causes tend to reduce the actual life in the switchboard 
far below that shown by laboratory tests and it is doubtful if 
the average lamp lives for 1,200 hours. Unless accidental de- 
struction can be greatly reduced below the present amount, the 
cost of the lamp is now considerably above the cost of energy 
during its life, and a still lower efficiency could profitably be 
employed, for it must be remembered that the thick, heavy fila- 
ment in the low efficiency lamps is the best insurance against 
accidental injury. Theoretically, subscribers’ line lamps should 
last 25 years; cord supervisory lamps from one to two years; 
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trunk line lamps the same length of time, and pilot lamps from 
three to six months. Such a lite as this has been obtained in 
the cord and pilot lamps, but it is doubtful if the theoretical 
limit for the line lamps will ever be closely approximated. 

Even in the present probably only partially developed state 
of the luminous signal, nearly 20,000 subscribers are now served 
upon boards thus equipped, and switchboards for as many more 
are in process of construction. Already the adoption of this 
form of signal has materially modified the arrangement and de- 
sign of switchboard apparatus, and has been so efficient a factor 
in the improvement of telephonic service that it is difficult to 
prophesy the end of its effect. 


The Chesapeake and Potomac Telephone Com- 
pany, Baltimore, Md. 
BY C. B. FAIRCHILD. 


Two companies are in the telephone business in Baltimore. 

The Chesapeake & Potomac Telephone Company handles 
the bulk of the business, however, and were first in this field, 
the original company having been organized in 1878, to operate 
under the Bell patents. The Bell solid back instruments are 
used, and the lines are metallic and of hard-drawn copper wire. 
The territory covered by this company embraces all of the State 
of Maryland and District of Columbia, and part of West Vir- 
ginia. The superintendent, Mr. Archibald Wilson, has been 
with the company since its organization, and was the first to 
introduce telephones in Baltimore, having early in 1878 estab- 
lished between his home and that of some of his neighbors what 
he now calls a play line, a large box telephone with magnets 
having been employed. 

There are two main Baltimore exchanges located on the fifth 
and seventh floors of the building, which the company owns, on 
St. Paul street. The number of local subscribers is about 3,600. 
Eleven branch exchanges are located in different parts of the 
territory, and there are several private exchanges for the accom- 
modation of railroad companies and other corporations that do 
a large private business. There are four copper metallic cir- 
cuits between Baltimore and Washington, a distance of 40 
miles, so that subscribers can get communication between the 
two cities with great facility. For ten years past the company 
has had connection with the long distance system of the Amer- 
ican Telephone & Telegraph Co., the main line of which passes 
through Tuxedo, six or seven miles from the Baltimore ex- 
change, where they now have an office exclusively for long dis- 
tance business. By this means any local subscriber can talk 
directly with a person as far west as Omaha, east to Portland, 
Me. A metallic circuit is provided in all cases for long distance 
service. The subway lines occupy conduits of vitrified clay, and 
commodious and well built manholes are located at the street 
corners. The conduits also contain a return wire, put in by the 
telephone company to take care of the stray currents from the 
trolley lines, and thus prevent electrolytic action on the cable 
sheaths. ù 

The demand for instruments is increasing rapidly, due to the 
inauguration of a message rate service, which has been re- 
cently adopted, and the system of regular and thorough inspec- 
tion. This includes calling up each subscriber in the morning 
to see if the line is in working order, besides having each in- 
strument inspected every 30 days by an expert, at which time 
the subscribers sign a statement that it is in good order. Bat- 
teries are renewed periodically. All complaints are turned over 
to the trouble department, are promptly investigated, and 
necessary repairs made, so that a subscriber is sure of getting a 
satisfactory service. 

The schedule of rates has been adopted on the message basis, 
so that the subscriber pays in proportion to the number of calls 
he makes, and whether he is on a two, three or four party cir- 
cuit. This-is done to meet the requirements of small merchants, 
marketmen and others whose business will not warrant the pay- 
ment of a regular yearly rate. The party lines are so arranged 
that the operator can call any instrument on the circuit without 
disturbing the other, by simply pressing a button. The price 
schedule for message rates is according to the accompanying 
table. No charge is made for incoming calls, and the rates 
apply to business places within one mile radius of the exchange, 
and to residences within two miles. An extra charge for each 
quarter of a mile beyond the limit is made of $10 per annum 
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for a special circuit; $6 for a two party circuit, and $5 for a three 
party circuit: 


No. of Local Special Circuit. Two-Party Three-Party Extra Calls. 
Calls. Rates. Rates. Rates. 
600 $66 $50 $42 8 cents. 
700 74 57 49 A 
800 81 63 55 6 “ 
goo 87 68 60 5 “ 
1,000 92 72 64 5 “ 
1,200 100 80 70 5 “ 
1,400 106 86 76 5 “ 
1,600 112 92 82 5" 
1,800 118 98 88 5 = 
2,000 124 104 04 5 * 
3,000 150 ‘6 ed 5 * 


As noted above the Baltimore exchanges occupy a building 
owned by the company, with suitable offices for superintendent, 
contract department, electrical and operating departments, 
while the fifth and seventh floors are occupied as operating 
rooms, in which 43 operators are employed, with a chief and 
two assistants, and a monitor operator. These rooms are in 
charge of Mr. Frank Boyd, chief operator, who has shown great 
skill in selecting, organizing and managing the force, thus se- 
curing an exceptionally fine and reliable class of operators. The 
switchboards are located on the sides of the rooms, and are 
designed for 38 operators. 

The switchboard is composed of ten sections, and each section 
has three positions. In each section there are 2,700 jacks, repre- 
senting 2,700 circuits. These are arranged in groups of 100 
(5 strips of 20 each), and these hundreds are placed in four 
rows of six groups each and one row of three groups. The first 
group is known as o, meaning all circuits from o to 99 are con- 
tained in this group. The next is the 100 group, and contains 
all lines numbered from 100 to 199; the next 200, and so on. On 
each section there are 300 annunciators, 100 to each position, 
and at each position sits an operator. All lines enter the switch- 
board at the first section, where a jack is looped into the circuit. 
It then passes to section 2, where another jack is looped in, and 
then in succession to the rest of the sections, on each of which 
the jack is introduced, and returns to an annunciator somewhere 
in the system. 

The new board on the top floor has an addition in the form 
of a miniature lamp, which is lighted and extinguished by the 
movement of the annunciator. Whenever a call is registered by 
the drop opening, the lamp circuit is closed and.the lamp burns. 
The moment the operator restores the annunciator to its normal 
position the circuit is broken and the lamp goes out. The lamp 
is on a level with the operator’s eyes and is intended to warn 
her that someone is calling. 

Each operator controls 100 circuits, 80 of which are classed 
in the unlimited service, and 20 in the limited. On a call coming 
from one of the latter, the operator is required to fill out a record 
ticket, noting the number of the instrument calling, the time in 
hours, minutes and seconds, and the number of the operator. 
These cards are collected each hour, and the tolls are charged 
up by a special clerk. Women operators are employed during 
the day, and until eight o’clock in the evening, when men come 
on for the night service, and remain until seven o’clock in the 
morning. The day operators are on duty nine and one-half 
hours with one-half hour for lunch, and fifteen minutes recess in 
forenoon and afternoon. The first shift comes on at seven 
o'clock in the morning, and others follow at half-past seven, at 
eight, half-past eight and ten o’clock. Thirteen men are em- 
ployed on the night service, whose duty it is to watch both 
boards and answer such calls as may come in. The wages paid 
to the women operators range from $5.25 to $9 per week, de- 
pending upon individual skill and length of time they have been 
in the service of the company. The force is divided into five 
grades, known as A, B, C, D and E, and great care is exercised 
in selecting and training the applicants for their positions. Ap- 
plicants have to come well recommended, and must be reason- 
ably strong and steady of nerve. One-third of the applicants 
fail to meet the requirements, and never become what is known 
as skilled operators. This is due to several causes, such as de- 
fective eyesight or hearing, but chiefly to lack of that particular 
deftness which is required. Although the service is considered 
wearing, the nervous strain being very great, a few operators in 
this exchange have been in the company’s employ for 18 years. 
In breaking in new operators, they are first stationed behind a 
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regular operator, with ear receiver in position, so that they can 
hear all the calls, and watch the movements of the operator. 
Then, when business is slack, they are given a seat at the board, 
and the regular operator in turn watches and instructs them in 
their duty. Applicants receive no pay while under instructions, 
and not until they are turned in as substitutes. The switchboard 
is so arranged that the operator can stand up or sit down as she 
may choose, but the rules require that each one speak in a low 
tone. They are not allowed to communicate with each other, 
nor in any case to give information to a subscriber, not even 
their own names. Should a subscriber wish to make a complaint 
against an operator and ask for her name, she replies: “I have 
no name, but my number is so and so.” Every precaution is 
exercised to prevent a subscriber from learning the name of any 
particular operator. 

Once a month a record is made of the number of calls received 
in a day, when an average is ascertained for each operator per 
hour, and should it be found that some of them have an excess 
of calls the circuits are re-distributed to make the work as uni- 
form as possible. The calls usually number about Io per day 
for each subscriber, in which case, 3,200 subscribers, the number 
on the main board, the average number of calls answered per 
hour per operator would be 93 and the maximum 181. 

A monitor operator is employed who is stationed at a separate 
board, which can be connected with any panel of the main 
switchboard. It is the duty of this monitor to record the work 
done by any particular operator. The record shows the time of 
the call in hours, minutes and seconds, the time the operator 
answers, the time when connection is secured, and when the 
circuit is rung off. By studying this record the managing oper- 
ator is able to judge whether the girls are prompt in answering 
calls, or if they are indulging in irrelevant conversation with a 
subscriber. 

Visitors are admitted to the operating room on a pass from 
the superintendent or other official, but in no case are they 
allowed to communicate with the employés, nor are the em- 
ployés allowed to receive notes or mail matter at the exchange. 
In very urgent cases, when a message comes from the operator’s 
home, the chief operator may allow her to receive it. 

Each operating floor is provided with a comfortable dressing 
room for use by the employés, with toilet facilities, and there 
is a room set apart as a lunch room with tables, where the girls 
can meet and partake of their lunches. No provisions are pro- 
vided by the company, but a messenger boy is employed who 
comes in just before the noon hour and takes such orders for 
lunches as may be given him, which are filled at a neighboring 
restaurant. The following are extracts from the code of rules, 
copies of which are posted in the dressing room, and will indi- 
cate how rigid and thorough is the matter of discipline. This 
is deemed necessary, not only for the protection of the company 
to secure efficient service, but also to protect the operators from 
officious attention from undesirable parties: 


RULES GOVERNING OPERATORS. 

Operators must report punctually at the hours designated by 
the chief operator. 

Operators must be courteous, under all circumstances, to 
subscribers and to each other. 

Operators must not leave the switchboard without permission. 

Operators are forbidden to sharpen pencils, manicure finger 
nails, to eat or read while at the switchboard. 

Operators, before entering the operating room, must thor- 
oughly brush their clothing and shoes. 

Scarring or marking the switchboard will not be tolerated. 
and operators are cautioned against the habit. 

Operators must enter and leave the operating room with the 
least commotion; every movement of the operator should be 
made so as to avoid as much noise as possible. 

Operators must not notify each other that they are being 
called for over the wire; always inform the chief operator when 
an operator is asked for. 

Operators are forbidden to give their names to the public; 
they must be known by number, never by name. 

Operators must cultivate a low tone of voice. Answering calls 
in a loud voice will not be permitted. 

Operators are forbidden to call out “Hello” or “Well,” when 
answering calls; they must use the words, “What number.” 

Operators must not throw down the cams; they must be 
pushed down. 

Operators must insert and remove the connecting cords by 
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grasping the plug only; they must never push or pull on the 
cord. 

Operators must leave the circuit as soon as the connection is 
fully established; listening to connections on the wire is strictly 
prohibited. 

Operators must be careful not to call in on connections while 
the parties are talking; wait five seconds before calling in. 

Signals must be rung out clearly and distinctly, making a dis- 
tinct pause before repeating the signal. This is imperative. 

An operator’s sole duty is to answer calls and make connec- 
tions as promptly as possible, and operators are forbidden to do 
aught else except by permission of chief operator. 

Operators who fail to report for duty on time will lose the day. 

When operators are unavoidably absent they must report the 
cause to chief operator before eight a. m.; failure to do so will 
be cause for suspension. 

Operators who are off duty must report before one o’clock 
p. m. the day before they expect to return, otherwise their places 
will be filled. 

Operators are forbidden to take messages for each other; all 
messages for operators must go through chief operator. 

Operators must keep posted as to daily orders on bulletin 
board. Ignorance of orders will not be accepted as an excuse. 

Operators will be held responsible for the condition of 
lines, instruments and switchboard under their care; if they are 
not in good condition, report them to chief operator daily if 
necessary. 

Operators are reminded that loud and boisterous conduct is 
not genteel, and they are, therefore, expected to preserve a 
proper decorum in all parts of the building. 

All information to subscribers, etc., must be given from chief 
operator’s desk. Operators must under no consideration give 
information to non-employés. 

Operators will not be allowed to receive mail, visitors or 
packages while on duty. 

No excuse will be accepted for failure to report for duty on 
Sundays or holidays. Violation of this rule is sufficient cause 
for suspension 

Conversations over our wires are inviolable. Operators, there- 
fore, must under no circumstances listen on the wires. To re- 
peat conversations that have been overheard is sufficient cause 
for dismissal. 

Operators when on duty are not allowed to leave the building 
without permission from chief operator or his assistants. 


Practical Features of Telephone Work.—XVII. 


BY A. E. DOBBS. 
THE RECEIVER. 


‘TELEPHONE receivers have not departed greatly from the 

standard Bell type, except that there is quite a difference 
in the quality of the material of which they are made. The best 
quality of steel for example will hold its magnetism for a long 
period of years; while I have run across some which were 
worthless in a few months. 

I know of one manufacturer who uses steel that costs about 
80 cents a pound for his receivers. It is unnecessary to say 
that his receivers are not sold for 50 cents apiece, and he has 
customers who have an idea that first cost isn’t everything, and 
that people who buy instruments of him do not have to replace 
them in a year or so. Good electrical instruments require first- 
class workmanship and first-class materials, which recalls the 
advice of Dr. F. B. Crocker in regard to dynamos that "a 
poorly finished machine is apt to be very inefficient,” or some- 
thing to that effect, possibly because the manufacturer who 
uses first-class material and good workmen, will also spend the 
slight amount necessary to give it a good finish. 

There is a tendency now among many manufacturers to use 
receivers of the bipolar type, and some of the latest put out by 
the Bell company are of this pattern for use in connection with 
their long distance instruments. 

There is also a dispasition among some of them, to make 
the case partly of metal. I do not think this is a good idea for 
the reason that the person using it is liable to shocks during 
a storm and this evil is by no means imaginary, as any ex- 
perienced operator can certify. It is useless to caution people 
against using a telephone during a thunder storm, for an ex- 
change which has been quiet all day may suddenly receive a 
large number of calls upon the approach of a storm, and it is 
precisely in such emergencies as this that the telephone proves 
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its convenience, and with the many protective devices at our 
command, there is no need of shutting down an exchange dur- 
ing a storm, or exposing patrons to disagreeable shocks. An 
exchange should always be ready for business, and every safe- 
guard provided to inspire public confidence. Let, for instance, 
some newspaper publish an account of a person killed, or 
shocked, while using a telephone. Hundreds of people read 
that item and thereafter they cannot be persuaded that a tele- 
phone does not “draw lightning.” 

One company in Cleveland, O., has gone to the other ex- 
treme and constructed a receiver in which even the cord tips 
are covered by the hard rubber case and no metal of any kind 
is outside; the receiver is of the bipolar type; and taken alto- 
gether it is as good as any I have ever seen. 

The present practice is generally, to wind the receivers to a 
resistance of from 75 to 80 ohms, though one or two companies 
wind them as high as 175 ohms, which gives them a very pow- 
erful action, but they have to use a very heavy diaphragm, so 
that I really cannot see what is gained by it. Besides, as the 
receiver is connected in series with the line, it seems to me 
that the extra number of turns and greatly increased resistance 
and self-induction are a detriment, but it may be that the extra 
power thus gained will more than offset this feature. 

I wonder if anyone has ever tried a receiver wound to 1,000 
ohms and bridged across the line terminals? 


INSTRUMENT SPECIFICATIONS. 
I.—WIRING. 


The wiring to be as much as possible in plain sight, and all 
of it readily accessible, and the wiring of the generator box 
and transmitter should be so arranged, that they can be readily 
taken apart for inspection and repairs. 

Contacts between different parts of the instrument, as be- 
tween the transmitter and magneto box, must be made through 
binding posts with machine threads and screws so that they 
can be readily disconnected; and contacts made under wood 
screws and washers, will not be approved unless such contacts 
are never likely to be disturbed and in addition are soldered. 

No wires to go on the back of the backboard except the two 
leading from the battery to the switch and induction coil. 

Induction coils and other parts must be so placed as to be 
readily accessible for inspection and repairs. 

The induction coil must not be placed in the base of the 
transmitter arm or so placed that the entire transmitter would 
have to be disconnected in order to get at it, as these coils fre- 
quently get out of order. . 

Wiring contacts in the bell box and transmitter should be 
soldered as far as practicable, especially those in contact with 
the binding screws, leaving the connecting wires only to be 
brought under the screw. 

No wires in the box to be coiled or ‘‘pig-tailed,” except those 
connecting wires which are liable to be disconnected for tests, 
etc. 

II.—MISCELLANEOUS.: 


The switch must have firm rubbing contacts, and preference 
will be given to those having platinum at such contacts. 

The ringing coils should have a resistance of 250 ohms and 
must be so connected to the switch as to be entirely cut out, 
or short circuited, when the hook is up. 

The generator—for ordinary exchange instruments—should 
ring clearly through a non-inductive resistance of 10,000 ohms, 
and the armature should preferably be “built up” of laminated 
plates. 

III.—TRANSMITTERS. 


Transmitters should be of the Hunning type and constructed 
as follows: 

The disk to have a free swinging surface of at least 3 inches. 

The resistance to be as nearly as possible from 15 to 18 ohms. 
Where granulated carbon presses against the disc, the area of 
contact not to exceed a square or circular space of 34-inch in 
diameter. This also applies to transmitters of the “ball” type. 

Any screws used to hold the carbon block to the arm should 
be insulated from the granules, unless specially intended to 
transmit part of the current; but it is better to have the cur- 
rent pass from the disk through the granules and to the plate 
directly, without going through any other conductor than the 
carbon, and an exposed screw in the base of the carbon block 
has a tendency to make the transmitter uncertain in its action. 

The carbon disc should be electroplated on the front side 
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and contact with the battery made by means of a fine wire sol- 
dered thereto. 

The induction coil to be four inches in length, and the iron 
core to consist of a bundle of fine, soft iron wires, laid longi- 
tudinally, not to exceed five inches in diameter, the iron wires 
not to be larger than 22 B. & S. in size. 

The primary coil to be wound to a resistance of 1.5 ohms, 
and the secondary to 225 ohms, the winding to be as nearly 
uniform as possible, the difference between any two coils not to 
exceed 4 per cent. 

(The requirements as to the secondary winding may be varied 
according to circumstances, but whatever winding is decided 
upon, make all the others conform to it). 

There should also be a spring washer in the hinge of the arm, 
to insure a reliable battery contact at this point. (The author 
has traced a great deal of trouble in the battery circuit to this 
hinge). 

To get good results the battery used with this transmitter 
should deliver .2 of an ampere through the transmitter, switch 
and coil. 


Overhead and Underground Telephone Work, 
Stockholm, Sweden. 


OE of the most interesting telephone cities in Europe, atleast 

one to which a large amount of attention has been drawn, 
because of the alleged cheapness of the rates, is Stockholm. 
We have from time to time referred to the work in that city. 


and one of our articles illustrated and described the terrible — 


damage done by a wind and snowstorm which broke down the 
huge roof structures for carrying wires and also leveled the su- 
burban pole lines for miles. The result was a serious and pro- 
longed interruption of service, and the determination of the tele- 
phone company to imitate American telephone companies by 
putting its wires underground. The work is now being pro- 
ceeded with, and we illustrate one of the large concrete subways 
now being laid. These subways are made in sections of various 
sizes and number of ducts, from main lines with 60 and 76 ducts, 
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REPAIRING OVERHEAD TELEPHONE LINES, 
SWEDEN. 


STOCKHOLM, 


down to branches and minor lines with tubes of only 7 ducts. 
By way of contrast we show the Stockhold method of inspect- 
ing and repairing overhead telephone lines, involving the use of 
a traveling car which crosses the lines over the roof tops and 
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streets and thus enables close inspection to be made of all the 
conductors. The expense involved in laying the underground 
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LAYING TELEPHONE SUBWAYS, STOCKHOLM, SWEDEN. 


subways is very heavy, and naturally adds greatly to the fixed 
charges in the operation of the telephone system. 
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The New Veeder Cyclometer Factory, Hartford, 
Conn., Electrically Operated. 


WE illustrate herewith a novel and interesting machine shop 

designed and built by the Berlin Iron Bridge Company, 
of East Berlin, Conn., for the Veeder Manufacturing Company, 
of Hartford, Conn., who are noted for the excellence of the 
Veeder cyclometer, which is one of the best instruments made 
for recording distances traversed by bicycles. The mechanism 
of these cyclometers is very fine, and in the different processes 
of manufacture it requires the best of light in carrying on the 
various operations. The business of the Veeder Manufacturing 
Company being largely on the increase, they decided to build an 
entirely new plant, and the illustrations herewith show their new 
machine shop, both externally and internally. 

The first illustration shows the exterior of the building, which 
is of a somewhat novel construction. The supporting frame- 
work is entirely of steel, the greater portion of the construction 
being steel and glass. It is three stories in height, the exterior 
presenting a very ornamental appearance from the unique char- 
acter of the construction. It is 30 feet in width, 110 feet in 
length, the three floors giving nearly 10,000 square feet of floor 
surface, every inch of which, owing to the well-diffused light in 
the interior of the building, can be occupied for manufacturing 
purposes. 

The interior is heated by hot air forced into the interior of the 
building from an adjoining boiler room by means of ducts lo- 
cated and made a part of the supporting columns of the build- 
ing. This peculiar feature of the building was designed by C. H. 
Veeder, the president of the company, and adopted by the Ber- 
lin Iron Bridge Company in their design. Particular notice is 
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called to the sides of the building, which are made almost en- 
tirely of glass, but arranged in sections so that they can be easily 
opened and closed, thus securing plenty of fresh air. A great 
many people have an idea if the sides of a building are made of 
glass that the interior in warm weather will be insufferably hot, 
the same as a greenhouse. The facts of the case are exactly 
opposite. Owing to the superior ventilation secured by means 
of every other panel of glass swinging on a centre pivot per- 
fect ventilation may be secured, and thus instead of being ex- 


i E A teat bee tins, 


D ts 
ae | r 
tèt f 


FIG. 1. 


ceedingly hot in warm weather it is extraordinarily cool, and 
pure, clean air from the outside is furnished for the workmen. 
Fig. 2 shows the interior of the upper floor of the building. 
This floor is entirely clear of columns, the roof trusses being oi 
sufficient capacity to support not only the roof loads, but also 
to carry shafting, pulleys, hangers, etc. Particular attention is 
again called to the lighting of the interior of this portion of 
the building. A large amount of glass admits and diffuses the 
light so thoroughly in and through the interior of the building 
that the very fine work of the Veeder cyclometers can be car- 
ried on in the centre of the building as well as on the outside. 
The building is a credit to the designers—the Berlin Iron 
Bridge Company—to whom we are indebted for the illustration. 
The current both for power and lighting is obtained from the 
local Electric Light and Power Company at the pressure of 220 
volts, two-phase. The 110-volt lamps are distributed by the 
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ordinary three-wire system, the numbers on each phase being 
about equal. 

Power is furnished from General Electric two-phase induc- 
tion motors. A 5 h. p. specially wound motor is used to run the 
elevator, the motor being directly belted to the hoisting mech- 
anism and reversed by a special switch. In order to avoid ex- 
cessive currents in the armature winding when starting, the end 
connections in the armature winding are made of high resist- 
` ance metal. Some trouble was found at first on account of the 
excessive momentum of the armature, but a flange pulley was 
placed,on the armature shaft and the belt allowed to run suf- 
ficiently loose that the belt can slip on the armature pulley when 
the hoisting mechanism is stopped quickly. This arrangement 
has been in use several months and gives no trouble. 


= 


THE ELECTRICAL ENGINEER. 33 


Correspondence Instruction. 


[T is exceedingly gratifying to note the success which has at- 

tended the conscientious efforts of The Electrical Engineer 
Institute of Correspondence Instruction in its attempt to fur- 
nish to the profession of electrical engineering absolutely relia- 
ble and trustworthy instruction. 

Since the organization of this Institute in the early part of the 
present year, every State and Territory of our country, as well as 
many foreign countries, has furnished its quota of students, who 
have hailed with many a kind word of appreciation, the advent 
of the system which is rapidly proving to be almost ideal in its 
treatment of engineering subjects, and particularly those involv- 
ing the manifold applications of electricity. 

No doubt much of this success must be attributed to the 
standard set by the Institute which, we feel safe in saying, can- 
not be surpassed, since such eminent authorities as Professor 
Francis B. Crocker, of Columbia University; Charles F. Scott, 
the Chief Electrician of the Westinghouse Electric and Manu- 


” facturing Company; Elmer G. Willyoung, the well known elec- 


trical instrument expert; William Maver, Jr., the celebrated 
authority on telegraphy; Thorburn Reid, the well known de- 
signer of electrical machinery, and many others are included 
among those who have prepared papers for the courses of the 
Institute. 

The student is thus assured of a course of instruction, the like 
of which even some of the universities of the country would 
find it impossible to supply him with. This fact has found keen 
realization in the electrical engineering profession, and is exem- 
plified on the rolls of the Institute in a manner strikingly charac- 
teristic of the ambition and ardor existing among those engaged 
in the profession and trade. Many a man whose attainments 
stand unquestioned in the profession has found it advantageous 
to enroll as a student, thus enabling him to refresh his mind on 
subjects long forgotten, as well as to bring himself fully up to 
date in the latest developments and practical applications of his 
profession. 

Students and others who have investigated the methods of the 
Institute and examined its series of instruction papers have ex- 


i pressed their complete satisfaction with its methods and its 


work. The Institute has in this manner gained a large circle 9i 
friends almost immediately, and this circle seems to be ever 


. widening. Many manufacturers of electrical apparatus have rec- 


ognized the value of these courses of instruction to their em- 


‘ ployés and have consequently afforded the Institute every facil- 


ity in their power so that its representatives might present to 
their employés the methods of the Institute. As a consequence 
students have been enrolled in most of these manufacturing es- 
tablishments, and the list is growing daily. 

It is most gratifying to note, however, that not alone is the 


. workman and apprentice enrolling, but the employer himself, 


as well as his immediate subordinates, appreciate the oppor- 
tunity offered them and in many establishments therefore the 
several departments of office, storeroom, machine shop and 
power house have contributed students to the rolls of the In- 
stitute. 

We have no hesitation in prophesying for The Electrical 
Engineer Institute of Correspondence Instruction a continued 
and growing usefulness, and can assure all prospective students 
that should they intrust their electrical education to the Insti- 
tute their needs will be carefully studied and their interests zeal- 
ously guarded. 

In connection with the work of the Institute, mention should 
not be omitted of the beautiful, artistic and interesting book of 
information, entitled “Can I Become an Electrical Engineer,” 
which is sent free upon request, and which contains one of 
the most complete and perfect portrait collections of the promi- 
nent scientists and engineers who have succeeded in making 
the profession of electrical engineering what it is to-day. We 
cannot too strongly urge anyone at all interested in electricity 
to apply for this beautiful book at the home offices of the Insti- 
tue, 120 Liberty street, New York. 
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Sault Ste. Marie as an Electrical Centre. 


ig has long since been demonstrated that the wealth of modern 

nations consists largely in the facility and low cost of gen- 
erating power; in other words, given equal skill and enterprise 
that nation must have the advantage which is so conditioned 
that the cost of generating power is lower than that of its com- 
petitors. When to this great advantage is added an abundance 
of the natural resources the final winners in the race of com- 
merce can be readily picked out. It was therefore an object les- 
son of the most pronounced kind that was enjoyed by those who 
participated in the recent floating meeting of the Northwestern 
Electrical Association on the Great Lakes. Everywhere they 
were brought face to face with the possibilities, indeed the 
probabilities, that this region is destined to enormous commer- 
cial and manufacturing expansion, first owing to the contiguity 
of raw natural products, and again to the proximity of sources 
of power to convert these products into marketable shape—the 
combination of resources as well as the power available being 
of a magnitude undoubtedly without parallel on the face of the 
globe. It is as yet too early to predict just where will be lo- 
cated the centre of commerce on the lakes. It goes without say- 
ing that the great metropolis of the future will grow up in close 
proximity to one of the great waterfalls or rapids. Niagara Falls 
has made a good start; Duluth and West Superior, located at 
the head of Lake Superior, will some day make available the 
power of the St. Louis River; Massena, N. Y., on the St. Law- 
rence, will also be at work electrically on a large scale within 
a comparatively short time. All these locations have claims to 
pre-eminence, but it is the claims of another of these favored 
localities that we deem it appropriate to dwell on more par- 
ticularly here, and that is Sault Ste. Marie. It is here that Lake 
Superior, the greatest of the chain of lakes, overflows into its 
neighbor, Lake Michigan, and though the fall is only twenty 
feet, yet the enormous volume of the overflow makes available 
hundreds of thousands of horse power. 

What the future has in store for this locality was most lucidly 
and entertainingly brought out in the address delivered by Mr. 
F. H. Clergue, of Ste. Marie, who justified the citing of himself 
as an authority by stating that every prediction he had thus far 
made regarding the Sault has been realized. The power avail- 
able at this place being granted, it remained for Mr. Clergue 
only to show in what manner it is to be utilized, and in this he 
certainly succeeded in marshalling an array of facts which it 
would be difficult to controvert. To begin with, it was pointed 
out that the Sault Ste. Marie locks constituted the threshold to 
the most important storehouse of national wealth on the face of 
the globe. The wheat area tributary to Lake Superior, includ- 
ing that in British Columbia, exceeds all of the wheat area in 
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the world beside, while at the same time the quality of the 
wheat grown is unsurpassed. Every ounce of that wheat, ac- 
cording to Mr. Clergue, must come through the Sault Canal. 
But instead of passing by it in the ships’ holds it would soon be 
ground into flour at that point, for nowhere else was power to 
be had at less cost. He predicted, in fact, that within five years 
from now the amount of wheat ground at the Sault would reach 
25,000 barrels of flour per day. 

Turning to the products of the forest, Mr. Clergue pointed to 
the still unbroken wilderness, the outskirts of which were visible 
from the Sault, and which stretches northward for a thousand 
miles to Hudson’s Bay, a wilderness of virgin forests containing 
all sorts of valuable woods, some of which have become almost 
if not quite exhausted on this side of the border. All this would 
come to the Sault to be sawed into lumber, or converted into 
wood pulp, the4atter industry having already secured a splendid 
foothold. 

But what will perhaps be of special interest to the electrical 
fraternity are Mr. Clergue’s statements as to the direct applica- 
tions of the current to the reduction of metals from their ores, 
to the production of calcium carbide, and to electrolytic pur- 
poses. The most strikingly suggestive of the facts brought out 
is that 20,000 h. p. of electrical energy is to be installed at once 
to operate electrical furnaces for the production of nickel steel, 
the entire product having been contracted for by the great Ger- 
man gun and armor making firm of Friedrich Krupp & Co., of 
Essen. The nickel ore is obtained in Canada at a distance of 
about 150 miles from the Sault, while the iron in unparalleled 
purity and abundance is within a distance of 200 miles. The 
proximity of the ore supply to the source of power and the im- 
proved methods adopted for obtaining the alloy have made it 
possible to sell it at a large profit at the current market prices. 
As to carbide, the existing works of the Union Carbide Co., at 
the Sault, will be but a bagatelle compared with those to be 
created in the near future. We note the giving out this week 
of an order for twenty 500 h. p. Walker generators to supply 
the new carbide works to be erected on the American side. 

But these are not all of the direct applications of the Sault 
power to the extraction of wealth from its neighboring localities 
and their product. We are told indeed that negotiations are now 
in progress according to which the copper from the Calumet 
and Hecla mines will be subjected to electrolytic treatment for 
the extraction of the silver contained in them, 10,000 h. p. of 
electrical generators being about to be installed for that purpose 
alone. 

If to the facts above enumerated it be added that an iron ship 
can be built on Lake Superior cheaper than one of wood at 
Bath, Me., the impetus which this industry will receive in the 
region under discussion must be apparent. Taking into account 
only the actual facts and contracts entered into for immediate 
power utilization at the Sault, that alone would suffice to make 
the future of any community one of stability. One is forced to 
the conviction, indeed, that Mr. Clergue, enthusiastic advocate 
though he be, is not over sanguine and that his prophecies stand 
an excellent chance of being realized. Certain it is that Sault 
Ste. Marie is fortunate in having among its workers one 
so confident of success and withal one so competent as an or- 
ganizer. 


Signs of the Trolley Times. 


TBE extreme degree of the change from the original opposi- 
tion to trolley roads is shown in a remarkable manner by 
the proceedings of a recent large political convention in Ver- 
mont, when a resolution was passed inviting the State legislative 
members to vote “for all bills that tend to establish new electric 
railroads leading to the now more inaccessible localities so rich 
in agricultural products, lumber and minerals, passing through 
scenery unsurpassed in this State, which we believe will tend to 
the building up and increasing of the material prosperity of the 
country.” This is the right way to regard the new agency, and 
we could only wish that every political convention were as intell- 
igent and liberal in its attitude toward new enterprises and the 
corporations pushing such necessary schemes forward. We doubt 
if a single instance can be pointed to in which the rural trolley 
has been other than a distinct boon and benefit anywhere in the 
United States. 
The application of the trolley to these rural and back regions 
has, in truth, become one of the great social and technical ques- 
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tions. We are interested to note that at the recent meeting of 
the Canadian Electrical Association serious attention was drawn 
to a plan for the standardization of farm wagons in such a way 
that they could be taken aboard bodily by trolley trucks and 
thus hauled to and from market. At first blush, this looks like 
a rather wild project, but we confess we can see no good reason 
why some such plan should not be carried out in every rural 
region now tapped by a trolley service. The lessening of the 
cost for haulage and of loss from spoilage of produce would be 
enormous; the trolley would open up new country and a new 
source of income; the rates would be so low as to encourage 
the development of new lines of cultivation, and the ties between 
town and country would be closer knit than ever. These things 
will come, and must come soon, with electricity as the prime 
factor in their coming. 


Progress in Electro-Metallurgy. 


THE rate of development in the field of electro-metallurgy is 

not fully appreciated by the public, and Mr. Andreoli has 
done well to summarize it recently in a review of the work done 
during the past year. Much of the survey is, of course, familiar, 
but there are many features of novel or special interest. The 
electro-metallurgy of lead finds its champion in Dr. Tommasi, 
who has succeeded admirably in the desilverizing of lead, a pro- 
cess which can be advantageously applied to the treatment of 
poor lead ores. We all know of the enormous development of 
the electrolytic refining of copper in the United States, which 
has no parallel in the world; and the refining of metal by a sim- 
ilar process at the expense of only one electrical horse power per 
hour for the refinement of one pound of metal. One of the 
greatest steps forward in the electrolytic production of chlorine 
and caustic soda has been made by the Castner-Kellner Alkali 
Company, who are erecting large works both in this country and 
England, and the Parent Electrolytic Company, which owns the 
new Hargreaves-Bird process, and is starting an important in- 
stallation for the manufacture of bleaching powder and chlorates. 
Of the Haycraft process of gold reduction only good reports 
have reached us, while by means of the Cassel process, gold has 
b-en successfully extracted from telluride ores. The enormous 
production of aluminum during the past year has been un- 
precedented and is largely due to improvements and cheapening 
of the methods employed for its production. Still fresh in our 
minds is the remarkable success achieved by Mr. Cowper-Coles in 
the electro-deposition of zinc on a commercial scale and his 
method for making parabolic mirrors. A distinct advance has 
been made in electro-metallurgy by the employment of electro- 
lytic precipitation. This process is governed by an entirely dif- 
ferent set of laws from those governing the electro-deposition of 
metals, and it has already been successfully employed in the pre- 
cipitation of gold, according to Mr. Andreoli, in the Engineering 
and Mining Journal. 

So much for the past. A glimpse into the future reveals 
great. possibilities for the employment of both the alternating and 
high tension currents for electro-chemical purposes. Sir William 
Crookes has already employed alternating currents for the treat- 
ment of auriferous ores, others have followed in new directions 
and already numerous experiments are being made to test the 
availability of high tension currents for electro-deposition. 


Brayton—Wait. 


Mr. William S. Brayton, of the New York office of the Gen- 
eral Electric Company was married May 3 last to Miss Alice 


Wait, of Ithaca. Mr. Brayton is a graduate of Cornell, and 
passed through the works at Schenectady before assuming his 
duties at the New York office. He is a favorite among all his 
associates, who testified their appreciation by presenting him 
with a handsome souvenir of their esteem. We offer our con- 
gratulations to the happy couple. 
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American Institute of Electrical Engineers. 

At the meeting of the Executive Committee, June 24, Mr. 
C. O. Mailloux was elected a vice-president of the Institute to 
fill the vacancy caused by the recent election of Dr. A. E. Ken- 
nelly to the presidency. Mr. Robert N. Baylis was also ap- 
pointed a member of the Board of Examiners, succeeding the 
late Dr. Chas. E. Emery. 

The following associate members were elected: Walter Cum- 
mings Allen, Inspector of Electric Lighting, Government of 
District of Columbia, District Building, Washington, D. C.; 
Albert H. Armstrong, Electrical Engineer, General Electric 
Co., Schenectady, N. Y.; Geo. A. Damon, with B. J. Arnold, 
Electrical Engineer, 1541 Marquette Building, Chicago, IIL; 
Frank H. Dexter, student Cornell University, residence, 51 Hue- 
stis street, Ithaca, N. Y.; P. M. Downing, Supt. Electrical Dept. 
Blue Lakes Water Co., Blue Lakes City via Jackson, Cal.; 
Joseph Lyons, Patent Solicitor, with Gustav Bissing, 908 G. 
street, Washington, D. C. 

The following associate members were transferred to mem- 
bership: Alfred A. Thresher, Electrical Engineer and Pro- 
prietor, Thresher Electric Co., Dayton, O.; William B. Jack- 
son, New York and Staten Island Electric Co., West New 
Brighton, N. Y.; Paul M. Lincoln, Electrical Superintendent 
Cataract Construction Co., Niagara Falls, N. Y.; Thorburn 
Reid, Consulting Electrical Engineer, 120 Liberty street, New 
York City; Philip Green Gossler, Electrical Engineer, Royal 
Electric Co., Montreal, P. Q.; Theodore E. Theberath, Pacific 
Coast Engineer, Stanley Electric Co., San Francisco, Cal.; 
Frederick M. Pedersen, Assistant Electrical Engineer, Crocker- 
Wheeler Electric Co., New York City; Will K. Dunlap, Elec- 
a Engineer, Westinghouse E. and M. Co., Niagara Falls, 


Eighth Annual Meeting, Canadian Electrical 
Association. 


A very successful meeting has just been concluded at the 
Windsor Hotel, Montreal, by the Canadian Electrical Associa- 
tion, being the eighth annual convention of that body. The 
meeting was conducted by President Yule, of Guelph, Ont., who 
delivered an excellent inaugural address. Papers were read by 
Mr. A. A. Wright on “How to Overcome Some of the Difficul- 
ties Encountered by Central Station Men;” L. W. D. Magie 
on “The Electrical Utilization of Water Power;” W. T. Bonner 
on “Goods Trafic on Suburban Trolley Roads.” Visits were 
paid to the Lachine Hydraulic Works, the Bell telephone ex- 
change, the Montreal street railway system, etc. The conven- 
tion closed with a banquet at the Windsor, when speeches were 
made by members and guests, about 150 being present. 


New York Electrical Society. 


The following members of the New York Electrical Society 
who have changed their residence are requested to send their 
new address to the secretary, No. 120 Liberty street, New York 
City: B. F. Sherman, R. S. Dobbie, D. D. Book, H. Van 
Sands, Fred Reed, C. W. Raymond, W. F. Collins, C. E. Hart, 
J. Egan, G. C. Webb, D. H. Washburn, J. C. Harris, W. 
Schwein, A. S. Miskin, J. W. McLogan, Meno Fedden, W. A. 
Giles, Thomas Bennett, T. A. Fowler, S. J. Harris, C. E. Chin- 
nock, R. Crawford, A. C. Greenberg, B. F. Card, A. B. Ben- 
nett, N. Hall, J. D. Underhill, J. A. Cabot, W. E. Lamb, E. 
Denning, R. A. Mitchell, R. Leichman, H. A. Dingle, C. Her- 
man, Leo. Bock, Jr., H. F. Salamons, A. G. Holcombe, L. J. 
O’Reilly, A. V. Waldron, Harry Cette, C. A. Thompson, E. E.. 
Stark, J. T. Palmer, T. F. Grover, J. C. Henry, J. W. Doyle, 
R. Varley, C. H. Wright, C. C. Gartland, Juhn Deane, Jr., 
F. E. Dolbier, C. A. G. Groenbeck, James Stewart, C. F. Green, 
M. W. Grovesteen, G. Arnold, J. S. Cobb, D. H. Starralt, E. 
Voelckel, G. R. Shepard, W. L. Tamblyn, A. Stamm, C. J. 
Bickley, H. B. Niles, J. McMahon, E. S. Reid, J. H. Long- 
street, M. B. Meddler, C. P. Gott, A. C. Barrett, A. W. Steiger, 
E. C. Miller, A. McKinnon. p 
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Alternating Current Transformers—From the 
Station Manager’s Viewpoint.’ —I. 


BY W. F. WHITE. 

[5 the early days of alternating central station development, 

many a sale of alternating central station equipment was 
lost to direct current competitors by the facts, figures and 
fancies which the salesmen of direct current apparatus were 
able to advance concerning the wastefulness of energy, the ex- 
pense of maintenance, and the danger to life which purchasers 
must accept as inseparably wedded to any transformer system. 

Notwithstanding that the danger to life was unfortunately 
made much of, and the facts grossly misrepresented, still the 
correctness of many of these arguments, in the light of present 
knowledge, stands up remarkably well under the scrutiny of 
qualitative analysis. And it is even more remarkable, in view 
of the natural tendency to exaggerate, induced by zeal to make 
sales, how little, if any, were the facts as to these evils over- 
drawn or magnified. Quantitative analysis, in fact, proves that 
most figures then given to show the amount of transformer 
“leakages” were understated. On the part of salesmen this 
was undoubtedly more a mistake of the head than of the heart, 
for while some few of them knew the results of some isolated 
tests of some particular size of one type or manufacture of 
transformer, no one, whether salesman, engineer and designer, 
or manufacturer, had any knowledge or conception of the cumu- 
lative effect of transformer losses on the station output. Such 
little knowledge as had then been acquired related more to the 
transformer efficiency under certain percentages of rated load, 
than to all day efficiency, or the twenty-four hour ratio of en- 
ergy output to energy absorbed under average conditions. 

Little, if anything, was known of transformer core losses, 
and the effect of power factor on station and line capacities had 
not had consideration. As long ago as 1892 the writer, in mak- 
ing a careful examination into the operations of one of the then 
largest alternating stations in this country, made the discovery 
that with a net meter rate to consumers of about twenty (20) 
cents per 1,000 watt hours, the income per k. w. hour output at 
the switchboard was only about six cents, showing an average 
loss from station switchboard to consumer’s meter of about 
seventy per cent. 

Current was supplied in accordance with the then existing uni- 
versal practice, through one or more transformers for each cus- 
tomer. In two or three cases, for large installations, as many 
as eighteen or twenty transformers were erected for a single 
customer, no transformer of more than 75 lights capacity being 
used, the transformer primaries being connected in multiple, but 
the secondaries feeding entirely distinct and separate circuits. 

Of each 1,000 watt hours output at the switchboard, it was 
estimated that approximately 300 watt-hours were delivered 
through the customers’ secondary meters, 600 watt-hours were 
accounted for by transformer core losses, leaving 100 watt- 
hours to be accounted for by transmission and other losses. 

A statement of these conclusions to a well known manufac- 
turer who had supplied the wattmeters and many of the trans- 
formers, elicited the opinion that either the primary meters 
registered too fast or the secondary meters too slow. 

A meter expert from the factory accordingly spent several 
weeks in testing all primary and secondary meters, found them 
correct and proved that the apparent discrepancy was not due 
to the meter end of the plant equipment. With the writer's 
recommendation that a three-wire secondary network he 
erected, using 100-volt lamps, and fed through large trans- 
formers at frequent centres of distribution, the matter was 
dropped; but there is no doubt that the proportion of the out- 
put attributed to transformer losses was approximately correct. 

Since that time it has been the writer’s good fortune to be in 
touch with a considerable number of alternating plants, giving 
him knowledge of their operating results, and he does not hesi- 
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tate to assert that very few plants exist giving continuous ser- 
vice, using separate transformers for individual customers, and 
charging from twelve cents to twenty cents per 1,000 watt hours, 
secondary meter measurement, whose income per k. w. hour out- 
put at the switchboard exceeds from four cents to seven cents. 
In other words, the ordinary transmission, transforming and dis- 
tribution losses are commonly as much as 200 per cent. of the 
customers’ demands, as shown by the customers’ meters. This 
does not mean operating expenses three times as great as if all 
these losses were eliminated, but it does mean that large ex- 
penditures are made for fuel and feed water for the keeping 
warm of numerous transformers operating about twenty hours 
per day with open secondaries. And great numbers of small 
transformers also mean great variations of secondary voltage, 
large bills for lamp renewals, unsatisfactory service, and a re- 
duced number of lamps which can be served at any instant from 
a given generator capacity. To show the benefits to be derived 
by using a secondary network, fed by large transformers work- 
ing in multiple, but located one at each feeding point or local 
centre of distribution, as compared with the use of small trans- 
formers, one or more to a customer, the writer presents some re- 
sults accomplished by an existing plant in remode:ng its trans- 
former system in accordance with these ideas. 

Jan. 1, 1895, this plant was serving 16,702 incandescent lamps 
(16 c. p. equivalent) through 547 transformers of 22,190 lamps 
rated capacity, each transformer averaging 40.6 lamps capacity 
and serving 30.6 lamps. The transformer load, with open 
secondaries, was, as near as could be determined, about 80 am- 
peres, at 1,000 volts. In view of the fact that the maximum 
load never exceeded fifty per cent. of the lamps’ capacity con- 
nected, it was evident that a very considerable reduction could 
be made both in the number of transformers connected and in 
their aggregate capacity, by the use of a secondary network. 
The theoretical limit was to reduce the transformer capacity to 
equal the maximum load, which would lower the capacity con- 
nected from 22,190 lamps to about 8,000 lamps, a reduction of 
about 64 per cent. This limit was evidently impossible of at- 
tainment, because of the large number of isolated installations, 
especially in the residence districts, requiring individual trans- 
formers which of necessity must generally be of capacity equal 
to several times the average load. A system of three-wire 
secondary networks was laid out, and estimates made showing 
a possible reduction of almost 80 per cent. in the number, and 
of about 50 per cent. in the lamps’ capacity of transformers 
connected. A large number of tests of coré losses of all sizes 
of transformers in service was then made, for estimating the 
total core losses for the plant and for comparisons with the 
estimated core losses of the large transformers to be erected in 
replacing the old. 

An illustration of one or two of these comparisons may be of 
interest. One installation of approximately 700 lamps was fed 
through a large bank of small transformers having an aggregate 
core loss of 4,440 watts, which could be replaced by two trans- 
formers having a combined estimated core loss of 310 watts. 
On the basis of the number of watt hours per pound of coal then 
being produced by the plant, not taking into account any line 
losses, this example shows the following results: 


Tons 

coal. 

4,440 watts—38,804,400 watthours per year require........ 190.6 
310 watts— 2,715,600 watthours per year require........ 8.4 
Annual saving, 36,178,800 watt-hours per year require......182.2 


The annual income from this installation was about $2,100.00, 
at 12 cents per 1,000 watt-hours. With a secondary output of 
about 17,800,000 watt hours, and transformer core Iosses of about 
36,894,400 watt hours, the income per k. w. hour output at the 
switchboard for this installation was very evidently less than 
0.04, and the core losses were more than double the total second- 
ary output. 


CHILI. A company has been formed at Berlin, under the title 
of the Electric Power Company of Santiago de Chili, with a 
capital of 24,000,000 marks, of which Wernher, Beit & Co., of 
Berlin, take 12,000,000 marks, while the balance is taken in equal 
proportion by the Société Génerale d’Electricité. Part of the 
capital will be offered for subscription in England. Extensive 
electrical undertakings in Chili are soon to be started by the 
company. 
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Silver Plating Plant at the Hotel Metropole, 
New York. 


OWIN G to the hard usage to which the silverware in a mod- 

ern hotel is put, and the large number of silver-plated ar- 
ticles in use at such a place, the management of the Hotel Met- 
ropole, at Forty-second street and Broadway, New York, saw 
fit some time ago to install their own silver-plating plant to 
renovate all articles from which the silver had been worn off. 
The plant, which has been in operation for some time, has fully 
justified the first cost of the outfit, and has shown the economy 
and feasibility of this novel scheme. The United Electric L. & P. 
Company, which supplies current to the hotel, leads its high po- 
tential circuit into the sub-cellar, where it is transformed to 220 
volts by means of two 1,000-light converters. In close prox- 
imity to this place the hotel management has installed the silver- 
plating plant, which consists of the following apparatus: A 2h. p. 
200-volt 2-phase Tesla motor running at 1,800 revolutions per 
minute, belted by means of a countershaft to a buffer running 
at 3,000 revolutions per minute, and a plating dynamo delivering 
75 amperes at a pressure of 5 volts; the necessary fuses, an over- 
load circuit breaker and the conductors, which in this case are 
hollow copper tubes, leading to the various vats. There are in 
all four of these vats, each holding 25 gallons of liquid. They are 
the nickel, copper, silver and striking solutions, the use of which 
will be explained later. The writer witnessed the plating of an 
old soup ladle which had been discarded some time ago on ac- 
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credit is due for this novel installation, states that the manage- 
ment has effected a considerable saving in silver-plating ex- 
penses since this plant has been installed. Mr. Max Wahl is 
chief engineer of the hotel and Mr. D. Valintini, an experienced 
silver-plater, is employed as operator. There is obviously an 
illimitable field for the extension of such work. 


Prof. Andrew Jamieson’s Suggestions Regarding 
the Conventional Electrical Diagrams. 


IN our issue of February 24, 1898, we published in the form 
of a double data sheet the conventional electrical diagrams 
embodied in the report of a special committee of the Chicago 
Electrical Association. These diagrams, which were submitted 
for the consideration of electrical engineers in this country and 
abroad, have met with considerable favor and will no doubt 
bring about finally the much desired uniformity of electrical 
diagrams. We are, therefore, pleased to note the suggestions 
offered by the eminent English authority, Prof. Andrew Jamie- 
son, which we publish below together with an abstract of a 
letter to the London Electrical Review, accompanying the dia- 
grams. After complimenting the Chicago Electrical Associa- 
tion on their energy and ability in going one step further than 
any other similar association has ever done, Professor Jamieson 
continues as follows: 
In the first place, their figures for series, shunt and com- 
pound wound dynamos or motors, have the objections of rep- 
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CONVENTIONAL ELECTRICAL DIAGRAMS. 


count of its utter uselessness as a piece of ornamental tableware. 
To better understand the operation of silver-plating this ladle, 
let us follow each step as though we were watching the process. 
At first, the article is buffed until it appears clean and free from 
oxides or dirt. It is then dipped repeatedly in hot triple X lye 
in order to remove all traces of grease, after which it is washed 
off in water. It is then placed in a copper bath where it re- 
ceives a very thin but complete coating of copper. It is now 
taken to the buffer again and given a high polish, stale beer 
being used during this operation, after which it receives a thin 
preliminary coating of silver in the striking solution which pre- 
pares it for its final coating of silver. The duration of each 
process is left entirely to the trained judgment of the operator, 
who can judge the thickness of the deposit by the action of his 
electrolyte and the amount of bubbles given off at the electrodes. 
After the article has been thus plated, it is dried off by being 
placed in sawdust, and is then finally given its exquisite polish 
by means of the buffer. 

The entire operation, which has lasted less than twenty min- 
utes, makes the article as good as new at a very small expense 
of energy. The small plant installed here is said to be of suffi- 
cient size to handle all the plating of four hotels of this size, only 
one or perhaps two operators being required to handle this out- 
put. As the operator at this hotel is not kept busy constantly, 
the guests not eating the silver off with sufficient rapidity, he 
devotes the remainder of his time to the buffing of the silver- 
ware. Mr. J. M. Lux, the treasurer of the hotel, to whom much 


resenting the field coils by zig-zag lines which have hitherto 
been universally adopted to represent non-inductive resistances, 
whereas the field coils of such dynamos are anything but non- 
inductive. Further, in the case of the series and compound 
wound dynamos or motors, their diagrams are unnecessarily 
complicated by drawing the leads from each brush with two 
right angles, whereas in the diagrams usually adopted by elec- 
tricians, and shown in my figures to the left, the leads come 
straight away from the brushes. 

Their figure for a motor generator is greatly simplified, and 
conveys the full meaning desired to be imparted by that which 
I have shown on the left. 

With regard to the storage cell, I think all that is necessary 
to distinguish it from a primary battery are the letters S and 
B respectively, placed underneath the usually accepted sign of 
long thin and short thick parallel lines. 

Granted. that there are cases where it might be necessary to 
distinguish between the hand generators at subscribers’ sta- 
tions and the power generators at a central office, I don’t see 
the slightest necessity of complicating the figure of a con- 
stantly driven magneto by inserting lines to represent the belt 
when a mere arrow on the armature spindle would be sufficient, 
as shown by my figure to the left of theirs. 

With regard to ammeters, voltmeters, wattmeters and polarity 
indicators, or galvanometers, I think you will agree with me 
that those shown on the left are much simpler, neater, and suff- 
ciently distinguished from each other by the letters A, V, W 
and G. 
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In the representations of an inductive resistance and a sole- 
noid, it will be noticed that the iron core is omitted in my sug- 
gestion as shown on the left. Surely, the fact of a wire being 
coiled in a spiral form is sufficient to convey the idea of the 
presence of a certain amount of self-induction? 

With respect to the next diagram, we do not in this country 
speak or write of a connection to the “ground,” but to the 
earth, and what could be more in harmony with the well 
known and long accepted telegraph symbol as shown on the 
left? 

There can be no objection to a number of crosses, as shown, 
to represent arc lamps in series, but for the indication of a 
single lamp I should recommend the diagram on the left. 

My next three diagrams, as representing an incandescent 
lamp, a fuse, and a telegraph key, are also more in conformity 
with practice than the corresponding ones indicated by the 
Chicago Association. 

Finally, we have again to find fault with their use of the well 
known symbol for non-inductive resistances in the represen- 
tation of a transformer. 

Other objections might have been found, but these are suffi- 
cient to show a diversity between American, British and Con- 
tinental practice, and hence the need for coming to an early 
state of uniformity. 


The Fessenden X-Ray Apparatus. 


AN improved and convenient R-ray apparatus, and one which 

has met with considerable favor among medical men 
and in hospitals, has recently been placed on the market by the 
Fessenden Manufacturing Company, 136 South Beatty street, 
Pittsburg, Pa. The machine, which is illustrated below, is de- 
signed for use with any direct current, either that from storage 
batter, primary battery or from a 110, 220 or 500-volt circuit, 
and by the use of a rotary transformer, which the company 
also manufactures, an alternating current can be used. The ap- 
paratus is mounted in portable square cabinets, those for a 6- 
inch spark, as illustrated, being about 18 inches square at the 
base and 3 feet in height, tapering slightly to the top. It is 
provided with a jointed or flexible wooden arm for holding the 
tube and connections, which has a range of about 4 feet, so that 
the tube can be adjusted in any position. The resistance coils 
are contained in a porcelain plate, mounted on one side of the 
cabinet and protected with a perforated brass cover. The in- 
terior mechanism consists of primary and secondary coils. The 
primary coil and core are encased in a hard rubber tube, which 
is about three inches in diameter, which is placed in a vertical 
position at the axis of the cabinet, and extends from the bottom 
to the top. The core is made up of very fine soft iron wire, in- 
sulated by shellac, and about this is the primary winding. The 
secondary coils are wound in three sections in the form of a 
disc or pulley about 12 inches in diameter, with a 3-inch face. 
These coils embrace the vertical tube and are about 2 inches 
apart, and have the appearance of three pulleys on a vertical 
shaft. This arrangement prevents the possibility of the second- 
ary coils becoming overheated, or the insulation breaking down, 
and the manufacturers claim that not one of their coils has 
ever failed from any cause. On the top of the cabinet is a 
small 6-inch square case, which contains a small motor, that is 
placed with its armature directly over the magnet core, and runs 
in oil. This motor consists of a small wheel 4 inches in diam- 
eter, with a I-inch face, which is made of brass; and has iron 
armature pieces set in. It has a 4-section commutator about 
3% of an inch from the face of the wheel on one side; the brush 
consists of a flat metal conductor, which presses against the 
contact segments. As the pulley revolves, being actuated by 
the magnetism of the core, the primary current is broken or 
divided, thus setting up induced currents in the secondary, which 
reach a very high potential, enabling a spark to pass from 6 to 
12 inches in length. Handles are provided, as shown, for regu- 
lating the spark gaps. One of the gaps regulates the volume of 
the current through the tube, another the vacuum of the tube, 
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and the third is a safety gap, to prevent the injuring of the tube 
or machine. The construction of the machine is very simple, 
and it can be operated by a novice from the printed instructions. 
With the machines are provided fluoroscopes and tubes specially 
made after the company’s specifications. In the tube the vacuum 
is regulated automatically. Specially prepared plates for radio- 
graph work are also provided, together with a developing liquid. 
Photographs made with these machines are unusually clear, and 
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only a short exposure is required, depending, of course, upon 
the portion of the body which it is designed to picture, a 4-sec- 
ond exposure being sufficient for photographing the. bones of 
the hand, while for one through the pelvis only four minutes are 
required. 
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Reminiscences and a Glimpse into the Future.’ 
BY PROF. ELISHA' GRAY. 


AF ER thanking the members of the Association for the 
courtesies they had extended to him by inviting him to 
be their guest on the trip and assuring them of the pleasure 
he had derived from it, Professor Gray made the following in- 
teresting remarks: 

When I began my career as a so-called electrician there was 
no science of electrcity. We knew nothing about ohms, am- 
peres or volts, or any of those other peculiar terms which have 
grown up as the science has progressed. We had to do our ex- 
perimenting just about as our mothers used to make cake. You 
know they did not have cook books in those days, and they 
put about enough of this and that and the other together and 
made cake. Sometimes it came out good and sometimes it did 
not. If it failed, they did not know why it failed, and if it was 
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a success they did not exactly know why that was either. That 
is about the way we had to conduct our experiments. We knew 
nothing about the relations of wires to magnets, resistance, etc. 
I remember when the first rheostat came into this country. It 
was a Varley rheostat with a differential galvanometer, and 
Charles H. Summers, of Chicago, electrician of the Western 
Union, had the first one. He used to carry it under his arm, 
and he was a great man. That was the beginning of ohms in 
this country—the beginning of the measurement of resistances. 
I have seen telegraph joints cut out that gave a measured re- 
sistance of 35,000 ohms, and yet they worked through those re- 
sistances in those days, but it did not dare to mist or rain the 
least bit, or the current was gone. We did not know then 
what was the matter with us. 

I did not begin quite so far back as a certain professor of 
physics in my alma mater in its very early days, before the time 
of the telegraph, or at least before it amounted to anything—I 
do not think he had ever heard of it, but he was taking his class 
through a course of “electricity.” It took him an hour one day. 
He showed the experiments of the frictional electrical machine, 
and talked to them about Franklin’s having caught the forked 
lightning from the clouds, tamed it, and made it subservient to 
the will of man. You know how it goes, a regular Fourth of 
July speech, and then he said: “Young men, you were born too 
late to witness the development of this great science, electri- 
city.” I often wonder whether if the good professor is allowed 
to look down from his far-off home and see the progress that 
electricity has been making since his time, he does not often 
think of that little speech he made to the boys over fifty years 
ago on the subject of electricity. I think I should, under the 
same circumstances. 

We had no electric lights in those days, we had no electric 
railroads, we did not do our cooking by electricity, we did not 
ride on the cars by electricity—those things were not thought 
of—we did not talk from town to town by electricity. I will 
quote a little poem as apropos of this subject, entitled the “Dif- 
ference Between the Now and the Then.” 


“In the olden time, along the street, 
A glimmering lantern led the feet, 
When on a midnight stroll; 
But now we catch, when night is night, - 
A piece of lightning from the sky 
And stick it on a pole. 


Time was when one must hold his ear 
Close to the whispering voice to hear, 
Like deaf men, nigh and nigher; 
But now, from town to town he talks, 
And puts his nose into a box, 
And whispers through a wire. 


In other days we took a car 
Drawn by a horse, if going far, 
And felt that we were blest. 
But now the conductor takes the fare 
And sticks a broomstick in the air— 
The lightning does the rest.” 


Gentlemen, as I said before, I congratulate you that you live 
in this age. I congratulate you that you can begin ‘where you 
are beginning in this science of electrcity. We are apt to speak 
of it as just on the threshold or just in its infancy. Well, it is 
a pretty healthy infant; yet who is bold enough to say that it 
is not yet comparatively in its infancy? I do not know what 
the outcome is to be, but I am sure we have not reached the 
end by a long, long way. I expect—no, I do not know that I 
expect to see it—but I think some of you may see it, and if 
you do not, some of your children will, see the time when we 
will have done away with the steam engine, when we will take 
the energy which is stored in the wood and the coal, directly 
as electricity, without having to put it through the steam en- 
gine and the dynamo, for the various uses to which it can be 
put. I say, I think that that time is coming. It may not be 
reached in our lifetime, but it seems to me legitimate that we 
may look forward to that. We will have no use for it. We will 
remember steam very affectionately for what it has been in the 
world, and what if is to us now, but there will be no necessity 
for its use then. 
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MR. H. G. ISSERTEL, E. E., has taken the management of 
the New England office of the Walker Company and will have 
his headquarters at room 313, 53 State street, Boston, Mass., 
where he will be glad to welcome old friends and new orders. 
He is a former New Englander, in the electrical sense, having 
been one of the corps of experts of the old Thomson-Houston 
Company, and having assisted in the construction of such roads 
as the Boston West End, the Lynn & Boston, etc. 


LIEUTENANT WOOD, of the Ball & Wood Engine Com- 
pany, New York City, was prominent in the great fight in which 
Cervera’s fleet was smashed, and as an officer of the saucy yacht 
“Corsair,” now the “Gloucester,” had no small share in the 
glory of “doing up” the two torpedo boat destroyers at the 


same moment. Lieutenant Wood’s name was mentioned in many 
of the newspaper dispatches, and his associate, Mr. C. R. Vin- 
cent, has now had the pleasure of getting a cable message from 
him, via Jamaica, stating the news of the glorious victory and 
saying that he is well and ready for another. 


The Skinner Automatic Engine and Improved 


Lubricating System. 


THe Skinner engine has attracted the attention of en- 
gineers on account of its close governing qualities and 
efficient system of lubrication. The engine, which is shown in 
perspective in Fig. 1 has attached to it a governor, built on 
Shepherd’ s patent, which consists of but three operating parts 
mounted in the wheel, and is probably the only type of governor 
which will respond to sudden change of load without racing, 
in which friction is entirely eliminated. According to reliable 
tests made with this governor, the same speed was maintained 
with steam at 30 pounds and 125 pounds, and the speed was 
changed 30 per cent. by simply adding to or taking from the 
weights, requiring no other adjustment of the governor. The 
manufacturers guarantee this governor to regulate within one- 
half of one per cent. 

The most remarkable feature of this engine, however, is its 
novel system of lubrication, shown in Fig. 2. This system does 
not necessitate the taking away of the oil for filtration, and it is 


FIG. 1—SKINNER AUTOMATIC ENGINE. 


claimed that the attendant need not touch the lubricating ap- 
paratus from one year’s end to the other. 

The new features in this system are: Adjustable oil feeders, 
through which oil is conveyed to sight-feed glasses, and which 
can be swung away from the glasses when access to the interior 
of the engine is desired. A noiseless pump with a positive mo- 
tion valve. An oil and water separator, absolutely preventing 
water from reaching the supply tank. An oil purifier in connec- 
tion with the supply tank. All pipes and connections outside 
of the bed in full view and reach of the attendant. Not a 
strainer nor any filtering material, such as waste or sponge, to 
obstruct free circulation of oil through the entire system. The 
feed is in plain sight of the attendant. 

After passing through the engine, the oil is separated from 
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the water that naturally follows it, is conducted to a filter which 
cleans it, and when it again enters the engine it is just as pure 
as when first introduced. 

These features are entirely new and novel, patents for which 
are now pending. The manner in which it is attached to the 
engine is such as to enable the operator at all times to have 
ready access to any part of the engine for adjustment or ex- 
amination, and by loosening three screws the entire feeding 
mechanism can be removed from the engine. 

Referring to Fig. 2, which shows very plainly the details of 
the system, the guides, cross-liead and cross-head pin are oiled 
by a jointed tube overhanging the guides, the oil reaching the 
guides and dropping through the sight-feed glass in each guide, 
the feed being regulated by feed screws for each glass. The 
feed tube is hinged to the bracket bolted to the top of the bed. 
No adjustment of screws is necessary to stop the feed. Raising 
the tube to the vertical position, shown by the dotted lines, 
shuts off the oil. When the feeder is in this position, ready ac- 
cess to the cross-head and connecting rod for adjustment is 
afforded. Both the main bearings are oiled by an arc tube, 
which also supplies the oil necessary for proper lubrication of 
the crank, through the same glasses that oil the bearings. The 
feeder is hinged to brackets bolted to the top of bed, and when 
an examination of the crank is desired, the feeder can be 
thrown back from the crank, as shown by the dotted lines. 
When in this position the oil supply is shut off. These jointed 
feeders can be entirely removed from the bed by loosening a 
screw at each joint. Oil is furnished to the feeders from a 
reservoir located above the bed, shown in Fig. 2. The oil is 
forced to this reservoir by means of a pump attached to the 
valve slide. The capacity of this pump is greatly in excess of 
that required to oil the engine, keeping the reservoir full of oil 
at all times, any oil in excess of the wants of the engine being 
returned to the supply tank by means of a pipe, provided to 
take care of this overflow. This pump has a positive motion 
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FIG. 2—SHOWING LUBRICATING SYSTEM OF SKINNER AUTO. 
MATIC ENGINE. 


valve similar to a piston valve in an engine. It is perfectly 
noiseless and not liable to become obstructed. The valve seat 
and valve can be removed from the pump and when removed 
the oil is prevented from escaping from the pump and is car- 
ried to the feeders from the reservoir the same as though the 
pump were working. The valve can be cleaned and replaced in 
the pump, when it immediately starts to work again, and it is 
not necessary to stop the engine nor is the oil feed interrupted. 

When the oil leaves the engine it is more or less mixed with 
water that comes from the piston and valve rods. This enters 
a receptacle at the end of the bed, which is an oil and water 
separator. This is an entirely new thing in mechanics. Water 
and oil flow into this separator, as fast as it comes from the 
engine, and every particle of oil will be separated from the 
water and conveyed by means of a pipe back to the supply tank. 
part of this supply tank being a filter, and the oil is cleansed 
from all impurities, entering the supply tank proper in as good 
condition as it was when originally put into the engine. A con- 
stant stream of oil is fed to every part of this engine, and the 
manufacturers state that they guarantee that not a particle of oil 
will reach the foundation or room that it is placed in. 
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From tests made the builders guarantee that an engine of 
50 h. p. capacity can be operated ten hours per day for one 
year on a consumption of but five gallons of oil; that at no 
time will the oil in use show more than 14 per cent. more fric- 
tion than sample from barrel, and that the system will require 
no attention from the attendant other than renewing the oil 
from time to time. The only loss, therefore, is from actual 
wear. 

The engine is manufactured by the Skinner Engine Company, 
of Erie, Pa. 


Purification of Boiler Water.’ 


NE of the most universal causes of inefficiency in small 
power plants is scale on the inside of boiler flues. This 
causes not only a loss of fuel by reason of poor conductivity 
for heat, but also abnormally heats the boiler plates and flues, 
and causes them to expand to such an extent that leaks of the 
boiler will be the eventual result. Even explosions may be 
caused by the sudden breaking away of the scale and admitting 
the water to highly heated plates, suddenly contracting them. 
and in so doing, breaking off more scale, and at the same time 
generating an abnormal amount of steam. 

In a power plant that we have erected recently, we have ‘at- 
tacked this problem in a different way from that common in this 
country, although the method is used to some extent in England 
and Germany. 

In order to get a pure water for the boiler, we constructed 
two tanks 46 and 6 feet deep. They are filled with water from 
the hot well of the jet condenser, and at the same time a small 
amount of whitewash is added to the water. The exact amount 
can be determined by a very simple chemical test. If a little of 
the water is taken in a tumbler and a few drops of a weak so- 
lution of silver nitrate is added, it will give a red precipitate if 
a sufficient amount of lime has been added. Care should be 
taken not to add a great excess of lime, although a very small 
excess will do no harm. After allowing it to stand for about 
half an hour, a solution of soda ash is added, and then if the 
water is at all muddy, a very little alum is added. This, however, 
is not necessary except with quite muddy water. Within an 
hour the water will begin to turn a greenish-blue, and within 
two or three hours it may be drawn from the top if necessary, 
although we prefer to give it 12 to 15 hours to settle in if pos- 
sible. But even in case we are not able to give it any time at 
all to settle, we have the water under conditions as favorable as 
can be obtained by the use of any compound directly in the 
boiler. Where time is given for the water to settle, all the im- 
purities are in the bottom of the cistern, instead of in the boiler, 
or, at least, 95 per cent. of them, and a perfectly clean boiler re- 
sults. The whitewash is added to precipitate all the soluble 
bicarbonate of lime in the form of the normal carbonate, which 
is almost absolutely insoluble. The soda ash is added to precipi- 
tate the sulphate of lime and the excess of the whitewash. 

The water that we operate on contains almost no sulphates, 
and at first we added only the whitewash, but we found although 
the boiler scaled but very little the scale that was formed was 
very tenacious. However, after adding soda ash to remove the 
excess of lime, we found no scale at all was formed on the flues, 
and the very small amount of precipitate that found its way to 
the boiler never caked, but remained as a very flocculent mud 
until blown off. 


A Chimney That Had Outlived Its Usefulness. 


HEN the tracks of the N. Y., N.H. & H.R. R. were 
recently elevated at Jamaica Plain, Mass., it became 
necessary to remove a number of the adjacent buildings of the 
B. F. Sturtevant Co. and to change the location of the exist- 
ing boiler plant. The chimney, which had previously served 
as a means of producing draft, was thus rendered absolutely 
useless because of its distance from the new location of the 
boilers. It therefore became a question whether another chim- 
ney should be erected or a fan employed to produce the draft. 
Naturally the latter method was adopted, for the B. F. Sturte- 
vant Co. are large manufacturers of fans and are installing 
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darge numbers for the purpose of mechanical draft. Accord- 
ingly, a specially designed fan was placed on top of the boilers, 
connection was made to the uptake, and a short stack was pro- 
vided extending just through the roof. The general arrange- 
ment of the apparatus is shown in the accompanying illustra- 
tion. The fan is equipped with a direct connected upright en- 
gine, the speed of which is so regulated by an automatic device 
that the draft is materially increased when the steam pressure 


STURTEVANT MECHANICAL DRAFT FAN OUTFIT ATTACHED 


TO BOILERS. 
falls slightly. The result is practically constant steam 
pressure. The arrangement has required no attention, fulfils 


the requirements, makes possible the burning of cheaper fuel, 
and has a marked influence in the prevention of smoke. 

The deterioration of the unused chimney and the utilization 
of its bricks in the erection of a new building has led to the 
recent removal of the old means of draft-production, and the 
passer-by is now favored with the unusual spectacle of a large 
manufacturing establishment without a chimney, or at least any- 
thing that appears to be comprehended by the ordinary defini- 


A MANUFACTURING ESTABLISHMENT WITHOUT 
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pose. Inasmuch as it is usually built of steel plate, its con- 
struction may be such as to most perfectly fulfil the require- 
ments, for it may be used either for forcing the air to the ash- 
pits or exhausting it from the uptake; it may be placed above 
the boilers or in any location where the space is not valuable; 
its capacity may be varied at will; great intensity of draft may 
be maintained without reference to the conditions of the weather, 
which so often affect the working of a chimney; the draft may 
be maintained while the waste heat in the gases is utilized by 
the economizers, and above all it can be installed for far less 
first cost than a chimney. 

The rapidity with which this method of draft production is 
being adopted certainly warrants the assertion that the time is 
at hand when such evidence of its use as is indicated by the ab- 
sence of a chimney will be found on every hand. 


Street Railway Receipts in 1896 and 1897. 


The valuable and useful standard publication known as Street 
Railway Journal’s Financial Supplement, “American Street Rail- 
way Investments,” contains in the 1898 edition, just published, 
an interesting and instructive comparison of the gross receipts 
for 1896 and 1897 of the principal American street railway proper- 


ties, 175 in number. It appears that there are no fewer than 26 
properties earning $1,000,000 or more; 19 earning from $500,000 
to $1,000,000; 46 earning from $100,000 to $500,000. The figures 
for 84 properties earning less than $100,000 are also included in 
the comparisons. In the first group, including the principal 
street railway properties of the country, the gross receipts for 
1897 were 2.2 per cent. greater than the receipts for 1896; in the 
second group, the receipts decreased 0.11 per cent.; in the third 
group, comprising the 46 properties earning from $100,000 to 
$500,000, the receipts increased as a whole 1.67 per cent.; and 
with the smaller systems there was but a slight variation in the 


A CHIMNEY.—EQUIPPED WITH STURTEVANT MECHANICAL DRAFT 
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tion of such a structure. The accompanying view represents 
the works as they now appear, the present steel plate stack 
from the fan being visible on the right about half way down 
the length of the buildings. That such means should serve as 
an efficient substitute for the chimney is not evident until one 
considers the peculiar adaptability of the fan for such a pur- 


receipts for the two years. The entire 175 properties which are 
presented in tabular form in the “Red Book” show an increase 
in receipts of 1.9 per cent. in 1897, as compared with 1896. 

These increases are all much smaller than those shown in 1896 
over 1895. In these two years the difference in gross receipts 
was 7.4 per cent. of the 1895 figures. Although these compari- 
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sons are for a portion only of the street railways of the country, 
they seem to indicate that the latter have just about held their 
own in 1897, but have done little more than this, and have not 
kept up the rate of increase promised by last year’s reports. 

This supplement to the Street Railway Journal contains, as 
usual, a mass of interesting and valuable statistics relating to 
street railways, together with 24 fine maps of the more import- 
ant properties. The operating statistics and balance sheets are 
presented in tabular form, so that the returns for four or five 
years past can be inspected without the necessity of referring to 
previous editions of the book. We believe that this is the only 
publication of this character in which balance sheets from year 
to year are directly compared, and yet it is undoubtedly true 
that the financial condition of properties is never completely 
understood unless the closest inspection of balance sheets be 
made, for padding or concealment of earnings is usually brought 
to light only in the balance sheets. 


Illumination of the Grand Canal, Omaha Exposi- 
tion. 


[* addition to the pictures we have already published of the 

Grand Canal at the Omaha Exposition and of the electrical 
fountain and effects there, we now present an admirable night 
view of the scene. The notable fact about this illumination is 
the entire absence of arc lights. The whole effect is obtained by 
the use of incandescent lamps of 8 and 16 c. p., at 104 volts. The 
8 c. p. lamps are used along the outlines of the buildings. The 
16 c. p. lamps are employed around the canal and on certain 
high points. The plant for the Nautilus fountain around. the 
columnar statue of Neptune, as well as for the illumination, is 
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due, as already noted, to Mr. Stieringer, who was wishful of 
demonstrating what could be done with incandescents alone out 
of doors on this large scale. The results, in the large volume 
of light and in the brilliancy and beauty of the scene, more than 
justify his predictions. The construction work and details have 
been carried out by Mr. Henry Rustin, the superintendent of 
electric light and power at the Exposition. 


Electric Traction on an Ohio Canal. 


Under an act passed by the Ohio Legislature last spring, an 
experiment with electric traction on canals is to be made on the 
Miami and Erie Canal by a trolley railroad company. The plan 
proposed is a novel one. It is to build a standard gauge track 
on the towpath on which will be run an electric motor, receiv- 
ing its power by an overhead trolley. The motor designed for 
this work will be of too h. p. and will, its designer expects, 
easily pull a tow of at least five heavily laden boats, or more 
tonnage than a 300 h. p. engine can pull on rails. The 
track will be ballasted to an even surface so as not to interfere 
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with the drawing of boats by mules. ln the event that the ex- 
periment succeeds, the reward of the trolley company will be 
the right to operate a line of boats for a term of years, paying 
to the State the same tolls as are now paid by mule-drawn boats. 


A New Application of Hertzian Waves. 


To obviate the use of the usual conductors in burglar alarm 
systems for safes, vaults, etc., Mr. Clyde Colman, a resident of 
Chicago, has invented a system employing Hertzian waves. In 
accordance with this invention the connecting conductors are 
entirely dispensed with and a transmitter is provided in the pro- 
tected structure, which is thrown into operation immediately 
upon any tampering with the protecting barrier, so as to produce 
a series of vibrations capable of transmission through the inter- 
vening medium to actuate a cohering receiver at the alarm sta- 
tion. The receiver closes the local alarm circuit, causing the 
bell or other means to produce a signal until the attendant stops 
it by decohering the particles between the electrodes. 


Production of Electrical Energy by the Direct 
Action of the Atmosphere. 


This is the claim made by Mr. Henry N. Warren, who de- 
scribes the following experiment in the Chemical News, Vol. 
76, p. 200, to demonstrate the feasibility of his scheme. Plates 
are prepared of a special porous compressed graphite, and about 
one-quarter of each plate is rendered active by immersion in 
platinic oxalate, drying and igniting in an atmosphere of hy- 
drogen. In contact with a solution of ferrous sulphate, the 
platinum surface induces oxidation of the iron by the oxygen 
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of the atmosphere. Several of these plates are attached to a 
circular lead beam, which surrounds a porous diaphragm con- 
taining as negative element a rod of amalgamated zinc, the car- 
bons being so arranged as to allow the platinized portion to 
project above the solution, which consists of strongly acidified 
ferric sulphate. On completion of the circuit, a powerful cur- 
rent is at once generated, and continues until the complete re- 
duction of the ferric salt has taken place, which naturally 
terminates the action. On now withdrawing the zinc, the 
platinum surface condensing the atmospheric oxygen steadily 
reoxidizes the ferrous salt, and thus renews the action when 
required. 


Engineering Education. 


The Society for the Promotion of Engineering Education 
will hold its fifth meeting in Room 22, of the Walker Building, 
of the Massachusetts Institute of Technology, Boston, Mass., 
August 18, 19 and 20, 1898. J. B. Johnson, St. Louis, Mo., 
president; Albert Kingsbury, Durham, N. H., secreary. 
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Classified Digest of U. S. Electrtical Patents 
Issued June 28, 1898. 


Alarms and Signals :— 
ALARM SYSTEM. C. Coleman, Chicago, aah 606,405. 


: Filed Sept. 8, 
sad Employs Hertzian waves and thus eliminates the use of con- 
ors. 
RAILWAY SIGNALING SYSTEM. C. H. Davis, New York, 606,450. 
Filed Dec. 20, 1807. A series of si devices being arranged so that 
a given device cannot be set to exhibit a safety signal ahead of a train 
until it shall have exhibited a danger signal as many times as there 
are succeeding devices interlocked with it in rear of train, and unless 
the succeeding devices shall previously have been set to exhibit 
danger. 


Batteries, Secondary:— 

SECONDARY VOLTAIC BATTERY. L. Epstein, London, England 
6,526. Filed Dec. 28, 1895. Employs negative plates in which lead 
oxide is the active material, and positive plates coated with am 
of mercury and zinc, troughs in which the positive plates rest and in 
which the mercury is placed, and casings for the negative plates 
formed of porous, non-conducting material enclosed between walls 
which surround the lower part of the plate, the walls having perfo- 

rations except in their lower portions. 


Distribution :— 

TRANSFORMER BOX AND HANGER. L. Gutmann, Peoria, Ill., 
606,208. Filed Nov. 22, 1897. Combines a main body tapering to- 
ward the upper end, a tapering rim forming part of the hanger, lo- 
cated in a parallel plane to the main body, and recesses in the main 
body for reining Bh for fastening. 

SYSTEM OF ELECTRICAL DISTRIBUTION. C. F. Scott and B. 
G: Lamme, Pittsburg, Pa., 606,589. Filed Jan. 28, 1897. Comprises 
an alternating current supply circuit, direct current motors, a ro 
transformer taking alternating current from the supply circuit an 
supplying direct current to the motors and means for varying the al- 
ternating current electromotive force supplied to the rotary trans- 
former and thereby varying the direct current electromotive force and 
the speed of the motors. 

and Motors: 

DYNAMO ELECTRIC MACHINE. R. S. Dobbie, Jersey City, N. J., 
606,407. Filed June 6, 1892. Comprises a dynamo electric machine 
having two or more pairs of pole-pieċes and a switch for rendering 
the machine bipolar or multipolar at will. 

ELECTRIC MOTOR. J. G. Truman, Lemon City, Fla., 606,605. Filed 
Jan. 10, . Combines a movable armature with a series of con- 
necting bars attached thereto and clectromagnets with which the 
plates are also connected. 

[leasurement : 

CURRENT INDICATOR. T. W. Varley, New York, 606,369. Filed 
July 2, 1897. Designed to construct and arrange astatic needles in 
such a manner as to form an indicator or ammeter for the current 

sing through a straight conductor. 

ALTERNATING CURRENT MOTOR METER. J. A. Mollinger and 

Kurda, Nuremburg, Germany, 606,680. Filed Dec. » 1897. 
Comprises a shunt field consisting of two inductive resistance coils 
placed in series with the coil of a choking device, the core of the 
shunt field magnet being constructed of thick sheet iron, cast iron 
plate, steel plate or solid iron, and the core of the choking device of 
thin subdivided well isolated sheet iron. 


Miscoliance us :— ’ 


INSTRUMENT FOR CALKING SHIPS. W. P. Freeman, New York, 
606,198. Filed June 897. Comprises an electric motor, a re- 
eiprocating tool holder, a spring acting cn the tool holder in one di- 
rection, and a Geneva gearing actuating the tool holder intermit- 
tingly in the opposite direction. 

ELECTROMECHANICAL MUSICAL INSTRUMENT. G. H. Davis, 
New York, 606,279. Filed May 1, 1896. Details of construction. 
ELECTRIC IGNITER FOR GAS ENGINES. A. J. Tackle, Oakland, 

Cal., 606,312. Filed Oct. 5, 1897. Details of construction. 

APPARATUS FOR WELDING, BRAZING AND SOLDERING BY 

ELECTRICITY. A. Hirsch, Berlin, Germany, 606,842. Filed Dec. 


21, 1897. Consists in so mounting and operating the electrodes in a 
tool that they may be adjusted at the required angle and converged, 
separated, and otherwise manipulated by one hand as to vary the 


flame as required. 
ELECTRICAL SIGN. M. Norden, New York, 606,356. Filed April 
12, 1897. An automatic mechanism for electric signs comprising a 
shaft and heads, means for revolving them, removable letter bars and 
contact springs carried by the same and circuit connections, a seg- 
ment bar upon one of the heads and a contact brush and circuit con- 


nections. 
PORTABLE ELECTRIC DRILL. E. Holmes, London, England, 606,- 
5649. Filed Nov. 18, 1897. Details of construction. 


Rafifways and Appliiances:— 

ELECTROHYDROSTATIC AUTOMATIC CAR BRAKE. J. Buchel 
and F. McGloin, New Orleans, La., ,880. Filed May 22, 1897. 
Comprises an automatic car brake, a closed fluid pressure conduit, a 
pump for creating a pressure therein, a brake cylinder connected to 
the conduit, a controlling valve in the conduit, a weight tending to 
keep the valve closed and an electromagnet for varying the pressure 
of the weight upon the valve. 

Regulation :— 

REGULATION OF ROTARY TRANSFORMER DIRECT CUR- 
RENT ELECTROMOTIVE FORCE. B. G. Lamme, Pittsburg. 
Pa., 606,560. Filed Feb. 10, 1898. Details of system. 

Switches, Cut-Outs, Etc. :— 

PUSH BUTTON. F. J. List, Chelsea, Mass., 606,562. Filed Nov. 5, 
1897. Consists of an escutcheon provided on its inner face with a 
chamber and a cross bar, forming a contact point, a push button ex- 
tending through the escutcheon and having its inner end broadened 
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into a disc, the wire forming the other electrode being coiled around 
and upon che disc. 


Telegraphs: — 

PRINTING TELEGRAPH. B. A. Brooks, Brooklyn, N. Y., 606,829. 
Filed Jan. 20, 1894. A combined transmitter and distributer, com- 
prising a continuously revolving shaft, a set of key levers, a circuit 
changer and mechanism between the levers and shaft whereby the 
depression of any key changes the circuit to send an impulse over 
the line after a predetermined time corresponding to the key. 

TELEGRAPH INSTRUMENT. J. L. Cutler, Cincinnati, O., 606,449. 
Filed Oct. 18, 1897. Sounder. Details of construction. 

Telephones: — 

TELEPHONE SYSTEM. W. A. Gustafson, Joliet, IIL, 606,285. Filed 
Aug. 13, 1896. Comprises electric call and sound transmitting and 
receiving devices so arranged and combined as to be automatic in 
breaking and making the bell call circuit when the transmitting and 
receiving devices are brought into service and replaced out of service. 

SYSTEM FOR ELECTRICAL COMMUNICATION. A. T. Brown, 
Syrecus; N. Y., 006,620. Filed April 9, 1896. Party line telephone 
system. 


Classified Digest of U. S. Electrical Patents 
Issued July 5, 1898. 


Alarms and Signals :— 

POLICE PATROL SYSTEM. O. W. Hart, Fall River, Mass., 606,865. 
Filed Aug. 3, 1897. A telephone transmitter consisting of a case, a 
mouthpiece on the front of the case, a diaphragm at the rear of the case, 
a plurality of electrodes extending from the diaphragm toward the 
mouthpiece and provided thereat with a rigid support and means of ad- 
justment. 

Batteries, Secondary :— 

STORAGE OR SECONDARY BATTERY. R. Ashley, Port Republi 
N. J., 11,676, reissued. Filed April 9, 1898. An electrode consisting o 
horizontal, straight and corrugated metal strips alternating with each 
other and having spacing pieces between the ends soldered to them. 

Conductors, Conduits and Insulators :— 

INSULATOR. B. Willard, Schenectady, N. Y., 606,830. Filed April 18, 
1898. An insulator for an electric conductor, comprising a metal cap 
having a receptacle which is other than round, with a body of insulating 
material arranged to fit into the cap and be free to move in and out, 
but prevented from turning therein, and means for securing the in- 
sulator to a support. 

Dynamos end Motors :— 

METHOD OF AND APPARATUS FOR GENERATING ALTERNAT- 
ING CURRENTS. M. Hutin & M. Leblanc, Paris, France, 606,761. 
Filed March 13, 1894. A method of generating alternating electric cur- 
rents, by causing electrical alternations of the desired frequency, and re- 
inforcing the same to the desired volume. ; 

ALTERNATING CURRENT DYNAMO. M. Hutin & M. Leblanc, 
Paris, France, 606,762. Filed Apri 19, 1895. Similar to above., 

ALTERNATING CURRENT DYNAMO. | Gutmann, Peoria, Ill. 

868. Filed Dec. 4, 1897. A stationary ironclad armature, combined 
with field magnet core for the alternator consisting of three solid struc- 
tures, a shaft for the field magnet core adapted to rotate, and means 
for temporarily removing the pieces from the shaft. 


Electro-Therapeutics: — 

ELECTRIC EXTRACTION OF POISONS. J. B. Campbell, Cincinnati, 
O., 606,887. Filed Oct. 5, 1896. Consists in providing the negative 
electrode of an electric battery, with interchangeable receivers of ani 
vegetable or mineral substance, to extract a poison from the body o 
= sere or any kind corresponding with or to the negative electrode em- 
ployed. 

Lamps and Appurtenances :— 

SWITCH FOR ARC LAMPS. C. A. Pfluger, Chicago, Ill., 606,939. Filed 
Dec. 21, 1896. Four terminal switch. Details of construction. 


Measurements :— 

ELECTRIC METER. W. ei Pittsfield, Mass., and F. Darlington, 
Great Barrington, Mass., 606, 95. Filed Jan. 13, 1898. Comprises a 
magnetic brake consisting of a rotating disc mounted upon the s 
to Be retarded and a permanent magnetic system having a permanent 
magnet provided with a soft iron pole piece and adjustable projections 
engaging with the soft iron pole piece. 

Miscellaneous :— 

ELECTRIC RADIATOR. F. W. Quidas, Mount Washington, Md., 
606,792. Filed july 22, 1897. pega for street car use. 

COMPOSITION OF MATTER FOR ELECTRIC HEATERS. G. B., 

raley, Philadelphia, Pa., 606,921. Filed Aug. 12, 1897. Consists of 
talc, silicate of soda, carbonate of soda and water in suitable propor- 
tions. 

Railways and Appliances :— 

ELECTRIC RAILWAY. J. _ He 3 Col., 606,663. Filed 
March 28, 1898. An electric circuit controlling device comprising two 
relatively movable contacts, one being rotatably adjustable so as to 
resent different contact surfaces, and means for clamping the contact 
in adjusted position. , 

ELECTRIC RAILWAY. J. C. Henry, Denver, Col., 606,664. Filed April 
7, 1898. Consists of decreasing the resistance of the field magnet cir- 
cuit of one motor so as to increase the energization of the field magnet 
of the other motor and correspondingly decrease the armature current 
of the other motor. i ; 

TROLLEY HEAD: r: Grover, Kansas City, Mo., 606,711. Filed Nov. 

; etails of construction. 

CONTACT DEVICE FOR ELECTRICALLY PROPELLED VEHI- 
CLES. H. P. Davis, Pittsburg, Pa., 606,819. Filed April si 1896. 
Comprises a roller, a supporting head formed of two sheet-metal strips 
of different shape rigidly fastened together and provided with suitable 
bearings for the roller, laterally extending guard and brace rods and 
curved tapering, sheet-metal plates forming continuations of the contact 
surface of the roller. 

CONTACT DEVICE FOR ELECTRIC RAILWAYS. C. A. Terry, New 
York, and H. P. Davis, Pittsburg, Pa., 606,825. Filed March _ 1896. 
Consists of a revolving cylinder, a fork carrying the same, stationa 
pieces at the end of the roller constituting continuations thereof an 
tapering outwardly, and a supporting arm rigidly joined at its upper 
end directly to the fork. 

CURRENT COLLECTING APPARATUS FOR ELECTRIC RAIL. 
WAYS. C. A. Terry, New York, and H. P. Davis, Pittsburg, Pa. 
606,826. Filed April 6, 1898. Comprises a contact supporting arm and 
a pivoted base to which the arm is hinged, a locking device normally 
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acting to hold the base against the movement on its pivot, and means 
actuated by the downward movement of the arm to unlock the base. 

OVERHEAD CONSTRUCTION FOR ELECTRIC RAILWAYS. C. A. 
Terry, New York, and H. P. Davis, Pittsburg, Pa., 606,827. Filed 
June 10, 1896. A section insulated from the main portion, an auxiliary 
section bridging the insulated section, a second supply conductor cross- 
ing the insulated section and a casting having guiding arms respectively 
fastened to the insulated section and to the conductor crossing it. 

TRAVELING CONTACT DEVICE FOR ELECTRIC RAILWAYS. G. 
Westinghouse, Pittsburg, Pa., 606,828. Filed April 6, 1896. A current 
collecting device for electrically propelled vehicles, comprising a rever- 
sible support and means for locking it in either of two positions, and a 
circuit closing device, one member of which is carried by the support. 

ELECTRIC BRAKE. H. P. Davis, Pittsburg, Pa. 606,917. Filed Oct. 
22, 1897. Comprises a plurality of electric motors arranged in parallel 
in a local circuit to be driven as generators, combined with a plurality 
of brake magnets, one in each branch of the circuit. 

ELECTRIC RAILWayY. J. C. Henry, Denver, Col., 606,990. Filed April 
18, 1898. Means for changing the armatures of a two-motor car equip- 
ment from series to parallel relation without excessive change or cur- 
rent He ye . . 

ELECTRIC RAILWAY. J. C. Henry, Denver, Col., 606,991. Filed April 
25, Similar to above. 


RHEOSTAT. H. B. Cutter, Philadelphia., 606,646. Filed June 22, 1897. 
Comprises a rheostat, an automatic magnetic circuit-breaker, automatic 
means of preventing the closing of the circuit-breaker when the rheostat 
arm is in certain positions and means of manually interrupting the flow 
of current tirongh the automatic magnetic circuit-breaker to cause its 
arbitrary actuation. 

ELECTRIC LIGHT SWITCH. F. L. Temple, St. Johns, Canada 746. 
Filed Oct. 7, 1897. Means: whereby the withdrawal of the key rom 
the door of a room after locking it will extinguish the light. 

ELECTRIC HEATER OR RHEOSTAT. R. Van R. Sill, New York. 
606,769. Filed May 29, 1897. Consists of an outer shell and a resist- 
ance filling therein in the form of a spiral layer of comminuted ma- 
terial with the convolutions in contact. 

FUSE BOX. J. B. Smith, Manchester, N. H., 606,771. Filed Feb. 23, 
1897. Details of construction. 

ELECTRIC SNAP SWITCH. A. F. Wood, Philadelphia, Pa., 606,884. 
Filed Oct. 8, 1897. Details of construction. 

LIGHTNING ARRESTER. W. E. Athearn, Brooklyn, N. Y., 606,954. 
Filed Aug. 9, 1897. Comprises a spiral spring retained on a porcelain 
block by a fusible wire. 


Telegraphy :— ` 

MACHINE FOR PUNCHING TELEGRAPHIC PAPER. G. M. Gib- 
son, Chulmleigh, England, 606,658. Filed July 26, 1897. Details of con- 
struction. 

Telephenes:— 

TELEPHONE EXCHANGE, F. A. Lindquist, Chicago, Ill., 606,764. 
Filed May 19, 1897. Details of construction. 

TELEPHONE SYSTEM. B. R. Dodge, Post Mill Village, Vt., 606,803. 
Filed June 17, 1897. Party line system. 

TELEPHONIC TRANSMITTER. T. F. Ahern, Detroit, Mich., 606,852. 
Filed June 19, 1897. Consists of two substantially triangular carbon 
electrodes placed in frictional contact, the area of which is varied by 
the sound vibrations of the diaphragm carrying one of the electrodes. 

MEANS FOR PREVENTING ISTURBANCES IN TELEPHONIC 
CIRCUITS. O. T. Blathy and K. De Kando, Buda-pesth, Austria- 
Hungary, 606,912. Filed April 27, 1897. Employs monophase or poly- 
phase alternating current plants which have one of the conductors 
grounded, with alternating currents of a frequency less than twenty 
complete periods per second, incombination with monophase or poly- 
phase alternating current motors with slantwise slots, for preventing 
disturbing influence on telephone apparatus. 


REPORTS OF & 
COMPANIES 


Nassau Electric Railway Readjustment. 


The readjustment of the securities of the Nassau Electric Rail- 
way Company and its leased and controlled companies is prac- 
tically completed. The consent of the stockholders has been 
secured, and the Kings County Traction Company’s shareholders 
have turned in all their stock. Under the plan the capital of the 
Nassau Company is increased sufficiently to absorb all the other 
companies. The new company will have a capitalization of 
$6,500,000 of 4 per cent. preferred stock, and about $8.000.000 of 
common stock. It will also issue $13,500,000 of 4 per cent. bonds, 
$1,500,000 of which are to be held in the treasury. The new 
common stock will be distributed among the present common 
stockholders pro rata. The bondholders exchange their 5 per 
cent. bonds for the new 4 per cent. bonds and 20 per cent. in 
preferred stock. The bondholders of the Atlantic Avenue Rail- 
road first and consolidated 5 per cent. mortgage bonds receive 
new 4 per cent. bonds and a 25 per cent. bonus in preferred stock. 
The floating debt of $1,500,000 is to be paid off. 


The Outlook For General Electric. 


According to calculations by the New York News Bureau 
the General Electric Company, with its present earnings, will, 
under the proposed plan, be able to show 6 or 7 per cent. 
earned on the common stock. The company, as is well known, 
is doing a business which taxes the capacity of its entire plant. 
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If its net earnings in the year to end January 31, 1899, should 
increase only 10 per cent. (about the amount of the gain in 
1898 over 1897), with the debenture interest payable on only 
$6,000,000 bonds, the next General Electric report would make 
an exhibit somewhat like the following: 

Net earnings to Jan. 31, 1898........cccceccec cece es -$1,797,246 
Estimated 10 per cent. increase............+. sevcceee 170,724 


Net for year ending Jan. 31, 1899................. «$1,970,970 
Other income basis 1898 ........ccccecees es $380, 


Less interest on debentures ...........-++++2+ 300,000 
—— 8% 
Total aeann aa 665 asa che, 000,750 
Amount written off 1898 ...........cceeeees $752,221 
Less profit on securities sold ...........+.+++ 130,371 
——_ 621,850 
Balance ans xacacaded oesesosesose cove Sees e, »oooe e $1,444,000 
Preferred stock, 7 per cent.........cecececccecseeeeees 178,584 
Balance: cide se es lca n GG a TeeRGdi wee: Mae eee es $1,266, 325 
Common stock, 6 per cent........... we ceccecesecces 1,096,560 


SUPP US ic ists eke eea iG nee teaeeys 100,705 

The surplus, it will be seen, is in excess of 6 per cent. on the 
preferred stock, which might be devoted toward the cancellation 
of the back dividends on that stock.” 

The committee of preferred stockholders will, it is said, oppose 
resolutely the new plan of adjustment. 


Meeting of the Phoenix Carbon Co. 


TA meeting of the shareholders of the Phoenix Carbon Manu- 
facturing Company, by direction of the Board of Directors, will 
be held at the office of said company, St. Louis, on August 31st, 
for the purpose of considering and acting upon a proposition to 
increase the capital stock of said company from $160,000, the 
present amount, to $500,000. This increase of capital is rendered 
necessary by the steady and large growth of the company’s busi- 
ness and the very bright outlook for the future. 


Mullinix Electric Co. 


The Mullinix Electric Company has been organized at Cin- 
cinnati, O., to manufacture specialties in the electrical line. The 
general manager of the new concern, Mr. C. L. Mullinix, was 
formerly a member of the firm doing business as the Ohio Elec- 
tric Specialty Manufacturing Company, of Troy, O. He was 
the designer of the line of woven wire brushes made by that 
company. The new enterprise will put all Mr. Mullinix’s ideas 
into shape for the market. 


Midsummer Quietness. 


In spite of war, the general business and attitude of the coun- 
try is peaceful, in the usual midsummer way, when vacations are 
in order, factories are cleaned up and a certain amount of stock- 


taking is done. The crop outlook continues excellent, and the 
farmers are apparently all doing well and vuying well. Chicago 
reports a very large trade in all lines. Our grain exports are 
still heavy, and exports in general are maintained at a good rate. 
Bank clearings were 5.6 per cent. larger than in the week of 
1897, and 40 per cent. larger tnan in 1894. Railroad earnings for 
the first half of the year show up finely, the bulk of the traffic 
being enormous, while economy in management makes the net 
better all around. Only 5 per cent. of the railroad mileage of the 
United States is now in receivers’ hands, whereas in 1894 it was 
20 per cent. ° 

During the week 10,874 shares of Western Union were sold 
around 93%. General Electric has become more active, 19,527 
shares exchanging hands at 39% to 40. In Boston, on less than 
300 shares Bell Telephone, went off 5 points to 275. 
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Wiring the New York State Capitol. 
A VERY interesting contract for wiring has just been car- 
ried out at the New York State Capitol, Albany, by the 
E. G. Bernard Company, of Troy, N. Y. The firm undertook 
to do the job in thirty working days and finished with five days 
to spare, although ninety days were required by other concerns, 
and Mr. Perry, the State architect, regarded sixty days as the 
limit. One of the main features was the drilling of about sixty 
newel posts of Hallowell granite. Within twenty-four hours 
after the receipt of the order, the Bernard company had seven 
steam drills at work, and this task was accomplished in about 
eighteen days. In each post a vertical hole from 9 to 17 feet 
long and 2 inches in diameter had to be drilled and 
to be met exactly by a horizontal hole from 4 to 
8 feet long and drilled in a duct hardly large enough 
for a man to crawl into. The contract included over 
7,000 lights. More than 2,000 of these were for lighting the “mil- 
lion dollar” library staircase, over 1,000 going in the dome of 
the staircase alone, the remainder of the lights being divided in 
the four approaches and new addition to the State library, with 
full complement of switchboard, mains, feeders, branches, etc. 
All wire used on the job was special, so that no standard market- 
able size could be used for the heavy work. In this installation 
the Bernard company employed about 75 men, and it was a 
case of rush from beginning to end. This record is a striking 
proof of the ability of the Bernard company to handle large and 
special work in their line in the shortest possible time limit, and 
there can certainly be no red tape in their management, or work 
of this magnitude could not be accomplished in so short a time, 
especially when all wire and other factories were rushed to their 
utmost capacity with Government orders. The Bernard com- 
pany claim they could have finished the work in twenty days if 
standard goods had been specified. They also claim this is the 
largest and most difficult contract for concealed work in a fin- 
ished building ever executed in the United States. 
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Harrisburg Foundry and Machine Company, 
Harrisburg, Pa. 


F EW names of engines are more familiar to the users of steam 

or to people at all acquainted with street railway and elec- 
tric lighting power plants than those of “Ide” and “Ideal,” two 
names which have made the manufacturers of these engines both 
prosperous and prominent. Familiar as these names have been, 
however, they are about to be surpassed by a third, that of the 
“Standard,” or “Harrisburg Standard,” this being the name 
given to a new engine just brought out by the firm, or, rather, 
just put on the market, for some of the machines have been run- 
ning for some time, and thoroughly tested, and have made a 
record that justifies the claims that are being made for the new- 
comer. This engine is built on the same general line of the 
others, and retains all the essential features of the other two, but 
differs from them as the superlative in language differs from the 
positive and comparative, so that the names Ide, Ideal and Stand- 
ard, when compared, read good, better, best. 

The main features, however, of this new machine, we are not 
yet permitted to describe, but it will be illustrated in the course 
of time. It is enough to know that no cheap material or work 
enters into its construction, for the same care in workmanship 
and finish as has been characteristic of all the products of this 
firm will be exercised in this, and purchasers can feel confident 
of getting a machine that will last for an unlimited period, and 
certainly as long as some of the company’s older engines, one 
of which 'has now been furnishing the power in the company’s 
machine shop for the last twelve years, with little or no atten- 
tion, except to start and stop it, and with a repair account that 
is nil. The engines are self-oiling, as the disc with crank pin is 
enclosed in an oil-tight case and run in a bath of oil, which, by 
the rotative motion, is forced through pipes to all the bearings 
of the engine, this being effected without any added mechanism 
to the engine proper. The new engine will be built to any de- 
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sired gui from 8 to 500 h. p., and both simple and cross com- 
pound. 

The finish and adjustment of the governing mechanism of 
these engines is of special interest to one at all familiar with the 
different methods of speed regulation. The fly-wheel type of 
governor is employed, and the main balance levers are mounted 
on case-hardened polished pins, with roller bearings, and all the 
auxiliary bearings are also provided with anti-friction bearings, 
almost removing friction and making the mechanism un- 
usually sensitive. This governor is centrally balanced and re- 
mains so at all points of motion or cut-off, a decided advantage. 

The works of the company occupy a tract of eighteen acres on 
Allison Hill, a height overlooking Harrisburg. The shops com- 
prise four large buildings, known as the machine shop, wood 
shop, boiler shop and foundry. The tool equipment is very com- 
plete, and the labor-saving devices in the way of trolley hoists, 
cranes and trucks for handling material are numerous and in- 
genious, among which may be noted a bicycle jib crane, which 
is guided by a floor and overhead track, which gives a freedom 
and range of movement that is very remarkable, and makes it a 
very desirable equipment for any shop. The machine shop is a 
brick building in the form of a double L, with a boiler and en- 
gine room between. The tools of the finishing department, con- 
sisting of emery grinders and other tools, by means of which the 
crank pins, piston rings and other close-fitting parts are pol- 
ished and gauged, are of peculiar design and economical in oper- 
ation. Micrometer measurements are made and records and 
templates kept of all the wearing parts of every machine turned 
out, so that any piece can be duplicated to replace a worn or 
broken part, even after a period of twenty years, should an order 
be received. The products of the firm are not confined to en- 
gines, but they build tubular steam boilers of all sizes, and steam 
road rollers, which include an engine, a boiler and a cab. The 
tool equipment of the boiler shop includes a very large hydraulic 
riveting machine and means for handling the large shells. In 
constructing the boiler the ends of the tube are battered over by 
hand, and all rivets are finished by hand after coming from the 
riveting machine, making the work very neat and safe. The 
company insist that tubular boilers are holding their own against 
the claims of any other type of boiler in efficiency and economy, 
and refer to a test of a battery of boilers which they had installed, 
having Witmeyer settings, and which was made by William Sell- 
ers & Co. for some special purpose, and which, under an eleven 
hour test, showed an evaporation of 13.12 pounds of water per 
pound of coal from and at 212 degrees. Notwithstanding the 
magnitude and equipment of the plant as above described, it is 
the intention of the company to rebuild and enlarge the works 
in the near future and put in an additional equipment, in order 
to meet the demands of their growing trade, which is now 
greatly overtaxing the facilities. Mr. William R. Fleming, form- 
erly the Eastern agent of the company at New York, is now vice- 
president and general manager at the works, having been in- 
duced to accept this position in February last, and is pushing 
along improvements to keep pace with the increased demand for 
the new engines and the general products of the concern. They 
are now building complete plants for six electric railways, be- 
sides a large amount of isolated plant work. At this writing they 
report 47 engine orders undelivered, from which may be gained 
a fair idea of the volume of business being done in these shops. 


Ohio Electric Specialty Co. 


Mr. J. R. Simpson is now the sole proprietor of the Ohio 
Electrical Specialty Company, of Troy, O., and writes to inform 
us that it is doing a larger business than ever before in its his- 
tory. Brushes, rheostats and other specialties of its manufacture 
have all found favor with the electrical trade throughout the 
United States and in some foreign countries, and all further or- 
ders will be filled with the same promptness and dispatch, all 
work being guaranteed. Inquiries are solicited. 


SUMTER, S. C. The annual meeting of the Telephone Man- 
ufacturing Company has just been held and the results reported 
were so good that the capacity and output of the factory will 
be doubled. During the year the company has shipped tele- 
phones all over the Union, as well as to Mexico, Canada and 
Central America, and has sold a number of its Imperial long- 
distance apparatus to the Government. 
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The Edison Store on Upper Broadway, New 
York. 


PPER BROADWAY has no finer modern office building 
than the St. James, at the corner of 26th street. Its 16 
stories tower up above everything in the neighborhood. The 
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on both Broadway and 26th street are of light sandstone and 
red brick. The store itself has a floor space of some 5,000 square 
feet. Over the front entrance is a graceful glass awning, which 
together with the broad show windows, makes the lighting as 
nearly perfect as possible. At night the illumination of the store 
is a flood of radiance, as befits the company headquarters of 
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INTERIOR OF NEW EDISON STORE, NEW YORK CITY. 


ground floor corner store is shown in the picture, and gives 
one an idea of the pleasing architectural effects which make 
them a landmark in the uptown shopping district. The facades 


one whose name is occasionally mentioned in connection with 
the electric light. The magic signature is executed on the dark 
background of the signs over the doors in miniature incandes- 
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cent lamps. Nothing could be more attractive than the exterior, 
and nothing more satisfactory than the interior. The store is 
high and broad and long. Down the centre is a row of massive 
gilded columns. The walls are done in Pompetian red; the 
ceilings and cornices are of antique ivory finish. Fittings of 
polished oak with frosted glass in doors and partitions separate 
the spacious offices from the main room. The hardwood floors 
are carpeted with broad strips of Axminster, giving an air of 
luxury and elegance usually found in boudoir or drawing room, 
and not looked for in a show room. 

Downstairs, the basement is as roomy as the store itself. 
Under the sidewalks are the wrapping and packing rooms, and 
also the adjusting and testing departments. There are a number 
of small rooms fitted up cosily, where buyers of records for 
their phonographs may hear them undisturb.d. A stock of 
15,000 makes buying easy; you can always get just what you 
want. There is also in the basement a fine “dark room,” 50 
feet long, permitting the proper display of moving picture films 
for the projecting kinetoscope; and a special show room for 
X-ray demonstrations, where the wonders of the cathode ray 
are exhibited, together with all the special apparatus used. 

It is worthy of note that the goods displayed do not suffer by 
reason of their gorgeous setting; for their excellence, perfect 
finish and high grade, warrant every penny of expenditure in 
making this place one of the most attractive salesrooms on 
Broadway. The entire line of Edison phonographs is exhibited, 
from the most complete and costly down to the popular priced 
latest invention, the “Standard.” Edison fans of various styles 
and sizes make the hottest, closest day agreeable. All types of 
the effective Edison-Lalande batteries are shown, while dental 
motors and a most complete line of electro-medical apparatus 
are the envy of every doctor or dentist who visits the store to 
see the very latest developments in the art. 

A corps of polite and attentive salesmen are always ready to 
explain and demonstrate, or to use their arts of persuasion on 
customers who come prepared to be separated from their money 
on the basis of lawful and profitable “quid pro quo.” Whether 
buying or looking around, all are welcome, and a visit to this 
store is already reckoned one of the sights of the metropolis. 


Walker Generators for Making Calcium Carbide. 


The Walker Company, of Cleveland, O., has secured a large 
and important contract from the Union Carbide Company, of 
Chicago, which is said to be the largest order for electric ma- 
chinery of the alternating type ever placed at one time. 

The order consists of twenty 500 h. p. alternating current gen- 
erators, single phase, 60 cycles, to deliver a current of 2,500 am- 
peres at 200 volts. Besides these, there will be five 100 h. p. 
direct current generators as exciters, and a complete switch- 
board for all of these machines. 

The spot selected for this mammoth plant, which is to be run 
entirely by water power, is at the falls of the Soo at Sault Ste. 
Marie. 

The Union Carbide Company has acquired rights of manufac- 
ture of calcium carbide for the United States and will have its 
main works at Sault Ste. Marie. The carbide is at present man- 
ufactured at Niagara Falls, the electric power necessary being 
supplied by the Niagara Falls Power Company. The output of 
the Niagara plant is about ten tons per day, while that of the 
works at the Soo will be 100 tons per day. The works are to 
be built for the accommodation of forty generators and forty 
electric furnaces, where the lime and carbon are fused into cal- 
cium carbide, the twenty generators in this first contract being 
but the initial order. 


Recent Shipments By M. C. Bullock Mfg. Cb. 


We give below a list of recent shipments from the works of 
the M. C. Bullock Manufacturing Company, 1170 West Lake 
street, Chicago, including only the larger orders. The concern 
reports that business has been gradually and steadily improving 
for the past half year, so that the total shipments for the month 
of May aggregate larger than those of any month since the 
financial crash of 1893. Machinery business and that of mining 
in particular they find excellent. The orders are: 

One 4 ft., two 6 ft. and one 8 ft. Champion mine ventilating 
fans to Japan. One “Detector” diamond prospecting drill, with 
complete outfit to bore and remove cores to a depth of 2,500 
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feet, shipped to Montana. One “Chief” diamond core drill, with 
complete outfit for removing a 2-inch core to a depth of 1,500 
feet, for use in the Siberian gold mines of Russia. To the Met- 
ropolitan Iron and Land Company, of Ironwood, Mich., a 
“high-class” first motion hoisting plant, consisting of a pair of 
24 x 48 Bullock-Corliss engines, with two cast-iron shell drums, 
8 ft. diameter by 9 ft. face, each winding 2,075 feet of 14-inch 
steel wire rope. This plant is fitted with an auxiliary steam 
actuated handling motion, containing all recent refinements and 
improvements to insure safety and ease of manipulation. This is 
the fourth hoisting plant furnished to the above company by the 
Bullock Manufacturing Company. This fact speaks volumes for 
the character of the work turned out by this firm. 


Chloride of Silver Dry Cell Battery Co. 


THE principal products of this firm, as the name implies, are 

batteries, composed of chloride of silver dry cells, de- 
signed chiefly for use by physicians and dentists, and are known 
as medical batteries. Both the galvanic and faradic types are 
manufactured, and as accessories a very large assortment of 
electrodes are made. 

This type of battery until recently has been employed almost 
entirely in medical practice, but now they are being used by 
electric lighting, telephone and street railway companies for 
the testing of cables and conduit wires. These batteries on ac- 
count of their compactness and lightness are especially adapted 
for use in subways and out-of-the-way places where it is difficult 
to use large testing instruments, and to this class of trade the 
manufacturers are now catering. The principal claims made for 
this type of cell are its extreme lightness, durability, a constant 
potential throughout the life of the battery and mechanical con- 
struction and finish. 

The individual cells are extremely small, being less than an 
inch in diameter and a trifle over 3 inches in length, including 
the brass tube in which each cell is encased, and weigh only 
about 2 ounces; they are made to an exact gauge, so that the 
cells may be readily replaced, and as may be inferred, a 50-cell 
battery can be mounted in a small case which can be easily 
handled. No liquids or acids are used in the manufacture, so 
that each cell is practically dry, being hermetically sealed, and 
then enclosed in a close fitting brass tube, so that a battery can 
be carried in any position without a possibility of leakage. The 
composition and construction are covered by numerous patents. 
The tension of each cell is one‘ volt. Each cell has 
an actual working life of 700 hours and gives a con- 
stant electromotive force during its entire life, which is 
measured only by the actual demand made upon it, there being 
no chemical action when the circuit is not closed, so there is 
practically no limit to the time the batteries will last, and many 
that were put in service ten years ago are reported still as being 
in good working condition. The price of each cell is 90 cents, 
but the cells when exhausted may be returned to the manufac- 
turers for which the company allows 60 cents, as the silver ele- 
ment, which the cell contains is valuable, and can be refined and 
used again. By this arrangement cells can be accepted in ex- 
change for new ones at two-thirds the original price. The 
rheostat employed with these batteries is of special design, and 
known as the Willms’ current controller; it consists of a circular 
disc about 6 inches in diameter, mounted on a metal base, and 
having on its face a hard rubber plate, perforated around the 
edge with contact pins, which connect with the graphite resist- 
ance placed between the rubber and base. The switch arm is 
pivoted in the middle, and as it swings around it gradually cuts 
out the resistance; the range being from less than one ohm to 
a maximum of 200,000 ohms. Controllers of this type are also 
calibrated, showing the amount of resistance at each contact 
point. 

This firm, of which Manes E. Fuld is general manager and 
H. S. Shepard superintendent, have been in the business about 
fifteen years; their office and works are located at 409 Paca 
street, Baltimore, Md., where they occupy two buildings, ex- 
tending through the block. The power for operating the ma- 
chinery is supplied by a 50 h. p. gasoline engine, and the differ- 
ent departments ave well equipped with the necessary metal and 
iron working tools. There is also a nickel-plating department, 
buffing wheels and ample storage and packing space. Light and 
dark mahogany are the woods chiefly employed for cases and 
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cabinets, and in all cases the cabinets are richly finished. About 
fifty hands are employed, and the products go to all parts of 
the world, China and Japan veing liberal customers. 


The Reliable Electric Mfg. Co.'s Telephone 
Apparatus. 


A VERY complete and interesting catalogue has just been is- 
sued by the Reliable Electric Manufacturing Company, of 
Worcester, Mass., manufacturers of telephones, supplies and elec- 


trical specialties. The company make a specialty of high grade 
telephone apparatus. Their transmitter is claimed never to get 
out of order and yet is so delicately adjusted that the slightest 
sound can be distinctly heard, and at the same time it gives per- 
fect articulation. It has been thoroughly tested for long dis- 
tances and general use and has received the highest testimonials. 
Their complete telephone set No. 1 is intended for exchange and 
long distance use and is provided with their patented granular 
transmitter, a 15,000 ohm generator, powerful ringers and their 
doubie-pole receiver. The set is ornamental, as well as useful, 
and special finish and workmanship have been laid out on this 
instrument. Set No. 2 is intended for every class of service, and 
especially for intercommunicating systems. Set No. 3 is a bat- 
tery call set for offices and other places where a nicely finished 
instrument is required. Set No. 4 is a combination desk set with 
switch arrangement in the base. This consists of an aluminum 
globe surmounted by a bronze eagle, which holds the telephone 
set and is adjustable in any position. Set No. 5 is a desk set 
with the transmitter adjustably mounted and equipped with a 
double-pole receiver. Set No. 6 is a combination transmitter and 
receiver. The company’s receiver 1s one of the most powerful 
manufactured, and consists of a hard-rubber handle and bottom 
piece, nickel-plated brass case, silk-wound spools and double-pole 
magnets strongly magnetized. Set No. 7 is a high-grade instru- 
ment, without the costly finish given to set No. 1 and is fur- 
nished with a standard Bell receiver. Set No. 8 is intended for 
private lines and interior work in factories, warehouses and large 
stores. Set No. 9 is a battery call set fitted with their granular 
transmitter and a standard Bell receiver. All these sets are il- 
lustrated, and their prices given in the catalogue, which also con- 
tains numerous illustrations of other electrical specialties. The 
catalogue will be sent to anyone on application, and all questions 
relating to these goods will be cheerfully answered by the Relia- 
ble Electric Manufacturing Company, 86 Foster street, Wor- 
cester, Mass. 
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THE MUNICIPAL COUNCIL « of Shanghai, China, adver- 
tise for proposals for furnishing two 100 k. w. alternators direct 
‘coupled to medium speed engines and for switchboard and in- 
struments and a water tube boiler. 

THE GENERAL ELECTRIC COMPANY call attention to 
the ease with which their enclosed arc lamps may be trimmed. 

THE GARVIN MACHINE COMPANY, Spring and Varick 
streets, New York, offer shapers in all sizes and styles. They 
have a large stock for immediate shipment. 

THE K. & W. COMPANY, Pittsfield, Mass., say that sus- 
tained candle power is the strong point of their lamps. S 

THE WESTINGHOUSE ELECTRIC AND MANUFAC- 
TURING COMPANY devote their space to the type “C” Tesla 
polyphase induction motor. 

KENT ELECTRIC MANUFACTURING COMPANY, 
Worcester, Mass., are supplying drum armature battery fan 
motors at $6.00. They carry a 1œ-inch fan. 

THE PELTON WATER WHEEL COMPANY, New York 
and San Francisco, have installed 9,000 wheels, which aggre- 
gate some 700,000 h. p. 

THE BURTON ELECTRIC SMELTING COMPANY, 
Boston, Mass., suggest to central station managers that they 
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introduce the Burton electric forge, which will be found to fill 
a long-felt want in many fields of manufacturing. 


MULTIPHASE WIRE. The Suburban Underwriters’ Asso- 
ciation, New York, has increased the rebate allowed for the 
automatic fire alarm system to 10 per cent. when the boxes are 
connected by means of the Montauk “Multiphase” wire, which 
has already made so favorable an impression on the electrical 
and insurance public. 

BRUSH ELECTRIC COMPANY, through General Mana- 
ger Hamill, reports the sale of 12 125 arc lighters to the Buffalo- 
FSE Electric Company and states that it is busy on a variety 
of orders. 
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A Fourteen Mile Transmission at Barton, Vt; 
With Monocyclic Apparatus. 

For the past two years the village of Barton, Vt., has been 

enjoying the benefits of cheap electricity brought to it by 


the Barton Electric Light and Power Association, from a water 
power situated fifteen miles distant at Charleston, Vt. Within 


STONE DAM AND WOODEN TUBE, PLUNKETT’S FALLS, VT. 


recent years Barton has been undergoing a steady process of 
growth, incident to the location within its limits of several large 
manufacturing concerns, and the increase of population which 
these have brought in their train. About two years ago it was 
felt that the town had reached the condition in which electric 


GENERATING STATION, PLUNKETT’S FALLS, CLYDE 
RIVER, VT. 


lighting had become a necessity, and the project took form by 
the appointment, by the townspeople, of a committ¢e to inves- 
tigate the matter and report. The question was very thor- 
oughly examined and discussed, and every system canvassed. 
One mile east of West Charleston village on the Clyde River, 
is a water power known as Plunkett’s Falls. This seemed to the 
committee a very ‘suitable source of power which might be 
utilized in connection with the electric lighting project, and it 
was secured at a reasonable figure. At the next village meet- 
ing it was voted to build a plant and to locate it at Plunkett’s 
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Falls. The trustees were empowered to bond the town in ac- 
cordance with an act of the Legislature and to proceed with 
the work. 

The power site is admirably suited to electric generation pur- 
poses. The stream is large, the flow comparatively uniform and 
with only ordinary precaution little danger of shut down is 
likely to occur from ice or freshets. The entire fall of water, 
76 feet, is utilized. 

A masonry dam 75 feet long was thrown across the river at 
Plunkett’s Falls and from this to the power house forebay a 
flume or wooden pipe line, 1,000 feet long, was laid, 700 feet 
of which is laid upon a rock ledge along the Clyde gorge above 
the stream. The wooden pipe is built of heavy planking 
tongued and grooved and held together by heavy iron bands. 
The hydraulic work was carried out by G. W. Buzzell. 

The system of generation and transmission adopted is the 
monocylic system of the General Electric Company. The use 
of this system for a transmission of power over so great a dis- 
tance is extraordinary and this is the only instance in which it 
has been employed. It has, however, been successfully operated 
without accident or difficulty since the day the plant was 
started. 

The power house is a frame building standing on a rock ledge 


LEFFEL WHEEL, GENERATING STATION, CHARLESTOWN, 
PLUNKETT’S FALLS. 


near the stream, about one mile from Charleston village. It is 
divided into three parts, the lower or turbine chamber, the 
dynamo and switchboard room and the living room of the sta- - 
tion attendant above the dynamo room. The turbine is from the 
works of the James Leffel Co., of Springfield, O. It runs at 
350 revolutions per minute and is rated at 500 h. p. The dis- 


GENERATING PLANT, CHARLESTOWN, PLUNKETT’S FALLS. 


charge water passes into a tail race 200 feet long below the 
power house. The turbine is belted to two General Electric 
monocyclic alternators set up on the first floor. These are eight- 
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pole machines, each of 100 kilowatt capacity, delivering current 
at 1,040 volts at a speed of 900 revolutions per minute. 

These alternators are simple single-phase generators differing 
slightly from the standard single-phase type, in the armature, 
which is provided with a small additional winding known as a 
“teaser” coil. By means of this coil an out-of-phase electro- 
motive force is furnished for the purpose of starting motors. 
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INTERIOR OF SUB-STATION, BARTON, VT. 


The monocyclic system is, however, essentially a single-phase . 


system and practically all the energy is carried over two wires. 
From these the lighting system is supplied in the usual man- 
ner. The induction motors require a third or “power wire,” 
but this is run only to points where motors are to be installed. 
Thus the lights are operated on a single-phase system, while 
the motors operate as on a multiphase system. In the mono- 
cyclic system unbalancing is impossible. 

The armatures of these machines are of the ironclad type 
and the coils are formed and insulated before application to 
the core. They are held in place by insulating blocks and no 
binding wires are used. The armature is thoroughly ventilated, 
and built up of thin sheets of steel of high magnetic permea- 
bility. The frame is in two parts, the lower being the base, 
lower magnet yoke and the pillow blocks; the upper part being 
the upper magnet yoke. The pole pieces are made up of steel 
laminations cast into the yoke, and the field coils are wound 
on insulated removable spools. The machines run cool and 


MAIN SWITCHBOARD, GENERATING PLANT. 


regulate automatically. Each machine occupies a space of 6 ft. 
8 in. long by 6 ft. 2 in. wide. 

The switchboard is of the wooden skeleton type and all wires 
to and from it are carried underneath the floor. The step-up 
transformers are of the air-blast type and are four in number 
each of 40 kilowatt capacity. In these the initial pressure is 
raised, and the current passes to the transmission lines at 5,720 
volts. One illustration shows a pole head near the entrance of 
the line into Barton. The topmost insulator supports an iron 
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barbed wire grounded at intervals and acting as a lightning 
arrester. The next three insulators arranged in a triangle are 
of the porcelain double petticoated type, and carry the three 


POLE LINE, ENTERING TOWN OF BARTON. 


main transmission wires of No. 4 B. & S. gauge. The next 
three are of glass and carry the secondary mains from the sub- 
station. The two lowest carry the telephone wires. 

The substation at Barton is a small frame building carrying 


| 


~ it | IK 3 


7 


[ve 


= 


SUB-STATION, BARTON, VT. 


a tower into which the main transmission lines are brought and 
connected through G. E. alternating current lightning arresters 
to step-down transformers, each of 40 kilowatt capacity, also of 
the air-blast type. These are cooled by two 12-in. Sturtevant 


EXCITERS AND WATER WHEEL GOVERNOR, CHARLESTOWN. 


blowers—one coupled directly to an overshot water motor driven 
by water from the Barton water system, the other coupled di- 
rectly to a 1h. p. induction motor served from the long dis- 
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tance transmission lines. There are thus two methods of venti- 
lating the transformers, but ordinarily the water motor only 
is in use, the electric motor being called upon in case of emer- 
gency. The transformers reduce the pressure of the current to 
1,040 volts, at which pressure it is distributed over a system of 
feeders to smaller transformers, in which the pressure is again 
reduced to 113 volts. 

The service network is laid out on the Edison three-wire sys- 
tem, and all current is supplied to customers through Thomson 
recording wattmeters. The lighting of the streets is effected by 
groups of two 16 candle power incandescent lamps, under a 
small reflector hood, located at short intervals along the streets 
and highways. They are directly connected to the secondary, 
three-wire Edison, network. This system of lighting was 
adopted because it allowed the use of one type of lamp only for 
all lighting purposes in Barton. Furthermore, the chance of 
both lamps failing is very greatly reduced, and as a matter of 
fact inspection of the street lamps is made once a week only. 
The number of 16 candle power lamps wired for residential and 
street lighting is 2,000. 

The cost of operating this plant is, we are assured, exceed- 
ingly low, while the service rendered is highly satisfactory. The 
transmission line is carried also to the town of Island Pond, Vt., 
12 miles away, where about 800 lights are supplied with the 
necessary current. The committee under which the project was 
started was made up of Messrs. C. P. Percival, Geo. H. Davis 
and J. W. Murkland. The general superintendency of the work 
was vested in the town trustees E. G. Colliston, H. T. Seaver 
and E. F. Dutton. The resident engineer, who superintended 
the details of the work, was Mr. Ernst Gonzenbach. 
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The Glascow, Scotland, Municipal Lighting Plant, 
Port Dundas. 


WE illustrate herewith in some detail the plans for the new 

Port Dundas plant of the Glasgow municipality, which 
will contain a good deal of American apparatus. These plans 
have been prepared by Mr. W. A. Chamen, the electrical engi- 
neer of the corporation, and the building was designed by Mr. 
Andrew Myles, in consultation with him. ahe portion of the 
building now being proceeded with is in the centre, and meas- 
ures some 220 feet long. It will be capable of containing plant 
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FIG. 1—ELEVATION OF GLASGOW MUNICIPAL LIGHTING 
PLANT, PORT DUNDAS. 


equal to an output of 10,000 indicated horse power. The whole 
building, when ultimately completed, will be capable of con- 
taining plant equal to an output of 30,000 indicated horse power. 
The plant at present to be installed in these buildings consists 
of two Babcock-and Wilcox boilers of about 1,100 h. p. each, 
carrying about 200 lbs. steam pressure and fitted with auto- 
matic stokers of the chaingrate type; one triple-expansion ver- 
tical engine of 900 indicated horse power, made by Messrs. Mat- 
thew Paul & Co., Limited, of Dumbarton, directly coupled to 
multipolar dynamo by Messrs. Shuckert & Co., of Nurnburg, 
furnished by Messrs. Mavor & Coulson, Glasgow. One com- 
pound vertical engine of 750 indicated horse power by the Ball 
& Wood Company, directly coupled to two dynamos by the 


THE ELECTRICAL ENGINEER. SI 


Walker Manufacturing Company, the contract for this being in 
the hands of Messrs. Laing, Wharton & Down, of London. 
One 400 h. p. triple-expansion vertical engine by Messrs. Mir- 
lees, Watson, Yaryan & Co., Limited, and one 200 indicated 
horse power compound vertical engine by the same makers, each 
being directly coupled to dynamos by. Messrs. Crompton & Co., 
Chelmsford, the contract for these two sets being in the hands 
of Messrs. Mirlees, Watson, Yaryan & Co., Limited. 

The Forth and Clyde Canal lies at a considerably higher level 
than the engine room floor, and the ground falls away rapidly 
from the canal to the roadway. Although this necessitates dif- 
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FIG 2.—PLAN OF PORT DUNDAS PLANT. 


ferent levels for the floors of the coal store, boiler house, engine 
room and battery room, it offers advantages in the supply of 
fuel. The coal will be brought in by canal and lifted by the 
Temperley transporter direct from the barges, and deposited 
either into the coal store or into weighing hoppers placed above 
the coal tanks on the top of the wall between the coal store 
and the boiler house. From this tank it can be shot either into 
the coal store or into the hoppers of the automatic stokers, 
along the boiler fronts. The ashes from the boiler furnaces me 
delivered into a tunnel or subway running from end to end of 
the boiler room and arranged so that shallow trucks can receive 
the ashes and carry them to the ends, where they can be lifted 
and shot into carts or otherwise disposed of. 

There will be only one line of boilers, each unit of which 
will be of about 1,100 h. p. There is a space behind the boilers 


FIG. 3—SECTIONAL VIEW, PORT DUNDAS PLANT. 


sufficiently large to take economizers, the three chimneys divid- 
ing the space into four lengths. Two of the chimneys will be 
at least 230 feet high and 13 feet in diameter, and the centre one 
200 feet high and 11 feet in diameter. All steam pipes will be as 
far as posstble in the boiler room, and there will be no ring 
main of steam pipe entailing the use of large valves which are 
so troublesome to keep tight. Arrangements will be made so 
that the main steam pipe can be relieved of all pressure at certain 
times without stopping the station. 

The engine room is about 57 feet in width and is spanned by 
a traveling crane capable of carrying 25 tons, so that it will be 
capable of dealing with sets of plant up to 2,500 h. p. in size. 
Next the wall of the boiler house is a trench along which water 
tanks on weighing machines can be run for the purpose of 
measuring the condensed steam from the air pump of any en- 
gine which may be under test. All the large sizes of engines 
will be fitted with separate surface condensers, having the air 
pumps either driven directly by rocking shaft and connecting 
rods or by electric motors. The cooling water will be taken 
from the canal at one end of the engine house and returned to 
it at the other, the necessary pumps for overcoming the pipe and 
condenser friction being of the centrifugal type and driven by 
electric motors. Owing to the position of the canal very little 
power should be required for forcing the circulating water. On 
the left-hand side of the engine room tunnels are provided ior 
the cables to and from the dynamos, switchboards and feeders. 
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The roofs of both engine and boiler rooms will be entirely 
of iron and giass so as to give ample light. 

Next to the engine room comes the battery room, which is 
divided in the middle by the entrance under the tower contain- 
ing the station engineer’s office, etc. An important feature of 
the design is that the station engineer’s office has in it a bay- 
window projecting into the engine room, so that he can see 
from end to end of it without leaving his room. By means of a 
spiral staircase he can also obtain access to a gangway over- 
head, which passes across the engine room above the level of 
the traveler and thence also across the boiler house, so that 
he can, with the minimum amount of walking and in the short- 
est possible time make an inspection of the whole premises. 


Two-Wire Distributing Systems and Lamps, 
200-240 Volts.’ 
BY JOHN W. HOWELL. 


Lye ee NG systems, operating at 200-240 volts with 
simple two-wire circuits, first attracted attention about 
four or five years ago. These carly plants used two 110-120-volt 
lamps in series and were installed as a means of competing in 
cost of installation with three-wire plants without resorting to 
the alternating current system, with its disadvantages where 
motors are operated. The growth of these plants was slow until 
the demand created by them led to the production of the 200- 
240-volt lamp and practical experience had shown the weakness 
of these lamps and led the makers to overcome the difficulties 
met in their manufacture. 

These defects have been entirely remedied, and the experi- 
ence of many plants operating 200-240-volt lamps during the past 
year proves these lamps to be just as reliable in service as are 
110-volt lamps. The development of the lamp has taken con- 
siderable time, and the growth of the 200-240-volt two-wire 
system in spite of the shortcoming of the early lamp is due to 
compensating advantages in other elements of the system. 

These advantages over the three-wire system are: (1) cheap- 
ness of installation and (2) simplicity of operation. 

1.—Cheapness of installation of the 200-240-volt two-wire sys- 
tem, when compared with the 110-120-volt three-wire system, 
arises from the use of a single large dynamo where the three- 
wire system requires two, each having half the capacity; with 
the accompanying duplication of regulating apparatus, indica- 
tors, ammeters, etc. There is also a saving of the entire cost of 
the neutral conductor of the three-wire system, which conductor 
in street mains (as distinguished from feeders) and in house 
wiring, should be as large as the outside wires. 

Three-wire plants in cities, whose business warrants the em- 
ployment of the skill necessary to operate the system to best 
advantage, successfully use 110-120-volt 3.1 watts per candle 
lamps and get very excellent results from them. The 200-240- 
volt two-wire system cannot be considered a competitor of the 
three-wire system under these conditions since the best 200- 
240-volt lamp on the market to-day is a four watts per candle 
lamp. But it is my opinion that in smaller installations, whose 
conditions call for a 3.5 watts per candle lamp when a 110-120- 
volt three-wire system is used, the advantages of the two-wire 
200-240-volt system are sufficient to offset the disadvantages of 
a 4:-as compared with a 3.4 watts per candle lamp. Under 
normal conditions the performance of the present four watts 
per candle 200-240-volt lamp as regards life and maintenance 
of candle power is about 25 per cent. poorer than the present 
3.5 watts per candle—110-120-volt lamp, but it is my opinion 
that the greater irregularities in pressure ordinarily found in 
the three-wire plants we are now considering, as compared with 
the two-wire plants operated under similar conditions, fully 
counteracts, by its injurious effects upon the lamps, the ad- 
vantage in life and candle power which the 110-120-volt 3.5 watts 
per candle lamp has under normal conditions over the 200- 
240-volt four watts per candle lamp. 

In considering the relative advantages of the two systems, in 
the case of moderate sized plants above referred to, we must 
charge against the saving effected in a two-wire plant by its 
single equipment and omission of the neutral conductor, the in- 
creased capacity of machinery and conductors made necessary 
by a four watts per candle as compared with a 3.5 watts per 
candle lamp. 


1Read before the 15th General Meeting of the American Institute of 


Electrical Engineers, Omaha, June 27th, 1898. Abstract. 
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Considering the copper required by a 220-volt two-wire sys- 
tem using four w. p. c. lamps as our unit, the copper required 
by the two outside conductors of a 110-volt three-wire system 
using 3.5 w. p. c. lamps will be .875. The amount to be added 
to this for the neutral conductor will vary somewhat with loca- 
tion of the station with reference to the points of consumption. 
If we assume that one-half the copper is installed for feeders and 
one-half for the distributing mains, and that the neutral wire is 
one-third the size of the outside wire in feeders and the same 
size in mains, then the total copper in the neutral conductors 
of feeders and mains will be 29 per cent. of the amount used 
in the two-wire 220-volt system, and the total copper used in 
the 110-volt three-wire system will be 16 per cent. greater than 
the copper used in the 220-volt two-wire system. This compari- 
son of the costs of copper does not consider the cost of wiring 
customers’ premises, which is usually borne by the customer; 
it is, however, an advantage to the 220-volt system that this wir- 
ing will require at least 20 per cent. more copper for the three- 
wire 110-volt system than for the 220-volt two-wire system. 

The 4 w. p. c., as compared with the 3.5 w. p. c. lamp, would 
require for the 200-240-volt two-wire system, one-seventh 
greater capacity of boilers, engines and dynamos than would be 
required for the three-wire 110-120-volt system. 

The duplication of apparatus required for the three-wire sys- 
tem will only partly offset this increased cost in the two-wire 
200-240-volt system, but the cost of this duplication of apparatus. 
together with the increased cost of copper required, will in many 
cases make the cost of installation of the three-wire system at 
least equal to that of the 200-240-volt two-wire system, leaving 
the simplicity of operation of the two-wire system to be bal 
anced against the increased cost of fuel required to operate 4 
w. p. c., as compared with 3.5 w. p. c. lamps. 

During the time the plant is operated considerably below its 
rated capacity, which will probably cover even the maximum 
load during the first year of the plant's existence, and all but 
three or four hours per day at all times, I think the increased 
fuel consumption due to 4 w. p. c. lamps will not be appreciable 
because of the poor efficiency of boilers and engines with light 
loads, and the total increased consumption of coal during the 
year will, I believe, be a small consideration under most circum- 
stances, and in my opinion not enough to balance the simplicity 
of operation above noted. 

A few months ago I made a trip through some of our centrai 
States, visiting a number of 200-240-volt plants to get a knowl- 
edge of the practical workings of the systems from the persons 
actually operating them, hoping to get from their experience, 
information concerning existing conditions which would be of 
value in the lamp factory. 

Naturally, my first questions to the man who operated the 
plant concerned the lamps; were they generally satisfactory? 
were they long lived? did they ever explode? I was greatly 
pleased with the answers I received. The lamps were reported 
to be almost universally satisfactory. They were very long lived, 
in fact too long lived, for better service would be rendered if the 
lamps were renewed when they began to get dull, and not 
allowed to remain in service after they ceased to give a first-class 
light. 

These 4 w. p. c. 200-240-volt lamps may be used for 600 hours 
and still give a good light, but I think this is about tae limit of 
their useful life. If not taken in they will keep on burning for 
a long time and will give an average life of over double that 
figure before breaking. 

The reports concerning exploding were equally satisfactory. 
For the past year or more, exploding lamps had been practically 
unknown; previous to that time, however, this had been one of 
the most serious objections to the system. 

All these plants have been installed with switches, cut-outs, 
and other appliances made for 110-120-volt installations, and it 
is remarkable how little trouble has been caused by them. 

Sockets.—Ordinary key sockets have been freely used and ex- 
perience has shown the Edison screw socket and lamp base to 
be preferable to other types. Some engineers recommend key- 
less sockets and good snap switches, to avoid possible failure of 
the key socket to break the circuit. 

In order to get the desired factor of safety, the General Elec- 
tric Company has recently developed a special key socket for 
this work, having a break gap twice as great as the sockets de- 
signed for 110-120-volt systems, and having a fibre insulating 
lining between the outside shell of the socket and the screw shell 
which is connected with the circuit. This fibre lining projects 
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sufficiently beyond the screw shell to prevent contact with the 
circuit when the lamp is in the socket. The lamps are provided 
with short bases designed to be completely covered by this fibre 
lining, so it is impossible to get a shock by touching the lamp 
when it is burning. 

Flexible Cord.—Flexible cord has been freely used, and is all 
right if the best quality is used. For this purpose the conductors 
should be covered with rubber 1-32 inch thick and the outside 
covering should be silk, or if cotton it should be slicked with a 
compound which makes it non-inflammable. 

Rosettes.—Rosettes designed for 110-120-volt circuits having 
fuses, have given a good deal of trouble, so it has become good 
practice to leave out the fuse wire and put copper wire in its 
place, thus having no fuse between the lamp and the fuse block 
close to the switch controlling the circuit. 

The General Electric Company has produced a new porcelain 
rosette which has fuse wires over one inch long; these have been 
severely tested with very satisfactory results. Their use with 
fuses will give protection to individual lamps, which is very de- 
sirable, as it increases the safety of the wiring. 

Cut-Outs.—Fusible cut-outs designed for 110-120-volts, have 
failed in many instances, and have often proved much more fusi- 
ble than their makers expected them to be. A complete line of 
fuse blocks carrying special 200-240-volt fuses has been de- 
veloped recently by the General Electric Company. 

Switches.—Standard knife switches or quick-acting snap- 
switches having large break distances, should be used. Such 
switches specially designed for 200-240-volt installations are now 
being developed. 

Wiring.—Standard methods of wiring for 110-120-volts are 
approved for 200-240-volts. Good rubber covered wire run on 
porcelain knobs or cleats is specified by the fire underwriters. 

Arc Lamps.—Good arc lamps burning two in series on 220- 
volt circuits are on the market. Each lamp is provided with an 
automatic cut-out which throws an equivalent resistance into 
the circuit when one lamp is extinguished, thus permitting the 
use of one lamp if desired. 

Future.—The future of the 200-240-volt system depends largely 
upon the development of a more economical lamp. All other 
elements of the system can be made entirely satisfactory with 
the means and knowledge now at our command, but the produc- 
tion of a more economical lamp calls for an advance in the art of 
lamp manufacture. That this advance will be made and a more 
economical lamp will be produced, I have no doubt, and hope 
to see such a lamp placed upon the market at an early date. 


The Hull Alternating Arc Light Regulator. 


MP D. A. HULL, superintendent of the Port Clinton, O., 
Electric Light and Power Co., has recently secured a 
patent for a device for producing and regulating a constant cur- 
rent suitable for operating alternating current arc lamps in 
series. 

The regulator illustrated in perspective in Fig. 1, consists of 


an auto-converter connected across the mains, as shown in the 
diagram, Fig. 2. 

The solenoid shown in the upper right hand corner of the 
engraving (Fig 1) is in the circuit with the lamps to be con- 
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trolled. It has under its control the induction motor which is 
cut in and out, and reversed according to the conditions of the 
circuit to be controlled. This motor operates the brush on a 
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FIG. 1—HULL ALTERNATING ARC LIGHT REGULATOR. 


series of contacts, which are connected with the leading out 
wires from the auto-converter located on the opposite side of 
the machine. 


Storage Battery Plant of the Buffalo Street 
Railway. 
BY ORRIN E. DUNLAP. 


HOSE who attended the convention of the American 
Street Railway Association, held in Niagara Falls in Oc- 
tober, 1897, will recall the interesting discussion that followed 
the reading of Mr. Charles Hewitt’s paper on “Application of 


the Storage Battery to Electric Traction,” and will perhaps 
remember that Mr. H. H. Littell, general manager of the Buffalo 
Railway Company, stated that his company had been told that 
they could save $75,000 annually by the use of a battery. Since 
then the Buffalo Railway Company have installed a battery in 
connection with their power house and have started out to save 
all or a part of the promised amount. 

The battery they have secured was made by the Electric 
Storage Battery Company, of Philadelphia, and it occupies a 
new fire-proof one-story brick building erected on the south 
side of the company’s power house, on Niagara street. This 
building is most substantially constructed, and is in good keep- 
ing with the permanent improvements from time to time made 
by this progressive company, the officers of which are ever alert 
to do anything that will add to the efficiency of their service 
and station. The battery room is about 40 by go feet and has a 
concrete floor. A row of posts runs through the centre. There 
is a row of windows on one side, and at night incandescent 
lights furnish illumination. The capacity of the battery is 
1,200 horse-power hours. It has 270 cells, connected in series. 
The tanks are 59% inches by 2114 inches by 2434 inches. 
The number of plates in each cell at present is 41, but provision 
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has been made so that a sufficient number of plates may be 
added to increase the capacity of the battery 66 2-3 per cent. 
without adding to or enlarging the tanks. This fact clearly 
demonstrates that the company have full confidence in the ser- 
vice of the battery. In size the plates used are 15 by 15⁄4 inches. 


STORAGE BATTERY PLANT, BUFFALO STREET RAILWAY. 


The positive plates weigh 24 pounds and the negative plates 16 
pounds. The weight of the battery is 21,000 pounds. 

In connection with their battery the Buffalo Railway Company 
have installed a booster, which they have given position near 
the center of the main floor of the power house. This booster 
was made by the Western Electric Company. It is direct con- 
nected to a six-pole Western Electric motor of 220 kilowatts. 
It is good for 3,000 amperes at 70 volts. Its purpose is the reg- 
ulation, charging and distribution of the current of the battery. 
A feature of it is that it has two commutators in parallel, their 
diameter being 29 inches and their length 21 inches. The dens- 
ity of the current under the brushes under full load is under 20 
amperes per square inch. The dimensions of the whole unit 
are 150 inches, by 79 inches, by 84 inches high, the total weight 
being 45,000 pounds. 

Just inside the battery room walls the ends of the battery are 
connected by leaded copper bus-bars to cables which run to the 
switchboard. This switchboard stands on a gallery in the main 
room of the station. The panels are of black marble. It is 
equipped with differential ammeters to show whether the bat- 


BOOSTER, BUFFALO RAILWAY STORAGE BATTERY PLANT. 


tery is charging or discharging. It also has differential volt- 
meters for the purpose of throwing the battery in parallel with 
the dynamos or rotary converters. There is a reversing switch 
connected with the shunt field of the booster for the purpose of 
changing the polarity of the booster to facilitate the charge and 
discharge. There are also two double pole switches, one of 
which is for the purpose gf throwing the battery in parallel 
with the dynamos or converters, and the other for the purpose 
of throwing the battery through the booster or direct to earth, 
as circumstances ¢all for. 

Ventilation of the battery room is secured through ventilators 
in the ceiling, which allow the gases to pass off into the outside 
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air. A current of fresh air enters the battery room near the 
floor, and by this means the ventilation is made most perfect. 

The Buffalo Railway Company now take 2,000 h. p. of the 
transmitted energy of Niagara. The peak of the load on the 
Buffalo system rises late in the afternoon, about 6 o'clock, anil 
this the battery aids in meeting. From 7 a. m. to 7 p. m. the 
battery is operated in connection with the steam plant and with 
the converters during the night hours, until it is fully charged. 
During the early hours of the night the battery and converters 
take the load, and from about 9 p. m. to I a. m. the converters 
are charging the battery from Falls power. 

The power house of the Buffalo Railway Company is a model 
of neatness in every particular. While the highest efficiency is 
demanded and obtained, econcmy is practiced at cvery pojnt. 
and the claim is made that the actual cost of power per car mile 
is less in Buffalo than many other cities. The superintendent oi 
the power house is Mr. Thomas Henning, who expresses great 
satisfaction with the battery installation and with the Niagara 
power service. 


Notes From the Field—Electricity on the 
Pittsburg Street Railways.—I 
BY C. B. FAIRCHILD. 


“The world advances, and in time outgrows 
The things that in our father’s day were best.” 


T.S couplet is more than true, if it be applied to the street 

railway interests of Pittsburg, for in our own day and 
within a decade, things that were new have become old and 
have been replaced by better schemes, shaped out by men who 
have been made wiser by the rapid and steady growth of elec- 
trical truth. These men were so earnest they found no time 
to waste in patching; but have shoved aside the material and 
methods that were outgrown and that did not meet the demands 
of the time, and have reared a goodły work that is admirably 
suited to present requirements. The managers may well be 
envied by others who have not had the privilege of boldly 
shedding the old, and of putting on the new equipment. The 
scheme embraced the consolidation of all of the principal street 
railway lines of the city under the management of two com- 
panies, one known as The Consolidated, the other, The United 
Traction Co., with the mileage about equally divided and which 
embraces for each company territory in Pittsburg and Alle- 
gheny; the abandonment of cable power; and the re-equipment 
of all electric lines, and in the case of The Consolidated Com- 
pany the power concentrated in a single station and central re- 
pair station. The same company has also six new modern 
power houses, and the manager has adopted a standard for cars, 
trucks, tracks and has grouped all the auxiliary appliances and 
details into units. 

The Consolidated Company’s new power station replaces the 
seven formerly required before the change from cable. The 
two storage battery stations, however, which were installed to 
help balance the power, will be retained. The location of the 
new station is on the bank of the Allegheny river, near Twen- 
tieth street, and not far from Penn avenue. The site is near the 
centre of the power distribution, making the average distance 
only about two miles, with a maximum of about seven miles. 
All the details of the power equipment, both electrical and me- 
chanical, as well as the station, and in fact, all of the new struc- 
tures, have been worked out by the chief engineer. 

The power station is designed for an ultimate equipment of 
20,000 h. p. The first equipment, however, consists of six di- 
rect coupled units. The engines are cross compound, condens- 
ing with cylinders 30 x 54 x 48, having Corliss valve gear, and 
there are several novel features in the construction of the cross- 
head, connecting rod, governing mechanism and other minor 
parts. The generators are each of 800 kilowatt capacity. There 
are twelve boilers of the water tube type, with a capacity of 
4.500 h. p. The boiler room is parallel with the engine room, 
being separated by a fireproof wall, and the steam pipes drop 
down along the wall next the hoilers and extend under the floor 
of the engine room to the cylinders, the throttle valves being 
controlled by hand wheels above the floor. An iron platform 
runs along the whole length of the wall of the boiler room on 
a level with the trunk steam pipe, from which the valves are 
readily operated. An electric traveling crane of 90,000 pounds 
capacity spans the engine room, providing for the quick hand- 
ling of any piece of machinery, The building is of brick, the 
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front being of Pompeiian fire brick, and the roof is supported 
with steel truss girders, while the covering is of concrete, felt 
and gravel. Large ventilating areas are provided, and these 
are shielded with stationary slats after the manner of Venetian 
blinds. The ground dimensions of the entire structure are 272 
by 115 feet. The engine room is 55 feet wide, and the boiler 
house 60 feet, including a coal storage bin, which runs the whole 
length of the structure. There is also an elevated steel coal bin 
extending the entire length of the boiler room, which has a 
capacity for six tons per running foot, or a total capacity of 1,632 
tons. A coal conveyor is provided, which is operated by an 
electric motor, by means of which coal is received from boats 
or cars at the river end of the building, and is by it placed in 
either of the storage vaults, or is taken from one to the other, 
as may be necessary, and by which the ashes are also removed. 
The condensers and auxiliary steam equipment are located in 
the basement, or rather in partitions, designed for them be- 
tween the engine foundations, which are built up of concrete. 
The foundations for the structure and equipment are not less 
interesting than the superstructure, being all of concrete and 
built as a unit, while it rests on a foundation of river gravel. 
It contains 20,000 cubic yards of concrete, the side walls being 
in some places seven feet thick. The sand and the stone for the 
foundation were obtained from the river nearby, and were de- 
livered by an incline to a large home-made concrete mixer, 
which has the capacity of 600 cubic yards a day; all the founda- 
tion work was put in by the company. The condensing water 
is lifted from a well 45 feet in depth, which is sunk below the 
low water mark of the river, the pump being about 17 feet be- 
low the coping, and is provided with an intake tunnel extending 
to near the middle of the river, and protected by a filtering crib. 

The switchboard occupies a brick lined room in the founda- 
tion, and the switches are operated by air pressure from the 
engine room floor. From this the current is led out by lead- 
covered cables, through a brick tunnel extending to Penn ave- 
nue, a distance of nearly 600 feet. The interior of the tunnel 
is § by 7 feet, providing for an ultimate capacity of 40,000,000 
circular mils of feed wire, while there is room left for the free 
passage of the employés. The foundation to this tunnel is of 
concrete, and in this is embedded in two layers thirty-two 63 
pound girder rails, having their ends double bonded, and to 
which the return feeders are attached. At Penn and Liberty 
avenues the cables are brought up to the arms of a distributing 
pole from which they are led off in eight directions. 


The new repair shop and auxiliary buildings are known as 
the Frankstown avenue car station, and comprise four large 
buildings, all of brick with a steel truss roof and of about the 
same general design. The three main buildings are all of the 
same width, and are placed in line with each other in the direc- 
tion of their longest dimension, and between them are ample 
storage tracks, while they are connected by two tracks running 
the whole length of the plot, one outside the line of the building, 
the other within and next to the wall on the opposite side. The 
first, or operating house, is 135 by 220 feet and is constructed 
with a brick floor. The repair shop proper is 135 by 576 feet, 
and is divided into paint shop, wood shop, erecting department 
and iron tool department, with pits and dismantling devices 
with an electric transfer table in each department. The storage 
house is 135 by 400 feet, and between it and the machine shop 
is a large area for storage containing twelve tracks, which are 
connected by a diagonal cross track, having both single and 
double slips. The warehouse is located just outside the storage 
tracks, and is 50 by 150 feet. The power for driving the tools 
is derived from an electric motor, while some of the machines 
are provided with an independent motor. A special feature are 
the dismantling pits which are located in the main shop. and 
are each equipped with four sets of screw jacks, mechanically 
operated from shafts driven by an independent motor. With 
this equipment, the car body being run on and the body sup- 
ported by proper bearings. a portion of the track with the truck 
is lowered when ‘the truck is run to one side and another one 
substituted. This is then lifted in place, and the wiring connec- 
tions are made, the entire operation requiring only about fifteen 
minutes. The inspection pits are conveniently located, and 
have no partitions between them, the rails being supported on 
posts, giving free access from one to the other, and an iron 
grating is provided, which answers for a floor between the dif- 
ferent pit tracks. There is a wheel grinding machine of novel 
design with which the wheels are ground without removing 
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them from the car. A section of pit track is set apart for this 
purpose on which the car is run. The truck is then supported 
independently of the wheels, and a portion of the track under 
each wheel is removed. Centering lathe heads are provided on 
each side, and by removing the journal box covers the axles 
are readily centered and left free to rotate. The emery wheels 
are each operated by an independent motor, so that the speed 
can be regulated to suit the diameter, which varies as they are 
worn. These are so placed in the pit that they come in con- 
tact with the thread of the wheel on the under side, so the 
operation can be readily inspected, and being beneath the box, 
the dust cannot settle about the journal. The car wheels are 
revolved by their own motor in a direction opposite that of the 
emery wheel. To provide for proper resistance control under 
these conditions, a section of the trolley wire over the cars is 
partly cut out of the main circuit by means of resistance coils, 
which leave sufficient current to bring the car into position, 
while it provides for properly regulating the speed of the motor. 
An electric crane spans the main floor of the repair shop and 
provides for the prompt handling of car bodies, trucks or any 
heavy material. 

The shops are provided with trolley hoists and all the labor 
saving devices which a long experience has proved to be de- 
sirable. 

The buildings are warmed by a hot air system which includes 
a nest of steam pipes, with fan for forcing the air into the sup- 
ply pipes. The storage house, which is also a receiving station, 
is provided with waiting and lunch rooms for use by the em- 
ployés, and is equipped with 298 lockers, arranged in double- 
deck rows, each of which is ventilated and provided with hooks 
for clothing. In the receiver’s office a marble slab is let into 
the counter at each window, which furnishes a smooth and dur- 
able surface, over which the envelopes and money are passed. 
The woodwork is of Georgia pine and finished and varnished 
in natural color. For ventilating the main floors, the deck 
lights on each side of the monitor roof are so arranged that 
for each section every other sash .s attached to a sliding frame, 
which is provided with rollers and a track on which to run. 
By means of ropes that come down to the main floor, a whole 
section containing the alternate sash can be readily shifted, giv- 
ing ventilation up to the full width of the sash. 

The six new car houses are conveniently located in different 
parts of the city, and have the same general equipment. The 
one near Highland Park is built into the side of a bank, and 
one track is on the high ground, with a double track loop lead- 
ing into the station, so that the trail cars can be dropped and run 
in by gravity. The front of the station is divided into waiting 
rooms, receivers office, room for the trainmen, with lockers 
and tables and other suitable furniture. In the basement are 
toilet rooms for the employés, with wash basin and towels, the 
plumbing all being exposed, giving a very neat appearance. The 
finish of the office rooms is of yellow pine, and from the re- 
ceiver’s office a balcony opens out to the main floor, from which 
the foreman can count all the cars that may be in at any time. 
In the basement under the offices is located a supply room, 
boiler room and sand-drying apparatus. The building is heated 
by hot air, one of the old cable boilers furnishing the steam for 
heat, and for operating the fan of the heater. The telephone 
in the receiver’s office is mounted on a hand elevator, so that it 
can be ‘drawn and used by parties in the basement without the 
necessity of climbing the stair. The main building is of brick 
and corrugated iron, with a brick floor, the dimensions being 
200 by 112 feet. There is track accommodation for thirty-four 
cars, while in front there are seventeen tracks, which occupy 
a large yard offering ample storage capacity. These tracks all 
connect with the main track, which forms the loop around the 
building. The house being designed only as a washing and in- 
spection station, the cars when cleaned are run out and are held 
ready for service, an arrangement that saves the payment of in- 
surance on the building. An electric transfer table operates 
through the middle of the floor, and on each side of the 
transfer track there is room for two cars to stand. The in- 
spection pits occupy the space between the front and the 
transfer track, and these, like those in the machine shop, are 
not partitioned off from each other, but the tracks are supported 
on posts, while between the tracks an iron grating answers in 
place of the floor, which arrangement leaves but one floor to 
sweep, and prevents an accumulation of waste material. 

As noted above, everything is standardized, and appliances 
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of the same kind are treated as a unit, repairs being made on 
a specified equipment at stated periods, without being left to 
wear out. The car trucks are of the McGuire type, the motors 
Westinghouse No. 38, and all the cars are provided with elec- 
tric brakes of the G. E. type. The gongs are placed on the 
hood of the cars, and are rung by means of a cord that hangs 
just above the controller handle. This arrangement relieves 
the motorman from being obliged to stand most of the time on 
one foot, as when the gong is operated, as is usual by foot 
power, and also prevents the breaking of gongs, not one on 
the system having been broken for over two years. Moreover 
they do not sound as loud and offensive as when rang by foot. 

Very few transfers are issued, as the routes are so arranged 
that they form concentric rings, coming to the same tangent 
point in near the centre of the city, and then spreading out 
balloon shape through the outlying territory. In answer to a 
question relating to the economy of the electric as compared 
to cable power on the lines which have been changed, the man- 
ager remarked, “that after the change the number of power 
plants was reduced from seven to four, sixteen boilers were 
sold, while a larger number of cars were operated,” resulting 
evidently in a decided saving. 

Trail cars are used on a number of lines, and all are equipped 
with the Van Dorn couplers for this purpose. These are so 
united as to leave no lost motion between the cars. On some 
of the trunk lines, the trail cars are dropped at the intersection 
of branch lines over which they are hauled by short independent 
motors. These dummy motors are entirely enclosed, and are pro- 
vided with electric and wheel brakes, the latter being operated 
by a lever. By an arrangement of the trolley cord, the trolley 
pole can be manipulated by the motorman without leaving his 
cab. A continuous cord runs in both directions from the pole, 
passing down at each end of the car under a roller, and through 
from end to end under the ceiling. By this means the pole may 
be drawn down and freed from the wire by the motorman, re- 
versed and returned to the wire ready for running in the oppo- 
site direction. 

A new mail car of novel design, and which was built by the 
Laclede Car Co., of St. Louis, Mo., has recently been added 
to the equipment. This is provided with a stamp cancelling 
machine, which is operated by an electric motor. There are 
other labor saving arrangements which embody the latest 
practice adopted by the post office department. 

The Consolidated Traction Company is operated under the 
management of C. L. Magee, president, and G. F. Greenwood, 
chief engineer and general manager. 

Among the manufacturers and contractors for the new equip- 
ment mentioned above, the following may be noted: The Penn- 
sylvania Iron Works Co., of Philadelphia,, engines and auxiliary 
equipment; The Babcock & Wilcox Co., boilers; Westinghouse 
Electric & Mfg. Co., generators; Pawling & Harnischfeger, 
Milwaukee, electric traveling crane; Alfred F. Moore, Phila- 
delphia, lead-covered cables; Jones & Laughlin, structural steel 
for roofs and coal bin. 


The Henry “Regenerative” Controller For 
Electric Cars. 
BY JOHN C. HENRY. 


DURING the past year the writer has been engaged in the 

development of a new method of control for electric cars, 
which is named “The Regenerative System,” a brief descrip- 
tion of which was published last summer. 

The system consists mainly of a combination of the features 
of the series multiple control, electric brake and independently 
excited motors. After making hundreds of tests, the great ma- 
jority of which were failures, we have succeeded in producing a 
street car controller which has the following surprising advan- 
tages over the best of those in common use: 

First—For all practical purposes we are able to increase the 
capacity of the present standard forms of motors about 25 per 
cent. 

Second—In ordinary electric railway service an increased 
efhciency of 40 per cent. is within reach over the present 
methods. 

Third—Much quicker acceleration is available than is possible 
with the ordinary railway motors. 

Fourth—An ideal braking system is provided without fric- 
tion or wear of parts. . 
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Fifth—Without regulation the cars may make the same speed 
in the suburbs, where the voltage is low, as they do in the vicin- 
ity of the power station, thus avoiding the necessity for boosters. 

Sixth—Arranging so that the cars run (without regulation) on 
the up or down grades at about the same speed as they do on 
the level. 

Seventh—Arranging so that the motors are electrically tied 
together, thus preventing one of them from racing when they 
are connected in series. 

Eighth—Reducing the output of the station and consequently 
the losses on the feeders and rails. 

Ninth—Protecting the motor from injurious induced cur- 
rents. 

Tenth—Arranging so that the torque of or the ability of the 
motors to start or pull a very heavy load may be temporarily 
greatly increased without an injurious current in the armature. 

Eleventh—Providing a braking system which cannot flatten 
the wheels. 

For traction purposes an independently excited motor has 
about 25 per cent. greater capacity than a series motor of the 
same size and cost. To explain, it is well known the capacity of 
any form of motor is limited only by its ability to withstand 
heat. It is also well known that the heating effect in the con- 
ductors is proportional to the density of the currents. It is also 
well known that in order to secure light weight, compactness, 
etc., the efficiency of railway motors is not high when they are 
working hard or when they are overloaded. The field magnets 
absorb about 25 per cent. of the energy. Theoretically they 
should absorb none. What is needed is a magnetic abutment. 
It is not essential whether it be in the form of temporary or per- 
manent magnets, providing it is strong and compact enough. 

Our claims to improved efficiency will be readily appreciated 
in considering the following points. Tests made on the principal 
street and elevated railways in the country show that about 
6o per cent. of the total energy used by the cars is absorbed in 
getting them under headway. The most popular controllers 
now in use have eight running positions, six of which waste 
energy by passing the entire current through dead resistance. 
With our controller we use no resistance in the armature cir- 
cuits. Our regulation is done by the smaller member, that is, 
the fields which ordinarily handle but about 10 per cent. of the 
current, and at no time over 25 per cent. of it. 

The other principal saving comes in by recouping current te 
the line. It takes nearly as much power to stop a car as it does 
to start it. In stopping, our motors automatically become 
dynamos and generate a current to the line, thus relieving the 
station dynamos, feeders, etc. The stored up energy of the mo- 
mentum in the cars, or the force of gravity on descending grades 
is turned back into the line in the form of current. This is 
illustrated in a pretty way by placing a wattmeter in the motor 
circuit. Turning the controller handle on makes the disc re- 
volve in one direction, showing it to be driven by current from 
the line, while turning it off reverses the direction of the disc, 
showing the current to be going back into the line from the 
motors. So sensitive is the wattmeter and this method of 
regulating motors that the disc will frequently change direc- 
tions while running on level track without changing the con- 
troller. This action being caused by slight fluctuations in the 
line voltage. 


High speed of the car is automatically maintained in the sub- 
urbs where the voltage is low. The explanation to this is that 
the strength of the fields is controlled by the line voltage. 
When it is low the weaker fields allow the armatures to take 
more current, and consequently they tend to run faster but with 
less torque. In consequence of these oppositional influences, 
the speed of the car remains about the same as when it is near 
the power station. 

The greatest advantage of the system is in the ideal way in 
which it brakes the car without friction, avoiding flat wheels, 
etc. By simply turning the controller handle backwards the car 
is readily stopped, smoother even than with the air brake, or it 
is retarded on descending grades and any desired speed main- 
tained by regulating the controller handle. The braking is all 
done by the armatures, without any additional mechanism. 

On many roads rapid acceleration is desired. This is within 
easy reach with our form of control, and may be obtained in a 
much more economical way than is possible with series motors. 
In series motors heavy currents are necessary to speed up the 
armatures quickly, while these same heavy currents must pass 
through the fields which strengthen its magnetization and in turn 
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tend to retard the armatures. In the “regenerative” system each 
member is supplied with currents independently, so that the re- 
quirements for torque or speed may be met directly without 
waste. In the series motor the field magnets are not self-pro- 
tected, while in the regenerative system the fields protect them- 
selves automatically; that is, their current supply is controlled 
solely by their resistance. If they heat their resistance is in- 
creased and the current reduced. 

While the same theory applies in series motors, with them it 
has but a small fraction of the force, as in the former the volt- 
age across the fields is the maximum from the line, while in the 
series motor, in excessive cases, it would not be over one-quarter 
of this. 

The most frequent cause of injury to motors is the “back 
kick,” which occurs when the circuit is broken. This is gen- 
erally the cause of grounding motors. Principally for this rea- 
son, shunt wound motors have not been used for traction pur- 
poses. There are two ways to avoid this danger. The first, to 
wind the magnets with heavy wire, which is not practicable. 
The second, to provide a better path for this discharge than 
through the insulation. To avoid this flash, and to protect our 
fields from this intense piercing stress, we place a non-inductive 
resistance of small carrying capacity within the controller, and 
arrange it so that it is connected in parallel with the fields when- 
ever the armature circuit is opened independent of the fields. 
This same resistance may be used in special cases to protect the 
motors from lightning by using a supplementary switch. 

When running with the motor in series with the “regenera- 
tive” system, the adhesion is greatly improved. The motors 
may be connected together so that any tendency of one of them 
to race is instantly and automatically checked by its current 
supply being decreased and that of its mate increased. 

The series multiple method of controlling motors looks very 
simple, but it was canvassed over a long time betore its success 
was assured. To change a pair of motors, which are using a 
heavy current from 250 volt to 500 volt machines in a fraction 
of a second without injurious arcing of the current or mechanical 
strains on the machine and car is the requirement. It was met 
first by Mr. Potter in a unique way; that is, by short-circuiting 
one of the motors. In doing this, the motor starts to act as a 
dynamo, and generates just sufficient current to counteract the 
residual magnetism in the magnets, which if it were allowed to 
remain would be sufficient to cause a tremendous current to be 
generated in the armatures. In changing the armatures in the 
“regenerative” system from series to parallel this same method 
could not be employed. 

Instead, we short circuit one of the armatures with resistance, 
leaving the fields excited. The resistance is predetermined and 
arranged so that the armature, although revolving under strong 
fields, has its tendency to generate in the short circuit. Counter- 
acted by the line current, which attempts to drive it as a motor, 
these neutralizing forces permit the armature circuit to be 
broken without any flashing. Another method of changing the 
armature from series to parallel is to break the circuit when the 
fields are weak and connect them in parallel under the fields 
when their strength has been doubled. 

In the regenerative system, the reversing is done by the fields 
instead of the armature. Provision may be made within the 
reverse switch whereby putting the reverse handle in a second 
notch connects the fields from series to parallel thus providing 
for great torque or breaking force. This is operative only while 
the motor man has the reverse handle in the second position and 
is intended for use in emergencies only, such as starting heavy 
loads, pushing disabled cars up short, heavy grades, or for emer- 
gency braking stops to prevent accidents. 

Ordinarily fields are wound so they would stand the full line 
potential all day without injury to the insulation. They conse- 
quently are much more reliable than those of series motors. 
The armatures when doing the same work carry 25 per cent. less 
current than if they were working as series machines. They are 
not exposed to the high induced current ordinarily projected by 
the field magnets when the circuit is broken in series machines, 
which is the common cause of disabling armatures, and they 
consequently will be more reliable. 

With the regenerative system the car must be accelerated by 
moving the controller handle slowly instead of depending on the 
gradual automatic reduction of the field strength as in series 
motors. It is also very important that the controller be turned 
off slowly, because when the handle is back in the starting posi- 
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tion the car is at a stand. A quick sweep of the handle back- 
ward would make a stop too sudden for the passengers. It 
would send a tremendous current back into the line which 
would be liable to arc over at the motor’s brushes and blow the 
fuse. 

In the regenerative system arc extinguishing devices such as 
magnetic blowers, etc., are not necessary, owing to the small 
number of turns on the armature; the self induction and arc 
formed on breaking its circuit is very small as compared with 
that of series wound machines. In the regenerative system we 
break the armature circuit and maintain the fields at full 
strength, so that the back pressure is not reduced, and the dif- 
ference of potential between the points of contact is but about 
20 volts, as compared with 500 with the series motors. 

When a reliable breaking system is arranged for within the 
controller, it leaves an opportunity for desirable improvements 
in car construction. The controller instead of occupying an 
unstable position at the car dash, where it is exposed to the 
storms, may be placed with its back against the end of the car 
body, under one of the windows between the steps and the car 
door. In this position, by using a specially arranged handle, 
the car may be operated from a position at the car door, either 
from the in, or outside, thus avoiding the necessity for vesti- 
bules, which are a necessity at some times, but generally a dan- 
gerous nuisance. This location is preferable, as the wires may 
be carried mainly under the car seats instead of exposing them 
underneath the car floor. 
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Newark, O. City Plar Plant EFE 


At Newark, O., on July 7, at the meeting of the City Council, 
a sensation was sprung by President D. L. Jones. He left the 
chair and called the attention of the body to the fact that the 
city electric light plant was being sadly mismanaged. The city, 
he said, was having the worst service in the history of the plant. 
Several men were employed therein, whose habits were so bad 
that for several days following each pay day they were incapaci- 
tated for good performance of their duties. Many lamps 
throughout the city gave no light because they were carelessly 
or improperly handled, and the time was not far distant when 
the city must incur a heavy expense to put the plant in good 
shape again. He offered a resolution, which prevailed, to have 
the light committee investigate the plant, with power to act. 
None of the employees were specified by name in the speeches of 
Mr. Jones and his colleagues. All would come under the inves- 
tigation, though the head of the plant was recently made an 
elective office, and as such might be out of the reach of a Coun- 
cil committee. 


PROF. SLABY has been appointed to a seat in the Upper 
House of Germany as a representative of the Charlottenburg 
Technical College, thus putting it on the same footing as the 
universities in Germany. 

LIEUT. S. D. GREENE was on shore for a short time last 
week from the converted cruiser Yankee, and looked well after 
his busy West Indian cruise, though thin from constant work. 
In addition to incessant patroling, the Yankee was in five dif- 
ferent fights, in all of which her Naval Reserve boys distin- 
guished themselves highly. As they say, “they took in Span- 
ish washing” every Monday morning for five successive weeks 
and have now sailed, hoping for a continuance of that singular 
run of luck. Lieut. Barnard, an old electrical man, is also on 
the Yankee. 

MR. LUTHER STIERINGER, the consulting electrical en- 
gineer of the Omaha Exposition, has gone off with Mr. Uhl- 
rich, its landscape architect, on a trip through the Yellowstone 
Park region, to see whether nature can suggest any new effects 
to them. 


58 THE ELECTRICAL ENGINEER. 


THE 


ELECTRICAL ENGINEER 


[1NCORPORATED. } 


PUBLISHED EVERY THURSDAY. 


120 LIBERTY STREET, NEW YORK. 
Telephone: 1323 Cortlandt. Cable Address: LENGINEER. 


T. Commerrorp Martin AND Joser Wartzier, Editors. 
Max LorwrNTHAL, Assoc. Editor. 


A. C. Suaw, Secy. and Business Manager. 


goo Fisher Building. 
troo Betz Baildiag. 


Cuicaco Orricz, - - - ʻ = 
PHILADELPHIA Orricr, - - - 5 = 


Terms of Subscription. 
United States, Canada and Mexico. - e © >o œ 
Four or more Copies in Clubs (each). 3.50 
Great Britain and other Foreign Countries within the Postal Union, ss 5.00 
Single Copies, e e o č o e £ ž o - " 10 


( Butered as second-class matter at the New York Post Office, April 3, 1888.) 


pec year, $3.00 


Vol. XXVI. NEW YORK, JULY 21, 1898. No. 533. 


Electric Power in Rolling Mills. 


G RADUALLY but surely electricity is making headway in 

industries where other means of supplying power and 
light have heretofore reigned supreme. The iron industry in 
its various ramifications particularly has found in the electric 
current a powerful ally not only in the machine shop but in the 
rolling mill as well. What the current is accomplishing in that 
branch was very well brought out in a paper recently read be- 
fore the Western Society of Engineers by Mr. Eugene B. 
Clark, of the Illinois Steel Company. As that gentleman 
showed, the conditions existing in a large rolling mill are par- 
ticularly advantageous to the use of electric power for operating 
many of the auxiliary machines which are scattered through 
such a plant. Conceding that hydraulic and pneumatic trans- 
mission had each its own particular field in which it possessed 
special advantages, even when the field of each had been 
covered there still remained a large number of places to which 
power could’ be conveyed by electric means far more cheaply 
and conveniently than by any other method. 

As to the question of “economy,” Mr. Clark drew a distinc- 
tion between the meaning of the word as viewed from the sta- 
tion manager’s standpoint and that of the rolling mill superin- 
tendent. The item of convenience was oftentimes so important 
as to outweigh all other considerations. Mr. Clark then showed 


how motors of various types were applicable to the different: 


classes of work in the rolling mill, such as the operation of 
cranes, hoists, conveyers, table polls, transfer cars, charging 
and drawing machines, to all of which the series motor was 
peculiarly adapted. The shunt motor found its use in con- 
nection with lathes, shears, pumps, fans, grinding machines, 
crushers, etc. Then, again, there was the application of the 
current to lifting magnets, signals, testing devices, etc. 

As to the lighting of rolling mills, Mr. Clark scored a good 
point for the enclosed arc lamp, which, he stated, possessed ad- 
vantages even more marked than in the stores or halls, where 
they have superseded the open arc. It would appear that the 
trimming of an arc lamp in a rolling mill during a weekday 
nearly always interferes seriously with the operation of a part 
of the work being done there. Hence the long-burning en- 
closed lamp saves more money than is represented merely by 
the decreased cost of carbons, labor of trimming, etc. We dare 
say this experience will be noted in other industries as well, 
where continuous work is imperative. 

As between the direct current motor and the alternating motor 
the author prefers the former for rolling mill work, for the pres- 
ent at least, on account of the difficulty of properly controlling 
alternating current motors in such work. Indeed, he asserted 
that the trouble at present was not with the direct current motor, 
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but with the controlling apparatus. Here is a hint which ought 
not to be Jost on motor manufacturers. The intermittent nature 
of the power demand evidently makes the rolling mill a particu- 
larly favorable situation for the installation of storage bat- 
teries. Indeed, Mr. Clark proved by an analysis of his load 
diagrams that the installation of a suitable battery would permit 
of one 1,600 h. p. generator taking care of twice their present 
load, while at present it would require the operation of two such 
units. Taken altogether, Mr. Clark’s paper makes an excellent 
showing for electricity in this particular field, but it is a repe- 
tition of the experience in so many other directions. In the 
present case it is only recently that rolling mill owners have 
realized the advantages of electricity, and it is safe to say that 
a not unimportant one among the causes that have led to the 
low price at which wrought iron and steel are now produced in 
the United States is the adoption of electric power in rolling 
mills. 


Street Railway Travel. 


RESOLUTION is now before the New York City Council 
compelling the street car companies to provide each pas- 
senger with a seat, and to hang up a sign on the car when it is 
full. The proposer, Mr. Christman, says he acts in response 
to repeated demands from the public for regulations compelling 
the companies to do this. The proposition is a pretty one, and 
we have no objection to it except its utter impossibility. It 
would be a dead letter from the moment it was adopted, simply 
and solely because the public would not allow it to be enforced. 
One of the great trials of Americans in Europe, take Paris for 
example, is the fact that they must not get into a bus on which 
hangs the “Complet” sign, and that they therefore often have 
to waste hours and hours of valuable time, because the law does 
not allow them to travel standing up. Speaking for ourselves 
and from what we know of the public, we do not hesitate to say 
that people are far less anxious to get a seat than to reach their 
destination quickly. The recent resort to electricity on the New 
York street car lines shows this. Formerly on many of the horse 
car lines, though cars were few, there was never much trouble 
in getting a seat. Now that the cars have been electrically 
speeded up, and multiplied several hundred per cent., they al- 
ways seem crowded. People are going to take this car and not 
the next, or the one after that. They will not loiter on corners. 
They will not stand out in the heat or the wet. They want to 
“go right along.” Besides, on many lines, the management 
could not run more cars than they now do in the rush hours. 
Neither space nor speed permit. Sometimes, motormen after 
being stalled, and having their cars full, try to push past the 
impatient throngs at the crossings, and the keen disappointment 
shown at their action tells the whole story. The American pub- 
lic would much rather be crowded for space than for time. 
This speedy travel, however, to which the trolley, overhead 
and underground, is accustoming the public, requires all the safe- 
guards available to be thrown around it, and this is why we have 
always advocated the use of better and stronger brakes than the 
ordinary hand type. In Washington recently another of those 
“accidents” happened due to the inadequacy of the brake when 
the car was on an incline and nearly all the sixty passengers 
were badly injured. For that there is no excuse; and in fact in 
Utah, where a deaf and dumb boy was killed by a car with de- 
fective brakes, the court has held the company liable even if the 
boy were “negligent.” In short, mechanical brakes of some 
kind or another, are a necessary adjunct of modern electrical 
street travel, and their adoption must soon become general. 


Railway Motor Control. 


ee experience gained in the construction of dynamo-electric 

machinery has now reached such a point of perfection that 
little more can be hoped for except in the way of details. This 
is true as well of motors as of dynamos. Indeed, as was re- 
marked by a recent writer, it is not the motor but the method 
of and the apparatus for regulation that require attention far 
more than the machine regulated. This applies, we think, with 
full force, to the railway motor. As a mechanical device, the 
car motor leaves little to be desired. It had its infant troubles 
aplenty, but one no longer hears of cars laid up by the dozen for 
repairs, at least not in any well regulated railway company. 
But one may well ask whether the method of regulation now 
generally in vogue is the ne plus ultra. The series parallel sys- 
tem is no doubt a great advance on its predecessor, but even it 
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will be conceded to have its disadvantages, due principally to 
the employment of the series motor. This has been recognized 
and, as a matter of fact, shunt motors are in operation abroad 
at the present time, though to a limited extent. A modification 
of this latter type is now advocated by Mr. John C. Henry who, 
on another page, describes his so-called “regenerative” system 
of car motor regulation. By a method of separate field excita- 
tion Mr. Henry claims to overcome a number of difficulties met 
with in the series car motor; and if all the advantages pointed 
out can be realized in practice there is a large field open to the 
system. We must confess that we would like to see the records 
of current consumption on a large road equipped with the 
Henry system, for there is still a wide margin of efficiency to 
be striven for in railway motor operation. 


Light Without Heat. 


An item from the London “Lancet” is going the rounds to 

the effect that the incandescent lamp, really, you know, 
when you come to look into the matter, gives off heat as well 
as light, and no small amount of heat either. “We have found 
by experiment,” it says, “that on immersing a 16-candle power 
lamp (100 volts pressure) in half a pint of water, the water boils 
within an hour and in proportionately less time when a 32 
candle power lamp is substituted. If again the lamp be buried 
in cotton wool, the wool soon begins to scorch and ultimately 
to burst into flame. In one experiment which we tried the burst- 
ing into Hame of the wool was accompanied by a loud report, 
due to the explosion of the lamp. It clearly appears from this 
that the incandescent electric lamp cannot be regarded as an 
unlikely means of starting a serious fire, and shopkeepers, espe- 
cially those who exhibit highly inflammable fabrics, should 
know that there is risk in placing such goods too close to the 
lamp. The lamp in contact with celluloid fires it in less than 
five minutes, and therefore the danger is particularly obvious 
in the case of toy shops, where electric incandescent lamps are 
often suspended in the midst of toy celluloid balls.” 

It is a well known fact that incandescent lamps are almost in- 
variably burned, for illuminating purposes, immersed in a half 
pint of water, the water being intended to cool its fevered brow. 
When water is not used, it is the common practice to tie them 
up in cotton wool, as the “Lancet” intimates; and occasionally 
to swing celluloid balls in tempting dalliance around them in 
blindman’s buff style. But, seriously, it seems to us rather late 
in the day to find out that it is difficult to get light without heat, 
or that there is a definite amount of heat from the various forms 
and mediums of illumination. The “Lancet” will in due time 
discover that electricity on the same principle of resistance in 
the circuit is now used for heating and cooking; and if its able 
editor will kindly call at The tngineer office, his contempo- 
raries there will be glad to give him a cup of 5 o'clock tea, 
boiled electrically. That, however, is no novelty in its way, and 
the “Lancet” could go back twenty years and find in print the 
facts it now parades as new with a warning to the ignorant. For 
ten years past, Tesla, Moore and many others have been try- 
ing hard to give us vacuum tube lighting, without resistance 
filaments, in order to get away from the only too-familiar facts 
of waste in heat in the incandescent lamp, which, after all, 1s 
and remains vastly superior in this respect and in various others 
to every competing method of illumination known commercially 
to mankind at this moment. Electricians will yet reach the ap- 
proximate light without heat, but meantime under ordinary in- 
surance regulations, the good old incandescent serves. 


— 


Building a Pacific Cable. 


HIS country can never be a European power, but it is 
rapidly becoming a great Oriental power, and it is high 
time we built the Pacific cable about which there has been so 
much talk. Even if Spain should not wholly surrender her 
Pacific colonies now in making peace, she will have to let go 
sooner or later, and then we shall have to step in once again. 
The Sandwich Islands are ours by sheer weight and drift of 
events, and it is imperative for our future trade to keep “open 
doors” in the Far East, wherever possible, so that the hand of 
fate compels us also to insist on a prominent place in that part 
of the world, as owners if need be, but as rightfully there any- 
how. We will go there peacefully if we can; but if we cannot, 
we will smash anything or anybody that gets in our way. 
Such being the case, it is foolish any longer to be in touch 
with our dependencies and markets by the roundabout way of 
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Europe; and that Pacific cable landing on our Californian shore 
and running thence to Hawaii, Japan, the Philippines, China 
and Australia must be built forthwith. That is a large contract. 
but this country is equal to the outlay and as we have not yet 
got the construction and laying plant, our English friends will 
gladly welcome the opportunity to do the job for us, while their 
Government will lend all the aid it can, if only for selfish mo- 
tives, and the more readily because our coming promises the 
success of that larger generous plan of commercial intercourse 
under which there is no discrimination. We are glad to note 
therefore that the executive council of the Hawaiian Govern- 
ment has granted to the Pacific Cable Co. the right to land a 
cable there which will connect with the U. S. A., China and 
Japan. All told, the company proposes to lay 12,345 miles of 
cable, and the Honolulu section is to be laid within a year from 
the time that Congress grants the proper authority, which, we 
imagine, will now be easily obtained, with the addition of a 
reasonable subsidy to be offset by the free transmission of gov- 
ernmental messages. The Pacific Cable Co., with a capital of 
$10,000,000, and with such men as J. P. Morgan, J. K. Tod, J. 
A. Scrymser (of the Central and South American cables), Ad- 
miral Erwin and E. L. Baylis, ought to be quite competent to 
carry out its plans and purposes in good style, and should find 
an excellent return for its investment. 


Independent Telephony in Indiana. 


N article has been contributed to the Fort Wayne 
“Gazette” by Mr. G. W. Beers, of that city, on the inde- 
pendent telephone movement in the State of Indiana. As is well 
known, that gentleman has been active in the campaign there, 
and he claims some decisive results for it. He says that instead 
of the 40 exchanges with 6,000 subscribers and practically no 
toll line service at the expiration of the main telephone patents, 
there are now 137 exchanges in the State with 20,000 subscribers 
and not less than 5,000 miles of intertown lines. This is but a 
beginning, however, for he adds that “this long distance move- 
ment is destined to occupy a position in the commercial life of 
the State excelled by no other interest.” The truth thus set forth 
is incontestable, the growth of the toll lines being one of the 
most remarkable phenomena of present telephonic development, 
but beyond that lies the real long distance work of the Bell or- 
ganization, which has already brought together the largest part 
of this country, and which so far remains without competition. 
In this respect, it is evident the Bell system retains enormous 
advantages over its competitors, making the proverbial “stern 
chase” a very interesting and protracted one. 
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How Best to Secure Exact X-Ray Indications. 


AVING read with considerable interest the description of 

the Fessenden X-ray apparatus in your last issue, I can- 

not but feel surprised at the fact that in this and many other 

recent articles in various electrical journals reference is made 

to the fact that photographs or radiographs are still being 

taken in connection with X-ray work, while it is a well-known 

fact that by the use of the fluorometer a great saving in time 
and tubes is effected, and much more accurate work done. 

To properly locate a bullet in almost any portion of the body 
by photography requires the making of two radiographs; the 
work on which, including taking, developing, fixing and print- 
ing, takes fully two hours’ time, and the surgeon has even then 
to probe for the bullet to a large extent by guesswork, guided, 
of course, by the two radiographs before him. Now not only 
does this process take up some two hours of valuable time, but 
the long exposure deteriorates to a great extent the tube which 
is used, so that the expense is great compared with the work 
accomplished. In using the fluorometer the patient is laid upon 
the table, the instruments are adjusted, the tube is turned on for 
a total of not more than five to ten minutes, and the patient’s 
body is marked at four different points, which represent the ter- 
minals of two lines crossing each other at right angles at the 
intersection of which the bullet is absolutely sure to be found. 
In this case, as you will note, the marking is direct upon the 
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body and no error can possibly be made by the surgeon. 

In view of these facts, it is almost impossible for me to con- 
ceive that any one could resort to the taking of a radiograph 
in the present advanced state of the art. 

New York, July 13, 1898. W. J. CLARKE. 


“Citizen” and “ Bell.” 


The Grand Rapids (Mich.) Press relates this incident about a 
man and a woman who are employed in different offices in one 
of the Jarge buildings of that city. Each office has a telephone, 
but as it happens one is an instrument belonging to the Citi- 


zens’ company, the other a Bell instrument. One day the man 
had occasion to use the Citizens’ line and stepped across the 
hall to the lady’s office. ‘‘Have you a Citizens’ phone?” he 
asked, and she replied in the affirmative. “Well,” he ventured, 
“I’m a citizen. May I use it?” Why, of course he might use it. 
An hour later she balanced the accounts with him. “Have you 
a Bell telephone?” she asked, on stepping into his office. He 
did not try to deny it. “Well, I’m a belle. May I use it?” 


Recent Marconi Wireless Telegraphy in England. 
UST before last Christmas, the Wireless Telegraph & Signal 
Co. made a number of interesting tests with Marconi appa- 
ratus in the vicinity of the Isle of Wight, England, sending 
signals a distance of 18 miles. Since then they have established 
a station at Bournemouth, between 14 and 15 miles from Alum 
Bay, Isle of Wight, and between the two stations they keep 
up constant communication, with results already noted by the 
press. Lord Kelvin paid a visit recently to the experimental 
plant, when he examined the instruments carefully, and wit- 
nessed the sending and receiving of various messages. He 
sent dispatches wirelessly to Dr. MacLean, his chief assistant 
in the Physical Laboratory of the University of Glasgow; to 
Sir George Stokes at Cambridge; to Lord Rayleigh and Mr. 
W. H. Preece in London. The message to Sir George Stokes 
was as follows: “Stokes, Lansfield Cottage, Cambridge. This 
is sent commercially paid at Alum Bay for transmission through 
ether, one shilling, to Bournemouth, and thence by postal tele- 
graph, fifteen pence, to Cambridge. Kelvin.” Wishing to show 
his appreciation of the system and to illustrate its availability 
already for commercial use, Lord Kelvin insisted on paying a 
shilling per message royalty for the use of the Marconi system 
on all the messages he sent. 
The system was also demonstrated recently before the British 
House of Commons, and the opportunity to inspect and inves- 
tigate it has been freely afforded to scientists and others. 


Telephony in Russia. 


A report issued by the Russian postal and telegraph adminis- 
tration for the year 1897 contains some interesting information 
with regard to the present position of telephony in that country. 
The telephones are partly worked by the Bell Company and 
partly by the State, but it would appear that the former has 
managed to ocupy the most remunerative areas, for while the 
number of subscribers to the two systems is nearly the same 
(11,171 and 10,419 respectively), the company works 11 districts 
in which are 15 exchanges, and the Government business is di- 
vided over 67 districts with 80 exchanges. The State owns 
2,875 miles of lines, corresponding to 15,130 miles of conduct- 
or, and has 11,616 telephones in use. The length of the com- 
pany’s lines is 848 miles, and the length of conductor is 15.580 
miles. The proportion of these figures is explained by the fact 
that the company’s areas include the large towns of St. Peters- 
burg, Moscow, Warsaw, Odessa, Riga and Lodz. Concessions 
for all but the last mentioned of these towns were granted in 
1882, for Lodz in 1884. No new concessions have been granted 
by the Government since the year 1886, and on November 1, 
1901, the State acquires the whole system. 

When an electric tramway is started in a town the telephone 
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wires are altered to prevent disturbance in them, and the cost 
of this is charged to the tramway company. There are public 
pay stations in several towns, the charge for a three minutes’ 
conversation being II cents for conversations with local sub- 
scribers, 23 cents through trunk lines up to a distance of about 
33 miles, and 39 cents up to a distance of about 
65 miles. The trunk lines between Odessa-Nikolaieff, Rostoff- 
Taganrog and St. Petersburg-Terrioki have produced a revenue 
of $21,500. The work of erecting the trunk line from St. Peters 
burg to Moscow was resumed in the spring. The charge for a 


‘three minutes’ conversation will be $1.18, and a person will be 


allowed the immediate use of the line, out of his proper turn, 
for a triple fee. 


Telephony Between St. Petersburg and Moscow. 


The long-talked-of telephonic communication between the 
two Russian capitals, Moscow and St. Petersburg, is likely this 
year to become an accomplished fact. The line is under the 
control of the Imperial Telegraph Department, and the stations 
will be at the chief telegraph office in either city. As the aver- 
age speed of ordinary telegraphic dispatches between Moscow 
and St. Petersburg, which are four hundred miles apart, is about 
that of the railway, ten or twelve hours being considered good 
time, the new telephone will prove an inestimable boon to busi- 
ness men, who in case of urgency are now obliged to pay three 
times the ordinary tariff to get their dispatches through as “‘spe- 
cial” messages. The line is not likely to be actually in work- 
ing order before October. 


Government Cable to Block Island, R. I. 


A new Government cable has been laid between Block Island 
and Narragansett Pier. The cable was laid by order of Secre- 
tary of War Alger, and at Narragansett connects with the Prov- 
idence Telephone Company’s line, thus giving direct long-dis- 
tance communication from Block Island to New York and 
Washington. While it will be open for public service primarily, 
it will be used for the Government signal service, and for the 
first time will establish direct connection with the signal service 
stations along that coast. 


The Arc as a Telephone. 


M R. H. T. SIMON, in writing to the “Wiedemann Annalen,” 

No. 2, 1898, made the following interesting observations: 
If the circuit of an arc lamp happens to be close to another cir- 
cult traversed by feeble intermittent currents, the arc emits a 
loud rattling noise. The intermittent currents may be produced 
by a tuning fork interrupter, or by the hammer of a small in- 
duction coil. They produce in the arc circuit intermittent in- 
duced currents, and the latter affect the temperature of the arc 
and produce the noise. That the noise is due to the arc itself, 
and not to the regulating mechanism, is proved by the fact 
that the sound is heard equally clearly when the carbons are a 
fixed distance apart. Mr. Simon attempted to obtain a photo- 
graphic record of the flickering of the arc, but failed because 
the changes of brightness are too slight in comparison with the 
total brightness. On placing a microphone in the primary cir- 
cuit, the note of a tuning fork, and the sounds of whistling, tap- 
ping and singing were reproduced by the arc with every detail 
of intensity, pitch and quality. Experiments made with a 
shunt circuit showed that the quantity of electricity capable of 
producing an audible sound was 5 X 10° coulombs, correspond- 
ing to a change of temperature of 0.3° C. Sound waves acting 
upon the arc direct produced changes of density and fluctua- 
tions of the current, which could be transmitted to a distance 
and reproduced by a telephone at the other end. 


Sender Must Stamp Telegrams.. 


Mr. N. B. Scott, Commissioner of Internal Revenue, has writ- 
ten a letter to the Western Union Telegraph Company, in which 
he says: “Upon the question as to whose duty it is to affix a 
stamp required by the act of June 13, 1898, to each telegraphic 
message Offered for transmission, you are advised that this office 
rules that this duty devolves upon the person who makes, signs 
or issues the messaye.” 
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Another Big African Telegraph Scheme. 


KiNG LEOPOLD, of Belgium, has given Mr. Mohun, who 

was formerly United States Consul and Commercial Agent 
in the Congo Free State, and has since occupied a similar posi- 
tion in Zanzibar, a commission to build a ling of telegraphs from 
a point about the middle of the west coast of Lake Tanganyika 
to Nyangwe on the Upper Congo, a town which was formerly 
famous as the headquarters of the Arab slave traders who had 
established themselves in the Upper Congo region. From 
Nyangwe Mr. Mohun is to carry a line along the river as far as 
Stanley Falls, where it will join the line connecting Stanley 
Falls with Boma and the lower river. From Stanley Falls the 
line is further to be carried along the Aruwimi, the river of 
which so much was heard during the Stanley Emin relief expe- 
dition, to Wadelai, in the valley of the Upper Nile. It will be 
seen that in this way two long arms will extend from Stanley 
Falls and join the great trunk line from south to north which 
Mr. Rhodes is pushing forward across Africa with so much 
energy. Mr. Mohun is allowed an entirely free hand in the 
selection of his staff, and English and American engineers will 
be employed. From Tanganyika to Nyangwe the forest trees 
are to be utilized, but along the banks of the Congo and the 
Aruwimi poles will be erected for carrying the wire. 


Alternating Current Transformers—From the 


Station Manager’s Viewpoint.'—II. 
BY W. F. WHITE. 
(Concluded.) 

[5 another case one section of the city, comprising ten city 

blocks, was fed by one dynamo and a circuit through 71 
transformers having an aggregate rated capacity of 4,482 lights, 
and aggregate core losses of 10,402 watts (estimated), or 91,121,- 
520 watthours per year. 

To replace these transformers, a three-wire secondary net- 
work was erected, supplying all customers, and fed by five 400- 
light transformers located at as many feeding points or local 
centres of distribution. Each transformer was provided with 
primary and secondary switches, by means of which each night 
all transformers were thrown into service from dusk until mid- 
night, at which latter hour four transformers were cut abso- 
lutely out of circuit. On a yearly average, five transformers 
were in circuit about six hours per day, and one transformer 
the remaining eighteen hours per day. The combined core 
losses of the five were about 1,250 watts, and for the hours in 
service aggregated about 4,380,000 watt hours per year. Some 
results of the above changes on this one circuit, therefore, were 
as follows: 
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5 2,000 1,250 4,380,000 21.5 
Saving 2,482 9,152 86,741,520 425.2 


A reduction of over 95 per cent. in core losses, and a saving 
for one year in cost of fuel alone of $815.40 were effected for 
this one circuit. These examples were extremes, because the 
lighting covered by them was concentrated, and because in most 
residences and outlying business districts few changes in the 
number and capacity of transformers could be made. The re- 
sults shown by the last example were therefore much above the 
average for the whole plant, but serve to show the possibilities 
of such changes and the methods pursued in this case. 

Some results for the plant as a whole may therefore be fairly 
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indicative of what other average plants operating under similar 
conditions may accomplish in the same direction, and were as 
follows: 
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It must be borne in mind that the number of 16 c. p. equiv- 
alents connected Jan. 1, 1895, was 16,702, and increased by Jan. 
I, 1898, to 23,643, or more than 41.5 per cent. The savings esti- 
mated in the last table are based on the conditions at the begin- 
ning of this period, that is, the same number of transformers and 
the same transformer capacity. But if the same conditions had 
obtained throughout, an increase of 41.5 per cent., or 227 trans- 
formers, of 9,208 lights’ capacity, would have been added to sup- 
ply the new lights connected. And while only a part of the core 
losses of the transformers in service Jan. 1, 1895, was saved by 
the change, the entire losses of the 227 transformers, which 
would have been required by increased business, were saved. 
It is, therefore, perfectly safe to add 50 per cent. to the savings 
shown in the last table, in estimating actual benefits. From re- 
duced core losses alone, therefore, an annual saving of approxi- 
mately $6,000.00 is being enjoyed. 

In core losses alone, the savings already effected have more 
than paid all costs of the entire change of lamps, meters and 
transformers (for because of a simultaneous change from 52 
volts to 106 volts, secondary, all lamps and meters also had to 
be changed), and of the erection of secondary networks, and 
the annual saving of $6,000.00 is equal to 6 per cent. interest on 
$100,000 secured without one dollar invested. 

To be certain that the saving of fuel was in proportion to 
the reduction in kilowatt hours output, as estimated, the plant 
efficiency under the changed conditions must be known. It is, 
therefore, pleasing to note that, using coal from the same mine 
most of the time, the watt hours output per pound of coal act- 
ually increased for 1896 by 3.3 per cent and for 1897 by 5.9 per 
cent over 1895, so that the saving in fuel was at least not less 
than in proportion to the saving in kilowatt hours output. 

Some incidental advantages of the change may be mentioned. 

First—Under the old plan, the 6,941 lights added would have 
required about 9,200 lights additional transformer capacity, of 
40 lights average size, of $1 per light, average cost, giving an 
investment saving of $9,200. 

Second—The transformer load, with open secondaries, of $o 
amperes, was reduced by the Fall of 1897, to about 30 amperes, 
notwithstanding an increase of about 25 per cent. in the num- 
ber of lights connected. A saving of 50 amperes at 1,000 volts 
represents a capacity to serve, without additional station or line 
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equipment, approximately 1,000—16 c. p. equivalents, all burn- 
ing at one time, or fully 2,000—16 c. p. equivalents connected. 

Third—Formerly as many as a dozen transformers were fre- 
quently burned out in a single “thunder” storm. Ten per cent. 
of the transformers connected would be a conservative estimate 
of the number burned out each year from various causes. Of 
the new transformers connected during the past three years only 
one has failed from any cause, that one was defective, and 
burned out under light load almost immediately upon being put 
in service. Transformer repair costs are therefore practically 
eliminated. 

Fourth—Incandescent lamp renewals have been greatly re- 
duced. Using lamps from the same factory, of the same ef- 
ficiency, and bought at the same price per lamp, the cost (esti- 
mated) of renewals per k. w. hour consumed by the lamps has 
been reduced from $.0081 in 1895 to $.0057 in 1897, a reduction 
of 29.6 per cent. This saving represents the advantage of regu- 
lating the secondary voltage by pressure wires connected to the 
secondary network, as compared with the former method of 
regulating the primary voltage by station transformers. 

Fifth—The principal remaining incidental advantage is the 
uniformity of voltage, bringing uniformity in quality of service 
and consequent satisfaction of customers, the value of which 
cannot be estimated in dollars or percentages. These are some 
actual results and such as any plant operating under similar con- 
ditions can achieve at small expense, if the changes are well 
planned, and the replaced apparatus sold to the best advan- 
tage. i 

In this connection, attention must be called to one other fact, 
which is that central stations using separate transformers for 
individual customers have the great majority of their transform- 
ers working on open secondaries probably 80 per cent. of the 
time. The best transformers have a power factor of about 50 
with open secondaries, and of fully 99.9 with almost any load 
they carry in practice. It is therefore perfectly credible, and 
the writer has demonstrated it to be so by many actual tests on 
various plants that the average power factor of plants operating 
under above specified conditions is approximately 65. 

It scarcely needs demonstration that if, instead, a secondary 
network is used, and only such transformers allowed to remain 
in circuit at periods of light load as are required to advantage- 
ously carry such load, the average power factor will be approx- 
imately 100. The volt-ampere hours therefore, calculated from 
the station voltmeter and ammeter readings, give approximately 
the watthours output. But almost all existing plants use sep- 
arate transformers for individual customers, and the great ma- 
jority of them do not have primary wattmeters on their switch- 
boards, and do calculate their volt-amperes-hours output as 
equivalent to watt hours, getting results about 50 degrees in 
excess of the facts. They therefore are able, apparently, to 
show 50 per cent. more watt hours per pound of coal, and 33% 
per cent. less expense per k. w. hour output than another station 
operating under the same conditions and fully equaling theirs in 
actual performance, but which accepts the primary motor read- 
ings as the basis of estimate. 

As a matter of fact, the usual disparagement is greater than 
the percentages given, because most station managers in erect- 
ing primary switchboard meters, follow their zsthetic inclina- 
tions, and use ornamental glass covers which are particularly 
susceptible to the admission of dust and grit, with the result 
that the meters rapidly slow down. It is highly probable there- 
for, that in some section the volt-ampere-hour record would 
show twice the number of apparent watthours per pound of coal 
and one-half expense per apparent k. w. hour output that 
would be shown by the record of the primary meter already 
erected on the switchboard, which tends only to show the worth- 
lessness of the data from different plants, for purposes of com- 
parison, unless the local conditions are known in each case. 

This digression is permissible, we hope, because the average 
power factor, so far as we know, has never been taken into ac- 
count, and because for that reason much misleading alternating 
central station data is in circulation. 

Purchasers and users of transformers should insist that trans- 
formers meet certain requirements, or be rejected, and some of 
these requirements will be stated. 

Where transformers are used for feeding networks, the second- 
aries in multiple, small core losses are of much greater import- 
ance than close regulation, and should be kept at the lowest 
practicable point. The regulation will be cared for by treating 
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the transformer and feeder drop together, through the use of 
secondary pressure wires. 

Where the transformers are entirely independent, feeding sep- 
arate secondaries, close regulation must be had and the core 
losses be made as low as the adopted regulations will permit. 
With constant full load the temperature must not rise to a high 
point, and should not exceed 5o degrees centigrade above the 
surrounding air. This is important not only because of the in- 
creased life of transformer insulation through low tempera- 
tures, but also, and possibly to a greater degrec, because mag- 
netic fatigue is a certain follower of high core temperatures. If, 
therefore, the core losses might be increased 50 per cent., or, 
possibly 100 per cent., through high temperatures, the cost of 
these core losses, as shown in the case of the plant above, makes 
argument unnecessary as to the desirability of having transform- 
ers run cool. 

The transformer case should be filled with oil, because of its 
insulating qualities and its exclusion of air, and because of its 
assistance in maintaining the low temperature desired. 

The insulation resistance between the primary and secondary 
windings should be able to stand up under not less than 10,000 
volts, alternating, difference of potential, for transformers hav- 
ing 1,000-volt or 2,000-volt primaries, and the writer would 
strongly urge a 15,000 volts alternating test. If both the pri- 
mary and secondary windings are on the core, the same insula- 
tion resistance should be required between either winding and 
the core, as between the two windings. The use of grounded 
shields placed between the primary and the secondary windings, 
the grounding of the shield or core, the grounding of the sec- 
ondaries, the placing in cach customer's service connections of 
any device to automatically open the circuit of such customer in 
case of an unusual difference of potential, are all practices that 
are opposed as expensive, as liable to cause, more than to pre- 
vent, trouble, as complicating existing practice, and as wholly 
unnecessary. 

Proper insulation is sufficient protection against the damages 
sought to be avoided. Station managers as earnestly desire 
complete safety for life and property as the Underwriters’ As- 
sociation, but vigorously oppose the introduction of any unnec- 
essary devices that are expensive to install and to maintain. 
That association, in seeking protection for the secondaries, 
should do so through sufficient transformer insulation and low 
temperatures. Both of these requirements mean increased cost 
of production and higher selling prices, but as the consequent 
increased economy makes the increased cost a profitable in- 
vestment no reasonable manager will object. In this way the 
ends sought will be best attained, and the interests of all parties 
duly safeguarded. 
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Dielectric Strength of Air.’ 
BY CHAS. P. STEINMETZ. 

A investigate the dielectric strength of air, tests were made 

of the striking distances in air between parallel cylinders of 
different diameters, between sharp points, and between spheres 
of different sizes. Further tests were made on the effect of in- 
serting a conductor in or near the path of the disruptive dis- 
charge and investigating its influence on the striking distance. 

As a source of power, an A-8 smooth core alternator of the 
Thomson- Houston type was used, of about 30 k. w. capacity and 
a frequency of 125 cycles, giving practically a sine wave. In 
other tests a 60 k. w. high-frequency ironclad alternator of the 
Thomson-Houston type was used, giving the well-known saw- 
tooth form of wave. The alternator was driven by a direct cur- 
rent motor of ample capacity. 

With alternating e. m. f.’s of only 125 cycles, the luminous 
phenomena, as brush discharges from conductors, etc., were 
much less marked and brilliant than observed even at lower 
voltages, with oscillating currents of very high frequency, as 
given by a Thomson transformer. 

For the purpose of these tests four high-potential transformers 
were built. of the ratio of transformation 1 : 18 and of a rating 
of about 7.5 k. w. each. They are of the standard air-blast type. 
but were used when immersed in large wooden tanks filled with 
oil. 

Each of these transformers contains two primary and two sec- 
ondary coils, the two high-potential secondary coils in the cen- 
ter, the low-potential primary coils at the outside. 


‘Abstract of a paper read at the 15th Annual Meeti ft dE. E. 
Omaha, June, 1898. ceting of the A. I. E. E. 


July 21, 1898.] 


Before undertaking the final tests, a number of preliminary 
tests were made to determine, 

1. The constants of the generator and the transformers and tne 
total power thus available in the discharge circuit. 

2. The equality of the ratio of transformation of all four sets of 
transformers, since only at two out of the four transformers was 
the voltage measured. 

3. The constancy of the ratio of transformation, since it was 
relied upon for determining the high potential voltage. 

4. The shape of the generator wave and its variation under the 
conditions of tests. 

The results of these preliminary observations are as follows: 

Voltmeter readings on the low-potential side of the high-po- 
tential transformers give a striking voltage correct within one 
per cent., irrespective of the capacity of the discharge circutt, 
within the limits of the tests. 

The wave of the smooth core alternator is practically a sine 
wave, and is not changed by transformation or by capacity of the 
discharge circuit. 

Since the accuracy of the striking distance determination can - 
not well exceed one to two per cent., these preliminary tests 
show the method as correct within the errors of observation. 

The author then describes a number of tests to determine the 
striking distance between parallel cylinders, giving the results in 
the form of tables and curves and observing that the striking 
distance increases faster than the voltage. A number of tests 
with spheres are also recorded with these results: 

While the striking distances between spheres of different di- 
ameters are very different at intermediary voltages, they seem 
to coincide at very low and very high voltages, but differ essen- 
tially from the curve taken between sharp points, except at ex- 
tremeély high voltages. 

From all these tests it should be expected that a law on the 
disruptive strength of air could be derived. 

The disruptive electrical discharge bears a striking analogy to 
mechanical rupture. Thus, as the mechanical strength of a beam 
remains practically unimpaired up to a certain load, and at this 
load suddenly falls to zero by mechanical rupture, so the resis- 
tance of an air space is practically infinite up to a certain poten- 
tial, at which, under disruptive discharge, it suddenly falls down 
to practically nothing. In looking for a physical law represent- 
ing the electric disruptive discharge, it thus was to be investi- 
gated how far the laws of mechanical strength would represent 
the observed effects. 

Under mechanical stress, rupture takes place as soon as the 
stress exceeds the breaking strain anywhere in the material, and 
this breaking strain is a constant of the material. Thus I inves- 
tigated whether the disruptive discharge of air takes place as 
soon as the dielectric stress, that-is the electrostatic gradient 
anywhere in the path of the discharge exceeds a certain constant 
value, which would be called the “dielectric strength of air” in 
analogy to the “mechanical strength” of a material. The me- 
chanical strength of a material is tested by subjecting it to a 
uniform mechanical stress, the usual test of tensile strength by 
pulling a test piece of known cross-section to pieces. The anal- 
ogous test of the dielectric strength of air would require a uni- 
form electrostatic field, that is, parallel plates of perfect polish as 
electrodes. This is obviously not feasible. Thus I chose a shape 
of electrodes giving a relatively simple, although not uniform 
electrostatic field. 

Between spheres, the lines of electrostatic force and equipoten- 
tial surfaces are curves and surfaces of higher order. Between 
parallel cylinders, however, lines of force and equipotential lines 
are two linear systems of pencils of circles, or rather cylinders, 
that is, all lines of electrostatic force are circles intersecting each 
other in two points, the fundamental points of the pencil, and all 
equipotential lines are circles intersecting the first set at right 
angles, and containing the cross section of the cylinders as one 
pair. 

Some further results on the question of the constant dielectric 
strength of air can be derived from the tests with points and with 
spheres as terminals. 

Between mathematical points the dielectric field of force is 
similar regardless of the distance. Thus with the needle points 
used, for all distances great compared with the radius of curva- 
ture of the needle points, that is already the smallest distance in- 
vestigated, the striking distance should be proportional to the 
voltage if it depends upon the maximum gradient. This, how- 
ever, is not the case. 
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Between mathematical points even with the lowest voltage the 
gradient at the points is infinite. Thus with needle points very 
small voltages should strike over great distances. This is not the 
case either, but the curve of needle points does not differ much 
from that of 4” spheres. This leads us to one of the phenomena 
obscuring the true electrostatic gradient at the moment of dis- 
ruption, the brush discharge. 

Long before the disruptive voltage is reached between needle 
points and smaller spheres or cylinders, a brush discharge issues 
from the terminals into the surrounding air. The space sur- 
rounding the electrodes is filled with an infinite number of violet 
streamers issuing from the electrodes under a hissing noise and 
being constantly in motion, and this space is thus more or less 
broken down dielectrically, so that, when the final disruptive dis- 
charge takes place, the terminals of the discharge are no longer 
the original metal terminals, but the whole space covered by the 
brush discharge is more or less to be considered as discharge 
terminals. 

To investigate whether the dielectric strength of air was re- 
duced in fog, as occasionally suggested at that time, a steam 
pipe was arranged below the discharge circuit and steam made to 
escape very slowly, so as to fill the whole space between the 
needle points with dense fog. Against expectation it was found 
that a much higher voltage was required to strike across the 
same distance in fog as in dry air. From this it will be seen 
that fog increases in dielectric strength of air and reduces 
the striking distance very markedly. This may be explained by 
the assumption that the discharge is by the fog broken up in an 
infinite number of minute successive discharges, between the 
conducting fog particles, requiring a higher total voltage than 
the direct discharge over the same total distance. 

By turning full steam on, issuing from the boiler at 80 pounds 
pressure into the space between the needle points, the striking 
distance was still reduced further below that in fog, that is, live 
steam at atmospheric pressure has a much greater dielectric 
strength than dry air. 

From these tests, the following results are derived: 

1. At constant voltage and constant wave shape, that is con- 
stant ratio between maximum and effective e. m. f., the striking 
distance is a constant, especially between sharp points, where 
the tests have been repeated over and over again, and inde- 
pendent of the atmospheric condition, the frequency, etc., to 
suck an extent that the striking distance between needle points 


offers the most reliable means to determine very high voltages. | 


For this reason, it is used in this manner as final check in all 
high potential insulation tests of the General Electric Company. 

2. No physical law has been found to represent satisfactorily 
all the observations. Some point to the existence of a constant 
dielectric strength of air, analogous to the tensile strength of 
mechanics. Others point to the existence of a spurious counter 
e. m. f. of the spark or transition resistance from electrode to air. 

3. Constant dielectric strength. Cylinders of 1.11” diameter 
give an average disruptive strength of air of 60 kilovolts per 
inch. Cylinders of .315” diameter, an average dielectric strength 
of 77. Spheres at very small distance point toward the latter 
value. As a disturbing factor in this case, enters the electro- 
static brush discharge, which by a partial breakdown of the air 
surrounding the electrodes changes and increases the size and 
decreases the distance of the effective terminals. 

4. Counter e. m. f. of the sparks. The tests with sharp points 
give 22 kilovolts, or 11 kilovolts for a single transition from 
terminal to air. Spheres give curves pointing to a similar phe- 
nomenon. Electric conductors inserted at right angles into 
or parallel with the discharge. point to the existence of a counter 
e. m. f. of the same magnitude. The beginning of the electro- 
static brush discharge is at a potential of this magnitude also. 

s. Potentials of 160.000 volts effective and even up to 170,000 
volts have been experimented with. They are probably the 
highest voltages ever reached by man at ordinary frequencies 
with alternating currents of considerable power. 


SAN FRANCISCO. CAL. The Pacific Coast Electrical 
Transmission Association held its annual meeting at the Cliff 
House on June 21, when an enjoyable and instructive time was 
had. The election resulted as follows: President, W. Frank 
Pierce, of the Blue Lakes Water Company: vice-president, Car- 
rol M. Beal, of the Power Development Company; secretary, 
George P. Low, editor of the Journal of Electricity; treasurer, 
William Angus, of the Stanford Electric Company. 
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Lightning Arresters.' 
BY A. J. WURTS. 


[1 is important in discussing a subject of this kind, which has 
been treated both in practice and in the laboratory, to es- 
tablish the value of the laboratory experiments. The question 
is in experimenting with a static machine, are the experiments 
and deductions that we obtain there, fair in connection with 
lightning arresters which we use in our electric light plants? 
It seems to me that they are. The phenomena that we observe 
in the laboratory correspond with those which we obtain from 
a static discharge from our wires. In Fig. 1 I have drawn two 
straight lines, which may represent two perfectly straight wires, 
if you choose. In practice, during a thunder storm, that dis- 
charge does not occur from any one particular point. It will oc- 
cur from this point or that point, according to certain condi- 
tions. Now, in the laboratory tests I have sent discharges into 
the upper wire there, called the A wire, and these discharges 
have to pass from the A wire to the B wire. The question is, 
where will that discharge occur. I have found that it may occur 
almost anywhere along the wire. Why is this? It seems to be 
because the static charge which is in the wire during a thunder 
storm surges back and forth on this wire in such a way that 
these waves collide with each other. To illustrate, take a trough 
of water and lift one end of it. Lower it and this water will 
surge back and forth in this trough. Now raise the end of that 
trough again and you get another set of waves. What will hap- 
pen? Under certain circumstances the waves will collide, pile 
up and cause a splashing; under other circumstances, owing to 
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a balancing of the waves, a smooth place will be formed. That 
is what occurs in these wires. We have a splashing, and this 
static discharge tends to jump from the wire at these points 
where the splashing occurs. Now, it seems to me that these 
wires are charged by conduction from the atmosphere. Why? 
Because the wires become charged not only during thunder 
storms, but also during perfectly clear weather. The wire be- 
comes a part of the electrically charged atmosphere, and, as I 
have explained, sparks tend to jump from the wire to the 
ground through any path that they can find. l 
Now, the point that I want to bring up, especially to the cen- 
tral station men here, is this: What is the easiest path for these 
discharges, and how shall we judge one kind of lightning ar- 
rester from another? In Fig. 2 I have shown a spark gap L and 
a resistance in series with that spark gap. In Fig. 3 I have 
shown three spark gaps without any resistance in series with 
them. The lightning arrester shown in Fig. 2 is a lightning ar- 
rester which is on the market now, and it is said of it that the 
insertion of this resistance decreases the necessity of spark gap; 
that is to say, by inserting a resistance we may use a smaller 
number of spark gaps than we could get along with without the 
resistance. Now, the question is which one of those paths will 
offer the least resistance to disruptive discharges. In determin- 
ing the resistance of lightning arresters I have placed in shunt 
to any given lightning arrester, a variable spark gap, as shown 
in Fig. 4. Here a spark gap is shown with resistance in 
series, and in shunt to that arrangement I have placed a varia- 
ble spark gap. Now, in the laboratory I have sent a disruptive 
discharge through that system from A to B. What path will 
that spark take—the lightning arrester or that variable spark gap 
in shunt to it? It will depend upon the length of the shunt spark 
gap, which I have called B’. If that B' spark gap is closed, the 
discharge will evidently take that path, and will avoid the light- 
ning arrester, and by increasing the length of that shunt gap 
until the discharge will pass either through the arrester or 
through the shunt gap—by increasing the shunt gap until the 
spark will pass either one way or the other, we finally arrive at 
a point by which we can measure the resistance which the light- 
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ning arrester offers to the passage of disruptive discharges. The 
length of the spark gap which we obtain is the measure of the 
resistance of that lightning arrester. I have seen several state- 
ments in the papers to the effect that the lightning arrester 
should have a low breaking down e. m. f.; that is, you apply 
an e. m. f. to the terminals of your lightning arrester, and if 
the lightning arrester is to be connected to a 1,000 volt circuit 
the lightning arrester should break down at about 2,000 volts. 
Now, the lightning arrester, as a conductor of disruptive dis- 
charges, has nothing to do with the e. m. f. of the dynamo. As 
far as conducting the discharge away is concerned, if we apply 
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2,000 volts to that arrangement, shown in Fig. 2, the breaking 
down e. m. f. will be just the same, no matter what that resist- 
ance is. You can have, say 100 ohms in connection with that 
spark gap, or a million ohms, and it will not make a particle of 
difference about the breaking down e. m. f., but the resistance 
will make a great deal of difference as regards the lightning. 
That form has been called the short-gap lightning arrester. The 
resistance which is connected in series with the spark gap 
shown in Fig. 2 is said to be a low resistance. It is low com- 
pared with what? Lightning arresters, as ordinarily installed, 
are connected to the overhead wire and to the ground by means 
of fairly large copper wires of very low resistance, not more 
than an ohm or so at all events, and the joints are soldered. It 
seems to me very curious then that in such a path we should 
connect a resistance of quite a good many ohms. But by what 
right does anybody call that a low resistance? What is the 
standard? The only standard for the resistance of a lightning 
arrester is the ease with which it will conduct disruptive dis- 
charges to earth, with absolutely no reference to ohmic resist- 
ance or breaking down e. m. f. There is a great difference be- 
tween the static discharge and the dynamo current. The dyna- 
mo current is more of a gentle force and can be likened to the 
force of wind moving water; the lightning discharge can only 
be likened to the blow of a hammer or the flight of a bullet. 
If we have a large pane of glass ordinary wind will not break it, 
but a bullet would find no difficulty in piercing that pane of 
glass. But it is an entirely different force that we are dealing 
with, and as I have described, the discharge is oscillatory, 
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FIGS. 2 AND 3. 


swinging back and forth. Now then, suppose that we have 2 
swing back and forth and in the path of that swing we have a 
pane of glass. That swing in its first motion will smash the 
glass and will then vibrate back and forth until it comes to rest 
without further resistance, disregarding the air and speaking 
only with reference to this pane of glass. Now then, in the 
place of the pane of glass, let us substitute a vessel of water, 
so that this swing that swings back and forth this way will have 
to pass through the water. The water is not removed and this 
swing has got to pass through the water and meet that resist- 
ance each time. Now, I liken that water to this non-inductive 
resistance in series with the spark gap and lightning arrester. 


July 21, 1808.] 


The discharge has to pass down through that resistance, up and 


down, vp and down, each time, and the path with ref- 
erence to the ease with which the discharge passes 
through it is hereby affected. But with the spark gap 


the air is smashed, the discharge bores a hole right 
through the air as a bolt does through jelly; the resist- 
ance is removed. The air has practically an infinite resistance 
as far as ohmic resistance is concerned, but this discharge bores 
a hole through the air and that stays there during those oscilla- 
tions. That is the reason, in my mind, for saying that the equiv- 
alent spark gap, as shown in Fig. 2, is so much larger than 
the equivalent spark gap in Fig. 3, in spite of there being three 
gaps to one; so that the best path, in my judgment, for disrup- 
tive discharges is what I would call a free path, a path with 
any kind of resistance gap, not a restricted path, but a path 
which has nothing but a spark gap or several spark gaps I call 
a free path. The discharge will smash the air and form at once 
a free path for the oscillations. 


University of Tennessee Record. 


The May number of the above manual has just reached us, 
and contains, besides an address by President Dabney entitled, 
“The Making of a Perfect Man,” an address by Dr. Mellen on 
“The Relation of the Public High School and the College,” the 
academic announcement for the coming college year as well as 


numerous illustrations of college clubs and buildings. The 
course of electrical engineering, which is in charge of Prof. 
Perkins, appears to be very complete and practical, and entitles 
the graduate to the degree of B. S. 


Purdue University. 

Th annual catalogue of Purdue University, which is located 
at Lafayette, Ind., has just been issued, and gives information 
on the splendid courses offered by this well-known university. 
The electrical engineering course in particular, which is in 
charge of Prof. W. E. Goldsborough, with a large corps of as- 
sistants, is splendidly conducted and in a practical manner fits 
the student for electrical engineering. Particular attention is 
given to the designing of electric machinery and appliances, 
and numerous electrical installations are inspected during the 
senior year. The curriculum includes in the senior year besides 
the ordinary courses taught in colleges, a thorongh course in 
political economy, which appears to be a valuable acquisition 
for a technically trained man. 


Michigan Engineers’ Manual. 

The Michigan Engineers’ Manual for 1898, containing the 
proceedings of the Michigan Engineering Society, has some ad- 
mirable papers which were read before the society at the annual 
convention at Port Huron, December, 1897. The papers are as 
follows: “Engineers Personal Finances,” “The Sewerage of 
Pontiac,” “Curb and Sidewalk Grades,” “The Horseless Car- 
riage,” “Electrolysis,” “The Propeller Wheel,” recent legal de- 
cisions and other papers of equal interest and importance. 


University of Minnesota. 


The bulletin of the University of Minnesota, located at Min- 
neapolis, Minn., which is issued every six weeks, contains in 
its April 15th number the announcement of the College of En- 
gineering and Mechanical Arts. The college appears to have 
a fine course in electrical engineering in charge of Prof. George 
D. Shepardson. It extends over a term of four years and is 
practical and thorough, as are all the courses offered by this 
university. 


University of Vermont. 
The bulletin of the engineering department of the University 
of Vermont contains very interesting information regarding this 
well-known old college and its excellent courses in engineering. 
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The electrical engineering course, which extends over four years, 
includes a large number of applied electrical subjects. The 
electrical engineering laboratories, which are illustrated in the 
bulletin, appear to be thoroughly and well equipped with all 
modern direct and alternating current apparatus, and the univer- 
sity has several well equipped and modern shops for the use of 
students. 


Lehigh University. 


The engineering department of the above university has just 
issued an interesting pamphlet containing a list of theses pre- 
sented by candidates for engineering degrees. Among the elec- 
trical subjects are several of extreme interest to electrical engi- 
neers, about half of them being of the theoretical and the others 
of a strictly practical nature. It certainly speaks well for the 
high class of instruction furnished to the students of Lehigh by 
Dr. Macfarlane and his well-known corps of assistants. 


Cornell University Physical Review. 


Vol. vi., No. 5, of the Cornell University Physical Review, 
conducted by Prof. Nichols and Drs. Merritt and Bedell, con- 
tains among other interesting articles the following, which are 
of special interest to electrical engineers: ‘“‘On the Surface Ten- 
sion of Liquids Under the Influence of Electrostatic Induction,” 
by S. J. Barnett; “On the Fall of Potential at the Surface of a 
Metal When Exposed to the Discharge Action of the X-Rays,” 
by C. D. Child, and “An Instrumental Determination of the 
Period of Electrical Oscillation,” by A. G. Webster. 
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Photograph of the Holy Shroud by Electric Light 


[5 Turin the other day, according to “Il Osservatore Romano,” 

a photograph by electric light was taken of the Holy 
Shroud, which gave an admirable reproduction of the body oí 
Christ. The Holy Shroud was recently exposed to veneration, 
and King Humbert, who is its hereditary guardian, at first hesi- 
tated to give authority to have it photographed, lest the photo- 
graphs should be speculated in. However, his Majesty at length 
gave the requisite permission to Signor Secundo Pia, a lawyer 
and member of the Committee on Sacred Art, who had offered 
to photograph the Holy Shroud at his own expense. Signor 
Pia prepared his płates according to a special method, render- 
ing them sensitive to the yellowish tint of the Holy Shroud by 
means of powtrful electric reflectors. “Formerly,” says “The 
Osservatore,” “the appearance of the Holy Shroud gave an idea 
of the contour rather than the facial lincaments and body of 
Christ. On the other hand the photographs, on being developed, 
showed a perfect representation of the face, hands and limbs of 
Christ, the general effect being that of a photograph of Christ 
and not of his shroud.” 


Glass as a Conductor. 


According to Maxwell’s theory, ordinary conductors should 
be opaque to light. Electrolytic conductors do not come under 
this rule. If glass, therefore, is a conductor at high tempera- 
tures, the conduction must, as a first approximation, be re- 
garded as electrolytic. A. Vosmaer, in “Electra,” describes a 
striking experiment illustrating the conductivity of glass. Two 
electrodes terminating in glass rods are joined to the poles of a 
high-tension transformer. Nothing happens until the rods are 
heated by a Bunsen burner, when an arc is formed between 
them. The arc itself keeps the rods at conducting point, but as 
a rule the rods break, owing to some portion acquiring greater 
conductivity than the rest, and then taking all the current. If, 
before this happens, the electrodes are separated, a spark dis- 
charge sets in, and, ona further separation,a brush discharge. 
On bringing the electrodes together again the arc is re-estab- 
lished. 
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Testing Gold Quartz by the Rontgen Rays. 


According to an English contemporary, an ingenious appli- 
cation of the Rontgen rays has recently been made, viz., to 
ascertain the presence of gold particles in quartz. The par- 
ticles of gold in a paying gold quartz are often so finely divided 
as to be invisible to the naked eye. Since gold is much more 
opaque to the Rontgen rays than quartz, it is natural to sup- 
pose that some indication of the presence of gold in quartz 
would be given on the screen or the photographic plate when 
the quartz is traversed by the Röntgen rays. <A physician in 
Los Angeles, California, is reported on accidentally photograph- 
ing a lump of gold quartz to have found on the shadow of the 
outline of the quartz a number of very dark points. These 
points were due to the presence of particles of gold in the 
quartz. It is possible. therefore, to detect the presence of gold 
in quartz by the Röntgen rays, and it may sometimes be con- 
venient in the laboratory, but it is not to be expected that the 
gold prospector will add a battery, an induction coil, and 
vacuum tubes to his rough and tumble kit for transportation 
over the Chilkoot Pass. 


Nerve Currents. 


F. Gotch and G. J. Burch in Proc. Roy. Soc., make a pre- 
liminary communication on the clectrical response of nerve to a 
single stimulus, which they have investigated with the capillary 
electrometer. The form of stimulus employed was a relatively 
feeble induced current caused by the opening of the primary 
circuit of a standardized induction coil, which included one 
Daniell cell. The sciatic nerves of large frogs were used in all 
the experiments. The single stimulus was applied to the sciatic 
plexus 20mm. or 30mm. from the nearest of the electrometer 
contacts. The shock traveled along the nerve, past a pair of un- 
polarized electrodes joining the electrometer, and was followed 
by the nerve current in rapid succession. The exciting cur- 
rent also showed on the photographic record, but could be easily 
distinguished from the larger nerve current. The recording 
plate was attached to a pendulum motor, which also opened 
the primary circuit of the induction coil. Some of the nerves 
used were freshly prepared, other had been kept in the cold 
from 24 to 90 hours in 0.6 per cent. NaCl solution. The two 
sets of nerves showed marked differences. In the fresh nerve 
the first indications of the presence of the reaction occur 0.002 
sec. after stimulation. The decline commences 0.001 sec. after 
that. In the kept nerve the loss of vitality is shown by a re- 
tardation both of the initial change and the rate of propaga- 
tion. The latter falls from 10 or 15 to 6m. per second. When a 
certain length of the nerve is polarized by a slight constant e. 
m. f. the reaction differs according to the sign of the pole near- 
est the electrometer. The actual e. m. f. of the nerve current 
may be put as high as 0.032 volts. This fact is suggestive in 
view of the various theories of the electrical organ of fishes. It 
may be a nerve apparatus. 


Telephones and Liquid Air. 


Mr. Henry Norman, the well-known English journalist, in a 
recent article entitled “America Revisited in War Time,” speaks 
as follows regarding the use of the telephone here and in Eng- 
land: “The observant visitor to America must be impressed 
first with the remarkable development of what may be called 
applied intelligence. Not only is there an extraordinary fertility 
of invention, but also, what is perhaps more striking still, there 
is apparently an instant readiness on everybody’s part to make 
use of the things invented. i 

“From visit to visit, for example, I have observed a constant 
improvement in the telephone. The instrument has grown 
smaller, neater, more graceful, simpler and easier to use. As it 
stands on an American desk to-day it might by a flower-holder. 
In some of the best and most expensive parts of London to-day 
you cannot have a telephone put in your house at all. When 
you do, it is the ugly box arrangement of ten years ago. I 
called upon a journalist friend in New York. Upon his desk 
stands an elegant little apparatus, through which he converses 
every afternoon with Washington and Chicago. In a London 
newspaper office you might as well look for a machine for mak- 
ing liquid air.” 
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Dr. Cornelius Herz. 


HE death has been announced of this well-known man, 
who was at one time largely interested in electrical mat- 
ters in this country and in Europe, and who sought shelter in 
England at the time of the Panama Canal scandal, with which 
his name was unpleasantly linked with that of Baron Reinach. 
Sir Edward J. Reed, in an article in.the ‘Fortnightly Review” for 
January, 1897, said, in reference to Dr. Herz’s case: “His vindi- 
cation as a man of honor was bound to follow, and has now 
become an accepted fact in this country and elsewhere; the 
tribute of “The Times,” of London, that ‘Dr. Herz is a great 
man,’ will be acquiesced in and endorsed throughout the world, 
and France, until she makes such amends as may be possible, 
must bear the reproaches of the civilized world. If a private 
citizen had inflicted such wrongs on Dr. Herz a court of justice 
would order a restitution of all extorted property, and would 
award him exemplary damages. Can a government, however 
mighty it may appear, be allowed to escape such a responsibility? 
It is to be hoped that Dr. Herz, if health permits and life lasts 
long enough, will endeavor to have this question answered.” 
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Railway Motor Suspension. 


The Walker Company has sent out a special circular, ac- 
companied by a special letter from Vice-President Short, calling 
attention to a letter recently issued by President Coffin, of the 
General Electric Company, as to the Sprague motor suspension 
patent and the effect of the recent decision sustaining said patent. 
Prof. Short’s letter and the circular traverse the statements made 
by President Coffin, and characterize them as “wilfully mis- 
leading,” and the letter adds: ‘The motor suspension now used 
by the Walker Company is not the suspension that came to trial, 
and the statement made in the letter that ‘practically every form 
of motor suspension now in use’ is an infringement of patents 
controlled by the General Electric Company is erroneous.” The 
Walker circular illustrates the difference by diagram and enum- 
erates the points of dissimilarity. 


Western Elec. Co. vs Am. Rheostat Co.—Motor 
Cut Out. 


Judge Seaman, in the U. S. Circuit Court for the Eastern Dis- 
trict of Wisconsin, has granted an injunction against the Amer- 
ican Rheostat Company in favor of the Western Electric Com- 
pany, suing under the U. S. Patent No. 565,867 of E. P. War- 
ner, on a cut-out for electric motors. The defendants contended 
that the definition in claims 1, 2 and 3 as to the combination 
with a rheostat included in the armature circuit and provided 
with a contact arm adapted to be moved to cut in and out re- 
sistance, of a switch in the same circuit, independent of said 
contact arm, referred solely to the feature of the covering, which 
rendered the switch inaccessible to the operator. Barton & 
Brown and A. L. Lawrence appeared for complainant and Win- 
kler, Flanders, Smith, Bottum & Vilas for defendants. 


COLUMBUS, O., has become famous for its electric light 
arches across its High street. It was proposed to abandon 
them on account of the expense, but as the electric light company 
has reduced its price, the city authorities will stand part of the 
expense, and the merchants are willing to meet their part oi 
the assessment. The arches are not only pretty to look upon, 
but have been a fine “ad” for the city itself. 
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Classified Digest of U. S. Electrtical Patents 
Issued July 12, 1898. 


Alarms and Signals :— 

AUTOMATIC FIRE EXTINGUISHING AND ALARM APPAR- 
ATUS. H. Eversmann, Cincinnati, O., 607,027. Filed Aug. 21, 1897. 
Designed to be used in connection with a pipe system which is nor- 
mally empty and provided with a main supply valve which controls 
admission to the pipes pean te 

SWITCHBOARD FOR ALARM CHANISM. J. P. Conway, New 
York, 607,343. Filed May 5, 1897. Details of construction. 

ALARM SYSTEM. C. Coleman, Chicago, IH., 607,407. Filed Oct. 18, 
1897. Means whereby localized portions of an electric provective 

circuit may be varied in character to prevent tampering with the cir- 
cuit without sounding an alarm at the alarm station. 

ELECTRIC SIGNALING MECHANISM. L. G. Rowand, Camden, 
N. J., 11,678, reissued. Filed December 15, 1897. Means whereby 
the repeating of a signal on the main line to branch lines is made 
positively automatic. 


Batteries, Secondary:— 


ELECTRODE PLATE FOR ELECTRIC ACCUMULATORS. P. F. 
Ribbe, Berlin, Germany, 607,078. Filed Jan. 25, 1898. Comprises a 
lead pipe, having openings, celluloid bars on each side of the plate, 
and connected together through the openings, the bars having under- 
cut edges holding the active material. 

AUTOMATIC CUT-OUT FOR SECONDARY BATTERIES. W. L. 

Negbaur, Brookline, Mass., 607,124. Filed Feb. 10, 1897. Comprises 

a magnet core provided with a poa poetics armature, a working 

circuit controlled by the armature, and two coils on the magnet core 

wound and connected to oppose each other, the armature being 
operated by the differential effect of the coils. 


Cunductors, Conduits and Insulaters :— 


UNDERGROUND ELECTRIC CONDUIT. T. Connelly, Chicago, Ill. 
07,018. Filed Nov.. 12, 1897. Composed of a series of tubes laid 
coaxially, the tubes being chamfered on their ends, and an unbroken, 
corrugated, metallic ring over the joints, for holding the tubes in line. 

ELECTRIC CABLE FOR DRIVING CONVEYANCES. . Norman, 
Toronto, Can., 607,070. Filed April 19, 1897. Consists of continu- 
ous positive and negative conductors, insulating material between 
and surrounding the conductors, and a switch for each conductor 
attached to and surrounding the cable. 

INSULATOR. . L. Wingard, Walla Walla, Washington, 607,315. 
Filed April 13, 1898. A tube divided into longitudinal sections, each 
of which has interlocking shoulders and a head at its outer end, 
so that the sections may be fitted together to form a continuous tube. 


Dynamos and [ieters: 
ELECTRIC MOTOR. W. S. pornon and H. Winkenwerder, Milwau- 


kee, Wis., 607,247. Filed ov. 9, 1896. simple compact motor 
for various kinds of light work that can be operated with a few cells 


of battery. 

Measurement: - 
ELECTRIC METER. W. D. Marks, Philadelphia, Pa., 607,185. Filed 
Nov. 4, 1897. An electric meter employing an ampere-indicator, a 


shaft, connections between the shaft and the indicator, and a supple- 
mental pointer carried by the shaft. 


Miscellaneous :— 


APPARATUS FOR MANUFACTURING OZONE. E. Andreoli, Lon- 
don, Eng., 607,007. Filed Oct. 15, 1897. For description see page 
539, issue of May 19, 1898. 

ELECTRICALLY HEATED ROLL. F. P. Snow, Lynn, Mass., 607,093. 
Filed May 3, 1897. Consists of an annular core, wound with a 
primary conductor, and contained in a rotary shell, which forms the 
choking portion of a seoondary circuit about the same core. 

ELECTRIC BREAK FOR INDUCTION COILS. T. B. Kinraide, Bos- 
ton, Mass., 607,176. Filed Feb. 26, 1897. A high speed break com- 
prising a vibrating hammer, an anvil, a standard supporting the anvil, 
ane x Drace rigidly secured between the standard and the frame of 

e break. 

ELECTRIC BREAK AND INDUCTION APPARATUS. T. B. Kin- 

.. raide, Boston, Mass., 607,177. Filed July 26, 1897. Similar to above. 

ELECTRIC CURRENT CONTROLLER. E. E. Werner, Philadelphia. 
Pa., 607,311. Filed Feb. 23, 1897. A measuring instrument used 
principally in cataphoresis or electromedicamental diffusion. 


Railways and Appliances:— 

TROLLEY FOR THIRD RAIL. L. M. Maxham, Boston, Mass., 
607,065. Filed Sept. 1, 1897. Provides bearings for the trolley wheel 
adapted to resistingly permit a slight canting of the same, and means 
whereby such canting automatically guides the wheel toward the 
centre line of the third rail. 

TROLLEY. W. H. Russell, Chicago, Ill., 607,194. Filed May 24, 1897. 
Details of construction. 

ELECTRIC RAILWAY. W. W. Doty, New York; J. A. MacKnight. 
Mt. Vernon, and C. Grauten,- New York, N. Y., 607,351. Filed 

an. 25, 1897. Sectional underground conduit system. 

TROLLEY FOR ELECTRIC RAILWAYS. Van Hoevenbergh, 
New York, 607,387. Filed Aug. 31, 1897. Is provided with a plural- 
ity of wheels set at right angle to bear upon a supply conductor at 
their peripheries, the wheels being mounted in a frame provided with 
projections lying close to their sides to prevent spreading. 

ELECTRIC LOCOMOTION. H. Van Hoevenbergh, New York, N. Y., 
607,302. Filed Nov. 20, 1896. Employs an outgoing and return con- 
ductor adapted to be transversed by trolleys carried by a vehicle 
having electric motors but not traveling on rails. 


Reeulation :— 

METHOD OF AND APPARATUS FOR GENERATING ELEC- 
TRICITY. W. L. Negbaur, Brook'ine, Mass., and Ve J. Feely, Wal- 
pole, Mass., 607,125. Filed June 17, 1897. Provides a dynamo in 
connection with other means which controls the voltage of the whole 
system automatically without substantial change of its own voltage. 

Switches, Cat-Outs, Etc. :— 


ELECTRIC CUT-OUT. H. A. Lewis, Norristown, Pa., 607,250. Filed 
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July 14, 1897. Comprises a tube, a non-conducting rod held re- 
movably in the tube, a wire coiled on the rod, caps held in the ends 
of the rod, spring contact plates engaging the caps, and a circuit 
breaker operated by the expansion of the tube. 

FUSE HOLDER, CIRCUIT BREAKER AND LIGHTNING AR. 
RESTER. H. A. Lewis, Norristown, Pa., 607,251. Filed July H, 
1897. Details of construction. 

Telegraphs: — 

TELEGRAPH. LL. W. Hildburgh, New York, 607,239. Filed June 2, 
1897. Employs a main line and a source of alternating current 
therefor, and means for controlling the flow of the positive and nega- 
tive impulses from the generator by short circuiting one set of 
impulses at the time of generation of either set of waves, the other 
set being unaffected. 
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Favorable Conditions. 


An export trade that is just double the import trade must be 
a tolerably healthy basis on which to do business and accumu- 
late money, and that is just what the U. S. A. did in the year 
ending June, 1898. Such conditions may not be readily repeated, 
but they bring encouragement and confidence, and there is no 
wonder that preparations for the Fall are reported to be on a 
large scale. Moreover, the victory of our army at Santiago 
has been no less decisive and convincing than that of the navy at 
the same place and at Manila, and it is now evident that the 
losses of the war will not be upon us, but that we shall secure a 
solid indemnity. All this makes for a strong market, and to it 
may be added the large gold finds now coming in from the 
Klondike. The Government bond issue is a great success, 
being subscribed five or six times over. 

During the past week 11,498 shares of Western Union were 
sold, closing at 9214, and 6,835 shares of General Electric, clos- 
ing at 383, a decline from 4014. In Boston American Bell Tel- 
ephone sold at 275. 

Copper, New York, sold at 11.65 cents, and heavy stcel rail, 
Eastern mill, at $17. The Third Avenue Railroad, New York, 
has received bids for 15,000 tons of rail and special work. 
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Sale of Brooklyn Edison Co., To Kings County Co. 


Official announcement is made that George Foster Peabody, of 
the Board of Directors of the Edison Electric Illuminating 
Company, of Brooklyn, acting in concert with the officers, has 
closed a proposed sale of the stock of that company to the 
Kings County Electric Light and Power Company upon terms 
which the members of the Board of Directors unite in declaring 
to be for the permanent advantage of the company. This trans- 
action is in behalf of the stockholding interests represented by 
the firm of Spencer, Trask & Co., and equally tor all others. 
The deal will probably be consummated by October r. The re- 
sult to the stockholders will be in substance that the right to 
subscribe to 25 per cent. additional stock, at par, will be secured 
to them, and that for the whole amount of stock they will then 
be offered par in ninety-nine year 6 per cent. purchase money 
mortgage bonds, to be secured by the deposit of the Edison 
stock so sold, and additionally by a junior mortgage of the 
Kings County Company upon its property, and further by the 
deposit of a guarantee fund of $1,000,000.” 


MR. D. McREYNOLDS has been appointed superintendent 
of construction of the South Texas district of the Southwestern 
Telephone and Telegraph Company, with headquarters at Aus- 
tin, Tex. He moves from Houston. 


CINCINNATI, O. The Edison Company’s plant has had a 
bad fire, starting in the engine room and causing considerable 
damage, although the supply of current was maintained with 
creditable promptitude. 
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The Commercial Electric Co’s. Iron Clad Motor. 


E illustrate herewith the new ironclad motor which has 
recently been brought out by the Commercial Electric 

Co., Indianapolis, Ind. They are built for two standard speeds 
and are intended for a variety of uses: In Figs. 1, 2 and 3 they 
are shown mounted on the ceiling. The magnet frame is of 
steel with circular cores and pole shoes of the same material, 
thus affording a low resistance air gap and the greatest possible 
efficiency of the magnetic circuit, while the end casings which 
carry the bearings are of cast-iron and are provided with ample 
ventilating holes. The workmanship and material throughout 
are of the highest class. The shafts are of steel and bearings 
self-oiling with bronze linings which are easily renewed. Car- 
bon brush holders of simple construction and large capacity are 
used, and owing to the strong magnetic field sparking and 
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erators, 150 r. p. m., with a g-section switchboard, for electro- 
lytic service and the operation of two 75 k. w. 220-volt engine 
type generators, which will be used for lighting and power serv- 
ice. The installation will be the most complete of its kind in 
the world. 


The Solar Carbon and Manufacturing Company, 
Pittsburg. 


T" the practical application of electricity for any purpose, carbon 

plays an important part. It is generally a factor in generat- 
ing the current either by mechanical or chemical means, and is 
also a factor in its consumption or transformation, either for 
light, power, heat or for electrolytic purposes; and it is a curious 
fact, but not generally noted, that while the electric arc light 
has superseded petroleum oil to a large extent for illuminating 
purposes, the current cannot produce its light without burning 
a carbon pencil, which is usually made from a by-product pro- 
duced in the process of refining this same petroleum oil. Con- 
sequently the manufacture of carbon, or rather the conversion of 
the crude material into special form for any purpose, is a com- 
paratively new business, and gave rise in 1885 to the corpora- 
tion named in this connection. The works of the Solar Carbon 


FIGS. 1, 2 AND 3.—“COMMERCIAL” IRONCLAD MOTOR. 


change of lead are avoided, so that the machines may run for a 
long time and require little attention. 

They are thoroughly protected from mechanical injury, dust 
and dirt, while the large lids which are placed in the casing 
above and below the commutator allow of easy access to the 
brushes when desired. When suspended as shown in the cut, 
the operation of the belt tightening device is in no way inter- 
fered with or more inconvenient than when mounted on the 
floor, since there are no bolts to be loosened, but the machine 
can be mounted on its own support as with other ceiling ma- 
chines. It is extremely convenient for direct belting to elevator 
machines when used in this way and the company makes a 
special reversibłe motor and controller for this purpose. The 
machine, it is needless to add, runs equally well if placed on the 
floor or regular foundation. The company will be glad to 
answer any inquiries on the subject. 


Raritan Copper Works, Perth Amboy, N. J. 


The development of electrolytic processes for the production 
of refined copper has proceeded very rapidly during the past 
three years, and at the present time a large proportion of all 
the refined copper is thus produced. The Westinghouse Elec- 
tric and Manufacturing Company have installed a very large 
amount of apparatus for this class of service. One of the prin- 
cipal installations is at the refinery of the Anaconda (Mont.) 
Copper Company, where Io generators of 270 to 300 kilowatts 
capacity have been installed. Another very large installation 
is that of the Boston and Montana Consolidated Copper and 
Silver Mining Company, Great Falls, Mont., where two 810 
k. w. Westinghouse engine type generators are in service. 

The latest comer in this field is the Raritan Copper Works 
of Perth Amboy, N. J., who are about to erect the largest cop- 
per refinery in the East. They have contracted with the West- 
inghouse Company for three 600 k. w. 150-volt engine type gen- 


& Manufacturing Company are located at Mahoning, sixty-two 
niles up the Allegheny River from Pittsburg. the location having 
been chosen because of its proximity to the natural gas fields, 
which at the time promised to furnish cheap fuel for the baking 
process, constituting the chief expense in the manufacture of 
finished carbon. In the manufacture of the various specialties 
turned out from these works, the process includes the grinding. 
bolting, mixing, moulding or forcing the plastic material into 
the required shapes, a process which was recently described in 
detail in these columns. The works of the company embrace six 
buildings, which are located on a tract of 100 acres. They are 
equipped with special machinery, and with calcining and baking 
furnaces, also of special construction. The equipment also in- 
cludes engine power in two units for operating the same. The 
products embrace pencils, both solid and cored, for every known 
system of lighting; brushes for generators and motors, chemical 
battery cylinders of various forms, smelting rods, tubes, tele- 
phone parts and granules for telephone transmitters. The latter 
are made in four grades and of twenty-eight sizes. Among the 
specialties manufactured by this firm, are self-lubricating motor 
brushes, in which the lubricating feature is obtained without the 
use of graphite, the brush being pure carbon specially treated, 
which gives the desired results, and does not increase the re- 
sistance, as is the case with the graphite mixture. Another 
specialty, recently brought out, and in which the company con- 
trols the trade, are pencils of particularly fine grade, practically 
as smooth as graphite, and which are designed for use in the 
numerous chemical and refining plants that are springing up 
in the neighborhood of Niagara. The composition of these 
conductors is such that acids play no part in their destruction, 
consequently they have a life four or five times as long as some 
of the foreign made carbons, and are now even being exported 
for use in similar works abroad. Among the specialties that 
are remarkable chiefly because of their size, are smelting rods, 
some of which are solid cylinders 8 inches in diameter and 54 
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inches in length. The company do not, however, limit the 
forms or grade of their products to catalogue lists, but are always 
ready to design moulds or dies for any special forms that may 
be required. They will make anything that can be made from 
carbon, except diamonds of course, but they will probably make 
them as soon as anybody else. The products of the concern go 
to all parts of the world where electricity is used as an applied 
art, and are claimed to compete favorably with the best of for- 
eign products in any line. The city office of the company is at 
339 Fifth avenue, and the practical management of the business 
is in the hands of F. B. Laughlin, general manager, and his 
son, F. M. Laughlin, treasurer. 


Repairing a Railway Generator Armature, Cleve- 


land, O. 
HE illustration herewith shows the power station on Cedar 
avenue, ol the Cleveland Electrice Railway Co.. and the 


process of rewinding one of their 500 kilowatt generators by 
the W. H. Elliott Electric Co. of Marine Block, that city. The 
generator is the third that has thus been wound for the Railway 
Company this year by the Elliott Co., who do all their generator 
repair work, and who have exceptional facilities for handling 
heavy electrical jobs of that character. Their trade extends from 
Oregon to Florida, as they have just shipped two large arma- 
tures to the Salem, Ore., Consolidated Co., and have also done 
some work for Jacksonville, Fla.; while they are also busy on 
local work, including an M. P. 100 for the New York & Ohio 
Co., of Warren, O. 

The business of the W. H. Elliott Co. is that of rewinding 
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WO K. W., G. E. MOTOR BEING WOUND BY THE W. H. ELLIOTT 
ELECTRIC CO., FOR THE CLEVELAND, O., 
ELECTRIC RAILWAY CO. 


armatures, fields, transformers, etc., refilling commutators and 
making new ones; building new armatures, etc., for all classes 
of electrical machines, and doing experimental work. They 
are at present running day and night shifts, and expect to do 
so for some wees to come on the orders now in hand. Mr. 
Cartwright, the president of the concern and its manager, was 
one of the two men who started what is said to be the first 
dynamo and motor repair works in the United States, giving its 
entire attention to that class of work. From that time—June, 
1887—to the present, he has devoted his time and energies in 
the same direction, and the result is seen in the successful work 
and continuously growing patronage. Mr. Hankey, the secre- 
tary and treasurer, who has charge of the clerical force, is a 
new man in the electrical field, but is rapidly making a large 
circle of friends and acquaintances. 
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The ‘“‘Monarc” Enclosed Arc Lamp. 


The firm of Albert and J. M. Anderson, 
of 289 A street, South Boston, Mass., have 
brought out a number of valuable lines of 
apparatus in the electric railway and other 
special fields, and are now introducing an- 
other novelty in their “Monarc” enclosed 
arc lamp, which is shown herewith. The 
lamp is only 22 inches over all, and burns 
carbons 14 inch by 12 inches. The standard 
lamps of this style require 434 amperes, but 
can be furnished to take 3 or 4 amperes if 
so desired. There are a number of interest- 
ing and novel features, all intended to make 
the lamp economical and efficient. The 
à work of trimming has been made very easy, 

4 there is good contact for the carbon, and 
the best shape for the inner globe has been 
determined after many experiments on 
light, and with a view to the minimization 
of breakage. The magnets and all other 
parts of the lamp are easily removed and 
replaced, and all mechanical details have been worked out with 
great care and attention. The ‘‘Monarc” lamp is furnished with 
alabaster inner and clear outer globes, unless otherwise ordered. 
It is rated to burn for 150 hours on one trimming. Class A 
lamps are designed for 110 volt circuits with a range from 105 
to 118 volts, and with 6% ohms resistance to each lamp. Class 
B lamps are designed for multiple series lighting on street car 
circuits, ranging from 200 to 1,000 volts, 61%4 ohms resistance per 
lamp. The firm are now pushing this lamp actively and will be 
pleased to receive inquiries and orders. 


Improved Holtzer-Cabot Automatic Burner. 
Toe Holtzer-Cabot Electric Company, Brookline, Mass., 
have recently made a neat improvement in their well-known 
automatic gas burner. This consists of the addition of extended 
pole pieces or shoes which reach down almost to the outer edge 
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IMPROVED HOLTZER-CABOT AUTOMATIC BURNER. 


of the armature, extending the magnetic field and making it 
more effective. It will be observed that a stronger action is 
now obtained, even with less battery, than was formerly re- 
quired, as the air-gap between the armature and fields has been 
almost closed. 


Extensive Additions to Walker Company’s Plant. 


The Walker Company, on account of rush of work and conse- 
quent need of additional space, has tound it necessary to add to 
the large machine shops it already possesses at the Cleveland 
works. These machine shops alone consist of three bays, each 
400 feet long, and the addition will consist of a fourth bay. 
Work is being rapidly pushed, and the new bay will be shortly 
completed and ready to receive the large machine tools which 
are to be placed there. 
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G. E. Compensator for Series Incandescents. 


O NE of the great obstacles with which the series system of 

incandescent lighting has had to contend has been its want 
of flexibility. If the circuit is laid out for the full number of 
lamps which the normal voltage will operate, a means must be 
provided for increasing the voltage to take care of additional 
lamps ordinarily called for for a short time. On the other hand, if 
only a part of the possible number of lamps are connected in 
circuit, expensive or complicated arrangements are necessary to 
absorb the surplus voltage. 

For satisfactorily controlling the voltage, the General Electric 
Company has developed a form of potential regulator especially 
adapted for this work, by the use of which the series system be- 
comes almost as flexible as a parallel system, and the power con- 
sumed in the circuit varies directly in proportion to the number 
of lamps in use. A regulator panel, with ammeter, switch and 
fuses, is shown in the illustration. The regulator is mounted on 


the back of the panel and consists of a compensator, from the 
secondary winding of which taps are connected to a set of con- 
tact blocks arranged in circular form on the front of the board. 
A hand wheel in the centre of the 1ing of contacts operates two 
arms carrying brushes which connect from the contact blocks 
to continuous rings on the inside and outside of the contact 
blocks. 


One of these arms is connected directly to the hand 
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wheel, the other is connected through a bevel gear, so that the 
direction of rotation of one arm corresponds to that of the hand 
wheel, while the other moves in the opposite direction. 

The compensator is so connected that whatever difference of 
voltage exists between the two concrete rings on the dial switch 
is added to or subtracted from the initial voltage of the circuit. 
If one arm be directly over the other, there is no drfference of 
potential between these rings. Ifthe hand wheel be turned to the 
left a gradually increasing voltage which will be added to that of 
the line will be developed between the rings, while a gradually 
increasing voltage, which will be subtracted from the initial volt- 
age, will be developed if the hand wheel be turned to the right. 
The ammeter below the hand wheel indicates the current in the 
circuit. When the number of lamps in circuit is changed it is 
simply necessary to turn the hand wheel until the proper current 
is indicated. 

The compensators are wound for the standard currents of 3, 
5 and 5.5 amperes, and in cither case will increase or decrease 
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the initial voltage of 1,150 or 2,300 by 230 volts. Special regu- 
lators giving a greater range of voltage will ve built if desired. 


Kent Battery Fan Motor. 


CONCERN which has en- 

joyed considerable success 
with its fan motors is the Kent 
Electric Manufacturing Co., of 
Worcester, Mass., which is still 
extending its line of specialties 
and novelties. It has now brought 
out a new battery fan correspond- 
ing to its Type C of last year and 
intended specially for battery 
work. It is well shown in the ac- 
companying cut, and is evidently 
a strong, compact little machine. 
It carries a 10-inch fan, and the 
finish is black enamel, with nickel 
trimmings. The one bearing is 3 
inches long and is part of the field 
magnet frame at the neutral point, 
so that there is no bother with bearings to adjust and the shaft 
does not bind or get out of alignment. Moreover, as there is no 
bearing at the commutator end, that important part of the motor 
has no likelihood of being clogged or partially insulated by 
trickling oil, The armature is of the Kent drum type, such as 
has been in use now for two years, and it runs with great smooth- 
ness, quiet and efficiency. The binding posts for the attachment 
of the battery wires are placed, as will be noted, in a conven- 
ient position alongside the field coil. The Kent Company is 
doing well with this motor and will be glad to receive corre- 
spondence and inquiries in regard to it. 


awiotor. 


Kent Battery Fan 


Manufacturers’ Building, Providence. 


One of the largest and best equipped power buildings in the 
United States is the Manufacturers’ Building, Providence, R. J. 
This building has accommodations for upwards of sixty manu- 
facturing concerns, being particularly equipped with conven- 
iences for the production of jewelry, specialties, etc. The Manu- 
facturers’ Building Company have just purchased a 250 k. w., 500 
volt Westinghouse engine type generator, 100 r. p. m., to be 
driven, by an Armington & Sims Corliss engine. This gen- 
erator will supply power for the operation of motors in the 
various manufacturing departments of the building. The en- 
gineering features of this establishment are under the direction 
of Lewis & Claflin, consulting engineers, whose wide reputation 
for engineering installations of the highest order is borne out 
by their selection in this instance. 


Pelton Water Wheels. 


The Pelton Water Wheel Company, of San Francisco, Cal., 
report a very active business at both their San Francisco and 
New York works. The war has affected to some extent their 
export trade, still this on the whole is very satisfactory. Electric 
power transmission plants are still a prominent feature in the 
work of this company. Among their more recent contracts are 
the following: A1,200 h.p. plant to operate the Odawara Electric 
Railway in Japan, wheels to run under 400 feet head; 650 h. p. 
plant to operate a cotton factory in Japan; 500 h. p. wheel for 
the Blue Lakes Electric Power Plant in California; 800 h. p. 
plant for the Auburn station of the Central California Power 
Company; 1,500 h. p. plant for the Tuolumne Electric Power 
Company, California; 750 h. p. plant for the Griffith mine, Tuo- 
lumine county, California; 250 h. p. plant for the Ventura Elec- 
tric Light and Power Company, Cal.; 1,200 h. p. plant for a 
railway company in British Columbia: 250 h. p. plant for the 
Salt Lake & Ogden Railway Company; 300 h. p. plant for the 
Farfan Electric Power Company in Peru; 7 wheels for the Cali- 
fornia Powder Works, Santa Cruz, Cal.; 4 wheels for air com- 
pressor plants in Alaska; 2 wheels for various mining companies 
in Alaska and British Columbia: 3 wheels for Central America: 
7 wheels for various mining purposes in Mexico; 13 wheels for 
various mining purposes in Utah, Montana and Idaho. 


THE BALL ENGINE CO., Erie, Pa., have recently received 


orders for several engines from Mexico. i 


July 21, 1898.] 


The Campbell & Zell Company, Baltimore. 


T HIS company are closely allied to the electric industries 

of Baltimore in that they have built the boilers for all 
but two of the street railway and electric light power stations. 
They have also supplied the boilers for twenty-five or more 
railway power and electric light stations in different parts of 
the country. The special type of boiler adapted to this par- 
ticular service is known as the Zell improved water tube safety 
boiler, which is manufactured by the above company at their 
extensive boiler and marine works located at the foot of Wolfe 
street, Baltimore, occupying the whole of a large sized city 
block, having a water front of about 1,500 feet. These shops are 
equipped with the latest improved machinery, and the business 
of the company is not limited to the manufacture of the Zell 
boiler, but they turn out high grade tubular boilers, Scotch 
marine boilers, marine engines, propeller wheels, stacks, steel 
tanks of every description and various other work of a similar 
character. The foundry of this company is located a few blocks 
from the main works, and is one of the largest and most com- 
plete in the South, being also equipped with modern tools and 
having a large pattern shop, the company doing a large busi- 
ness in light and heavy gray iron castings. 

Regarding the features of the construction of the boiler, it 
rests on two saddles placed under the mud drum at the rear 
lower end, and on a roller carried by the arch plate over the fire 
doors at the front end, thus relieving the nippled joints from 
the weight of iron and water which intensifies the action due to 
the alternate expansion and contraction of the parts. 

The water drums are placed parallel to the incline of the water 
tubes, and the feed water is introduced at the rear lower end 
of the drum, from which point it naturally descends into the 
rear headers to be distributed among the tubes. The greater 
part of the impurities will naturally be precipitated at once from 
the feed water on its contact with the hot water in the boiler, 
and will collect in the mud drum below; and the remainder is 
deposited there by the succeeding passages of the water through 
the rear headers, due to a rapid and free circulation. 

The sections are made up with rhomboid headers at the ends, 
each containing four tubes, and the hand hole plates covering 
the tubes are placed on the inside, thereby having the steam 
pressure holding the joints tight at all times. These joints are 
milled on the inside, and the hand hole plates are milled off, 
making a perfect joint. One of the main features of the Zell 
boiler is the superheating arrangement consisting of separate 
drum and superheating tubes. These tubes are composed of the 
best quality lap-welded wrought iron and extend from the 
manifold to the steam drum in the rear. They are placed in a 
single row, and are expanded at their ends into both the mani- 
fold and steam drums. The steam, after disengaging itself from 
the upper end of the water drum, passes into the superheating 
tubes, where any entrained water is evaporated, from thence 
into the steam drum. The drum is exposed to the hot blast 
about three-fifths of its own circumference, thus insuring per- 
fectly dry, superheated steam. 


Ohio Electric Specialty Co. 


The above concern, of Troy, O., who have long made a spe- 
cialty of dynamo and motor brushes, write us that the Perfec- 
tion brush manufactured by them is the result of the ideas of in- 
ventors and designers now associated with them, and they trust 
that ‘“‘all cheap imitations of this type of brush placed on the 
market by parties claiming to be the designers will be spurned 
by all intending purchasers.” Mr. J. R. Simpson, of the Ohio 
company, says that they make a point of not sacrificing quality 
for price and that all their improvements are made available to 
customers as quickly as possible and as circumstances demand. 
Their woven wire brushes are well known to the trade and have 
secured on their merits a position which Mr. Simpson hopes and 
expects to maintain. 


MR. H. A. WAGNER, of the St. Louis, (Mo.) Edison Com- 
pany, has been an Eastern visitor the past fortnight, staying at 
Asbury Park and transacting a large amount of business be- 
tween whiles. 


THE WESTERN ELECTRIC COMPANY recently mailed 
to the trade copies of its tool catalogue No. 3. If any reader 
of The Electrical Engineer failed to receive a copy, one will be 
sent upon application. 
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Stone & Webster. 


Only a few wecks ago we had occasion to call attention to a 
very instructive power station test report issued by the above 
firm, and we are just in receipt of another very interesting pro- 
duction of these enterprising engineers. It consists of a little 
cloth-covered book containing, besides a long list of properties 
examined and reported upon by Stone & Webster, several tables 
of Boston and Massachusetts street railways, accompanied by 
valuable statistics. These tables will be of special interest to in- 
vestors and street railway men, and will be sent to anyone on 
application to Messrs. Stone & Webster, 4 Postoffice Square. 
Boston, Mass. 


The Electric Storage Battery Co. 


Circular No. 41, entitled “The Installation of Cloride Accumu- 
lators in the Waldorf-Astoria Hotel, New York,” has just been 
issued by the Electric Storage Battery Company, of Philadel- 
phia, Pa. It is illustrated by large half-tone cuts of the hotel, 
some of the cells as they appear in the battery room, ammeter 
charts illustrating the method in which the battery performs 
its functions as a regulator, the large, handsome switchboard 
installed and the 20 k. w. motor-driven differential booster. The 
pamphlet is a useful one, and aptly illustrates the application of 
storage batteries to isolated plants. 


Ball Automatic Cut-off Engines. 


O NE of the handsomest engine catalogues ever received by us 

is the latest issued by the Ball Engine Company, of Eric, 
Pa. Within a handsome cover, ornamented by numerous incan- 
descent lamps and an embossed likeness of Hero of Alexandria’s 
engine, we find a volume of valuable information on engines for 
electric lighting, electric railways and general manufacturing 
plants. The catalogue contains beautiful half-tone illustrations 
of the company’s factories, their awards, direct connected en- 
gines, the single cylinder, centre crank railway engine, portions 
and sections of the various Ball engines, the single cylinder en- 
gine, the cross compound engine, as well as the well-known tan- 
dem compound and vertical cross compound engines. All this 
is accompanied by interesting descriptive matter and essays on 
electric lighting, electric railways and mining, factory and mill 
service, etc. In the back of this very handsome catalogue, which 
is a model of modern typographical excellence, are complete 
tables of the numerous styles of engines manufactured by the 
Ball Company. The catalogue is called H, 1898, and will be 
mailed to anyone on application. 


Edison Mfg. Co. 


A neat and dignified catalogue in handsome red cover has 
just been issued by the Edison Manufacturing Company from 
its new headquarters in the St. James Building, Broadway, this 
city. It is a pamphlet of 68 pages, and its text and cuts are up 
to date as to all the latest developments and apparatus of this 
progressive concern. We note a variety of fine Rontgen-ray 
apparatus and the new line of electro-therapeutic specialties, all 
of which are well illustrated and described, including the beau- 
tiful Edison sinusoidal alternator for medical use, the Edison- 
Heiman electrical centrifuge, etc.. the new combination cabi- 
nets, etc. 


SUPT. ALDRIDGE, of the State Department of Public 
Works, has written to the E. G. Bernard Co. a warm letter of 
commendation on their recent wiring work at the Capitol at 
Albany, noted in our columns last week. He is evidently much 
impressed with the skill and energy displayed by this enterpris- 
ing concern. 


CENTRAL ELECTRIC COMPANY, of Chicago, are carry- 
ing in stock large quantities of wooden and iron pins and 
brackets, and glass insulators. They have considerably aug- 
mented their previously large stocks and are prepared to take 
orders of any size. 
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THE RELIABLE ELECTRIC MANUFACTURING CO., 
86 Foster street, Worcester, Mass., call attention to their com- 
plete line of telephone instruments, apparatus, etc. They guar- 
antee all they ship. 

THE ELECTRIC GAS LIGHTING COMPANY, 192 Dev- 
onshire street, Boston, Mass., advertise annunciators of the fin- 
est quality and the lowest price. 

THE DEARBORN DRUG AND CHEMICAL WORKS, 
Chicago, have over 15,000 analyses of boiler water on file. Their 
method is to prescribe a special compound to suit each indi- 
vidual case. 

THE ELECTRIC APPLIANCE COMPANY, 242 Madi- 
son street, Chicago, are now issuing their general catalogue No. 
12. It is to be had for the asking by anyone in the trade. 

THE AMERICAN IMPULSE WHEEL COMPANY, 120 
Liberty street, New York, say the Cazin water wheel is giving 
satisfaction wherever used for power transmission and the hun- 
dred other uses to which it can be put in large and small units. 

THE ELECTRICAL ENGINEER INSTITUTE OF COR- 
RESPONDENCE INSTRUCTION, 120 Liberty street, New 
York, continues the publication of valuable data in its “ads.” 
Many of these tables have never been compiled before, and they 
are well worth preserving. 


M. C. BULLOCK MANUFACTURING COMPANY, of 
Chicago, as manufacturers of the Bullock-Willans central valve 
engine, request us to call attention to the fact that such is the 


engine’s full designation. In our issue of July 7 we illustrated 
and described it under the name of the “Bullock central valve 
engine,” and the company are desirous that the proper designa- 
tion shall be the one by which it is familiarly known to the 
public. 

THE ADAMS BAGNALL ELECTRIC COMPANY, oi 
Grand Rapids, Mich., has been formed, with a capital stock of 
£225,000. 

THE COLBY ELECTRICAL MANUFACTURING COM- 
PANY, of Chicago, has certified to a change of name, which 
certified to a change of name to the Wells Goodhue Company. 
Our admirals are being furnished with a full line of their spe- 
cialty for use in operating against Spanish fleets. 

THE BALLARD ELECTRIC COMPANY, of Chicago, has 
certified to a change of name tc the Wells, Goodhue Company. 

WESTERN ELECTRIC COMPANY has incorporated in 
the State of Michigan, with a capital of $1,000,000, with head- 
quarters at Detroit. 

COLUMBIA LAMPS. Mr. A. C. Garrison, secretary of the 
Columbia Incandescent Lamp Company, of St. Louis, states that 
they have experienced a steadily increasing demand for their 
lamps during the past year, and will now be obliged to enlarge 
and alter their factory during August. They therefore ask that 
any orders may be sent to them as early as possible. It will be 
a convenience and will ensure prompt shipment during the next 
sixty days. 


m an 207 299 00SIo0 0.000 SH SSSA 


AMERICAN IMPULSE WHEEL COMPANY, of 120 Lib- 
erty street, New York, have secured the contract for furnishing 
water wheels for the lighting station for the city of Columbus, 
O. 

PITT & SCOTT, the well-known foreign freight brokers and 
express carriers, of 39 Broadway, have just issued the eleventh 
edition of their admirable little book of “Useful Notes,” in- 
tended for travelers in Europe. It is full of information and 
serves as a vest pocket Murray or Baedeker. 

BURGER & ADAMS. Mr. Clarence Livingston Burger, the 
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patent attorney and expert, has associated with him in the prac- 
tice of patent and trade-mark law Mr. Louis B. Adams, under the 
above firm name. The offices of the firm remain in the Postal 
Telegraph Building, 253 Brcadway, where Mr. Adams continues 
also the practice of the law. 

MR. S. GLOVER WAY, of late with the General Incan- 
descent Arc Light Company, has just entered the employ of 
Messrs. Osterberg & Sutton, consulting engineers, as their su- 
perintendent of construction. 

McINTOSH, SEYMOUR & Co. have booked orders for two 
700 h. p. horizontal cross compound engines to be used in the 
City of Mexico. They will be directly connected with two 452 
k. w. General Electric generators, for trolley work. A 150 h. p. 
engine has also just been sold by this concern to the Kimberley 
mines of South Africa. This engine will be directly connected 
to two 50 k. w. generators of the double-end plan. 
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Department News Items will be found in adver- 
tising pages. 
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New Work at Niagara Falls by the Hydraulic 
Company. 
BY ORRIN E. DUNLAP. 
TEE N iagara Falls Hydraulic Power & Manufacturing Com- 
pany have just placed in operation the first turbine and 
generator located in the extension of their power house in the 
gorge. This extension of the company’s plant has been in 
progress for some months. The addition made to the building 
is 60 feet long by 100 feet wide, and the total dimensions of 
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the power house to-day are 120 by 100 feet. The addition is 
of the same style of architecture as the original section of the 
building, and has been built on the south end. The partition 
between the two sections has been removed, throwing the en- 
tire floor into one. Many readers of The Electrical Engi- 
neer have visited the Falls and personally inspected the in- 
stallation in the first section of the power house, and will re- 
member that it consists of four turbines made by James Lef- 
fel & Company, of Springfield, O., which operate eight gener- 
ators. The new turbine and generator just installed stand out 
further toward the west wall of the building than any of the 
machines first installed. A gallery-like structure has been built 
close to the cliff wall and on it the switchboards of the old and 
new installations are located. This is quite a noticeable im- 
provement, and was made under the supervision of Frank G. 
Lott, the company’s chief electrician and superintendent. 

The property of the power company presents a scene of 
activity at all points. On the canal men are busy with the 
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work of enlargement, and over the new forebay a steel gate 
house has been erected. Out from beneath this extend the 
walls of the new connecting canal running from the main 
canal basin to the forebay. The walls of this canal are built 
of concrete, and are most substantial in appearance. It will be 
remembered that in building the forebay extension a large 
amount of concrete was used, the company finding it most ser- 
viceable for this class of construction. As the connecting 
canal passes under the New York Central Railroad tracks it is 
made water tight beneath the roadbed in order that high water 
will do no damage. 

The penstock that will supply the new wheels with water is 
larger than the one that supplies the wheels in the original sec- 
tion. It is about 11 feet in diameter and leaves the forebay in 
an elliptical bell mouth about 20 by 11 feet. For 60 feet it ex- 
tends out horizontally, and then vertically about 200 feet to the 
power house. It stands out from the cliff in column form, 
and attracts immediate attention. As it passes beneath the 
power house floor the diameter increases to about 13 feet for a 
distance of 50 feet, and then reduces until it is about 7 feet, 
finally tapering in a cone 18 inches in diameter and ending in 
an air chamber 15 feet high and 4 feet in diameter. Along its 
course under the floor there are five 60-inch valves for supply- 
ing the wheels. The thickness of the steel in the penstock 
varies from °/:e to 1% inches. It was made by Struthers, Wells 
& Co., of Warren, Pa. 

The number of wheels to be installed is five, the first of which 
has been built and installed by R. D. Wood & Co., of Phila- 
delphia. Its capacity is 2,500 horse power, and it has been 
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placed over the last of the five valves on the penstock. The 
general appearance of the wheel is very similar to that of the 
wheels installed in the original section of the station, but its 
construction varies somewhat. Generally speaking, the wheel 
may be said to be the same as those used by the Niagara Falls 
Paper Company, there being but a slight difference between 
them, which is to be found in the curve of the buckets, a dif- 
ference made necessary by the fact that the head of water at 
the paper mill is about 140 feet, while in the station under dis- 
cussion the head will be about 210 feet. This wheel is known 
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as the Jonval-Geyelin improved. It consists of a large, ver- 
tical circular casing in which the wheels proper are located, for 
there are two wheels within the case. The water is admitted 
underneath and flows upward, being admitted to the guide 
wheels by a gate and then to the runners. The discharge 
pipes project from the sides of the casing laterally and down- 
wardly, draft tubes 22 feet 8 inches long being attached, thus 
utilizing, in part, the atmospheric pressure. The heads of the 
large casings are more oval and not quite so high as the cas- 
ings about the wheels in the original section of the building. 
The heads are made of cast iron 1% inches thick and have heavy 
21⁄4 by 6 inch ribs at the bottom. The casing weighs about 10 
tons, while the total weight of the wheel installed is about 21 
tons. It rests upon a pair of 24-inch steel I beams. The 
wheels are made of bronze and are located in draft tubes, one 
on each side of the casing proper, upon a horizontal shaft. 
This shaft is supported by a rigid bearing with the flush bear- 
ings bolted to rigid bearings. The disc that forms part of the 
flush bearings is keyed to the shaft and adjusted by four heavy 
set screws, one on each side of the shaft, to take up the thrust. 
The wheels discharge laterally into the discharge or receiving 
pipes. Four 2% rods extend through the casing to stiffen it. 
The two wheels weigh 5,095 pounds. In designing this tur- 
bine, special care was taken owing to the great pressure on the 
component parts, and especially on the gates, which are planned 
on a slide motion principle and are counterbalanced, a simple 
but effective method of overcoming the enormous pressure 
which would act on each individual turbine gate. 

The gate used is a ring gate, which revolves on a barrel. This 
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is fastened to the guide wheels by bolts, and the gate is oper- 
ated by a walking beam, which works over the top of the case 
proper. The gate is connected to the beam by steel gate rods 
21⁄4 inches in diameter, which extend down through glands into 
the casing. Cast steel brackets are riveted to the gate and to 
these the gate rods are connected. The runner has 34 buckets 
with a total area of 140.25 square inches. The guide wheel has 
20 buckets having a total area of 149.53 square inches. Over the 
walking beam there rises an air cylinder which is about 36 
inches high, and has an inside diameter of 20% inches. It is 
understood the Reynolds governor will be used on the wheel. 
Provision has been made for disconnecting the governor by 
simply operating a wheel ‘which unscrews & rack. E. H. 
Broome, one of R. D. Wood & Co.’s most efficient engineers, 
was in charge of the work of installing the wheel, aír. Broome 
being the Niagara Falls representative of the company. 

It is intended that this wheel shall operate two generators. 
One of these machines already furnishes current for the oper- 
ation of the National Electrolytic Company, while the other 
will add to the supply of the Buffalo and Niagara Falls Elec- 
tric Light and Power Company. The generator for the ser- 
vice of the first named company has been installed by the Gen- 
eral Electric Company. This machine has 14 poles and will 
make 250 revolutions per minute. Its output will be 5,000 am- 
peres at 175 volts, or a capacity of 875 kilowatts, nearly 1,200 
horse power. It is of a large type and direct connected to the 
water wheel shaft on the left. The factory that will use the 
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current from this machine is located on the high bank above. 
Aluminum will be used as the conductor between the generator 
and the plant. The lower portion is erected in the form of bars, 
and the upper portion in the form of insulated cables. This 
style of conductor is the first of its kind put in use. The 
aluminum cables of the original installation have given entire 
satisfaction, a fact which has led to the still further adoption of 
the white, light metal. 

The Buffalo and Niagara Falls Electric Light and Power 
Company take a portion of their current supply from the Nia- 
gara Falls Power Company and a portion from the Niagara 
Falls Hydraulic Power and Manufacturing Company. Their 
main station is located near 14th street, opposite the central 
Station of the Niagara Falls Power Company, but they have a 
very efficient installation in the basement of the Cliff Paper 
Company’s mill, and it is this installation that the new gener- 
ator and connection will do away with. The generator is now 
being made by the Walker Company, of Cleveland, O. It will 
be an alternating current dynamo of 700 kilowatts capacity at 
2,200 volts pressure, to be operated at 250 revolutions per min- 
ute and at 125 cycles per second. A continuous current exciter 
of sufficient capacity to supply current to the fields of the above 
mentioned dynamo to permit of its producing 1,100 kilowatts 
at its standard voltage, should such be required for a short 
time, will also be installed. The switchboard for this machine 
will be of blue Vermont marble and will be mounted with all 
the necessary instruments and appliances. 


It is a very noticeable fact that both of the large power com- 
panies at Niagara stand ready to adopt everything they feel will 
make an improvement in their installations. For this reason 
the new installation of the Niagara Falls Hydraulic Power and 
Manufacturing Company shows several changes over the orig- 
inal plant. Chief among these is the series of iron posts and 
beams placed in the tail race beneath the power house floor to 
support the penstock and wheels. All parts of this work have 
been made adjustable by a series of keys, the work having been 
done by the Variety Iron Works of Cleveland, O. The new 
tail race is a little larger than the old one, and is most sub- 
stantially built. 


All the work of the Niagara Falls Hydraulic Power & Manu- 
facturing Company is done under the supervision of Wallace C. 
Johnson, M. Am. Soc. C. E., who is president of the Engi- 
neers’ Society of Western New York. Mr. Johnson is espe- 
cially pleased with the new installation, and feels that future 
visitors to the plant will admire its many merits. In this con- 
nection it may be stated that Mr. Johnson has become known 
as an engineer of high authority on power development, and 
has been consulted in regard to many very promising projects 
in which capital has invested or is about to invest. 

A few words must be added with special details of the alumi- 
num conductors. From the power house to the top of the 
bank these conductors are in bar form. The bars are 25 feet 
long, % by 6 inches in thickness and width, and four are placed 
in parallel. The bars are riveted and bolted every 25 feet, and 
they extend from the power house to the top of the bank along 
the side of the big new penstock, the erection being on brack- 
ets. At the top of the bank they are connected to the alumi- 
num cables, twelve of which are on each leg. In diameter the 
aluminum part of the cables is about 1% inches, covered with 
rubber insulation. The size of the wire in the cables is about 
No. 10. The bars are connected to the cables by castings, 
which contain sockets, just holding the ends of the cables. 
These ends are placed in the sockets and melted tin is poured 
about them, making a solid permanent joint. The total 
amount of aluminum used in the installation is about 22,000 
pounds. The same work in copper would call for about 48,000 
pounds. The conductivity of aluminum as compared with cop- 
per in same section is 63 to 64 per cent., and more than double 
for the same weight. One important feature demonstrated in 
the erection of the new aluminum conductors at Niagara was 
the ease with which they were placed in position, as compared 
with the work of erecting copper cables. The high cliffs along 
the Niagara gorge, at the point of the installation do not offer 
many advantages for easy placing of materials, but the aluminum 
conductors, owing to their lightness of weight, were easily 
handled, and erected with rapidity. While it is a fact that 
aluminum cables require more insulation than copper, it seems 
very likely that there is a field for the use of aluminum in 
feeder cables. There is little doubt but that the extra cost of 
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the insulation would be met by the manufacturers in the price 
of the metal, especially on large orders. The lightness of the 
aluminum cable, also its strength, would make it possible to 
use the aluminum conductor in much longer spans, thus doing 
away with the cost of the extra poles and insulators now re- 
quired by copper, which in miles of line is no small factor. 

The aluminum conductors referred to are the second set in- 
stalled by the Niagara Falls Hydraulic Power & Manufacturing 
Company, thus attesting their confidence in the metal. The 
first set of aluminum conductors placed by them runs from the 
original installation in their station to the lower works of the 
Pittsburg Reduction Company. These conductors are in the 
form of huge cables, two in number, ©. ith 250 strands in each, 
insulated. The new conductors are neater in appearance and 
extend to the top of the bank outside ot the penstock, while the 
large cables referred to run up the cliff through a tower. 


The Welland Power Canal. 


T HE Welland Power & Canal Supply Company still have 
hopes that they will be able to carry their project through. 
This company holds a franchise for the construction of a power 
canal from the Welland River to the brow ot the mountain at 
Thorold, Ont., a distance of about eight miles. From the 
mountain they would carry the water to Lake Ontario by means 
of a raceway, possibly using the water at another level. Henry 
Symons has just returned from England, where he went to sec 
what could be done with the project and to secure estimates 
on its probable cost. It cannot be said, however, that the fig- 
ures are altogether encouraging. Mr. Symons, realizing that a 
market for the power might be an incentive to capital to invest, 
secured estimates also on the construction of a transmission 
line from Thorold to Toronto by way of Burlington Beach. 
The estimates Mr. Symons has given out were prepared by Dr. 
John Hopkinson, F. R. S.; Edmund Wragge, formerly of 
Toronto; Sir Douglas Fox and Prof. W. Cawthorne Unwin. 
Prof. Unwin’s name in connection with the estimates excites 
interest in this country because he is known to have had prom- 
inent connection with the great development at Niagara Falls, 
having been a member of the International Niagara Com- 
mission organized by the Niagara Falls Power Company to 
solve the problem of the then prospective Niagara development. 
In the estimates given it is stated that the machinery to gen- 
erate 100,000 horse power will cost £125,000; the excavation and 
other work connected with the project, £1,525,062; the trans- 
mission line to Toronto, at a voltage of 10,000 and delivery of 
50,000 horse power, £801,600, making a total of £2,542,162, which 
is in the neighborhood of $12,000,000. If the amount to be de- 
livered in Toronto is reduced to 20,000 horse power, it would 
cost $1,000,000 less. Naturally, long term contracts with Ham- 
ilton and Toronto for power would aid the company’s ideas. 


The Abuse of the Power Station. 


aar. W. H. Preece read a paper before the Incorporated As- 
sociation of Municipal and County Engineers at Yarmouth, in 
which he calls attention to the abuse of the power station. He 
says the great tendency to multiply power houses arises from 
(1) want of foresight in predicting the growth of electric indus- 
tries; (2) economy in selecting land we have, rather than pay 
money for land more suitable by position, vut which we have 
not; (3) the restriction of legislation in confining operations to a 
defined area; (4) the growth of other industries side by side, 
especially tramways and railways worked by electric traction. 
He also points out that if a plant—say 10,000 k. w.—working at 
its minimum load on the average three hours a day produces 
electrical energy at one penny (2 cents) a unit, it will do so at 
three farthings (11⁄4 cents) per unit if it works six hours a day, 
one halfpenny (1 cent) per unit if it works twelve hours a day, 
and less than a farthing (14 cent) per unit if it works twenty-four 
hours a day. One large station conveniently built on the water- 
side where coal can be delivered alongside, by rail or sea, at its 
cheapest; where water is abundant and available for condensing, 
where ashes, clinkers and dirt are easily barged away, is clearly 
the ideal power house for economy. 


MASS. CHAR. MECH. ASSOCIATION announces that the 
General Electric Company will make a working exhibit at the 
twentieth triennial exhibition to be held in Boston in October. 
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Combined Trolley and Accumulator Traction 
System in Paris. 


AY interesting application of electric traction has just been 
carried out in Paris by the French Thomson-Houston Co. 
on the tramway lines of the Place de la République d’Auber- 
villiers and to Pantin. Within the limits of the city of Paris 
the roads are operated by accumulators, and beyond the limits 
by means of overhead trolley. The two lines about to be de- 
scribed have in Paris a total length respectively of 334 miles 
and 4.2 miles, with a common track of 144 miles. Beyond the 
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FIG. 1--COMBINATION BATTERY AND TROLLEY CAR, PARIS. 


city limits the two lines are 1 mile and 114 miles in length, re- 
spectively. There are also three other lines which run into 
other villages at the gates of Paris. 

The roadbed has been installed by the Paris Tramway Co. 
and by the Department of the Seine. The rails are of the 
Broca section, about go Ibs. to the yard for the middle of the 
road, with rails of the Vignole section when they run side by 
side. The cars employed, shown in Fig. 1, have double 
decks and carry 56 passengers; that ıs to say, 4 on the plat- 
form, 24 inside below, and 28 on the upper deck. They may be 
criticized as being too large; it would be preferaple to assure 
good:service to have the cars smaller and have them run often- 
er. Aside from this, however, the cars are very well designed. 


CHET 


FIG. 2.—STORAGE BATTERY USED ON COMBINATION TROL- 
LEY AND BATTERY CARS, PARIS. 


They rest on bogie trucks, which permit of utilizing the trac- 
tion of both motor trucks. 

The cars are the same at each end, so that they can be run in 
either direction without turning at the terminal points. Each 
truck is operated by an electric motor of 25 h. p. and control- 
lers are placed on each platform. Each car is provided with 
sand boxes, with ordinary brakes and with electro-magnetic 
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brakes on each truck. The latter are able to stop within less 
than 43 feet, with a car loaded with 4.4 tons on a down grade 
of 2.4 per cent. running at a speed of 12 miles an hour. The 
cells, Fig. 2, furnished by the Société pour le Travail Elec- 
trique des Metaux are 224 in number, of 7 plates each, with a 
capacity of 35 ampere hours. The plates have a height of 1214 
inches and are 0.36 inches thick, enclosed in ebonite boxes. 
The box which holds the batteries, and which is placed under 
the car, as shown in Fig. 3, is 6 ft. 6 in. long, and 8 feet wide 
and ¥ ft. high. The electric equipment of each car is such that 
the motors can be operated either from the battery or from the 
trolley current, which also at the same time charges the stor- 
age batteries. Each car is lighted by 10 incandescent lamps 
of 16 c. p. each. 

The power house is situated at d’Aubervilliers, and is divided 
into two principal parts. On one side is the boiler room, the 
engine room and the repair shop for the accumulators. On 
the other side are the tracks for the storage of cars, with ar- 
rangements for complete inspection. 

The boiler house contains three multitubular Roser boilers. 
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FIG. 3—BATTERY IN PLACE ON COMBINATION TROLLEY AND 
BATTERY CARS, PARIS. 


In the engine room are three single cylinder, horizontal Corliss 
engines built by Garnier, of 250 h. p. each, running at 75 revo- 
lutions per minute. Each engine drives a Thomson-Houston 
compound 6-pole dynamo of 150 k. w., generating 550 volts at 
400 revolutions per minute. These machines are built by the 
firm of Postel-Vinay. The same machines can be driven as 
shunt dynamos of 575 volts for charging accumulators. Two 
main circuits are taken from the switchboard, one at 530 volts 
for feeding the trolley lines, the other at 575 volts for charging 
accumulators while en route. The four feeders can be branched 
as desired either on one circuit or the other. 

Such are the main arrangements as described by Mr. J. 
Laffargue in “La Nature” of the new mixed accumulator and 
trolley system which seems to answer .perfectiy to the present 
requirements of traction in Paris. 


Buffalo-Niagara Trolleys. 


The Buffalo, Tonawanda & Niagara Falls Electric Railroad 
Company, on Saturday, July 16, opened for traffic a new ex- 
tension of their lines. This new line begins at the corner of 
Tonawanda and O’Neil streets, on the northerly limits of 
the city of Buffalo, and follows O’Neil street to Niagara street, 
thence along Niagara street about one mile to a ferry on 
Niagara River, which runs between the terminal of this new ex- 
tension and various resorts on Grand Island. This line will 
be further extended along Niagara street to the village of Tona- 
wanda, and will prove to be a popular electric line between Buf- 
falo and Niagara Falls, as it follows the high banks of the Niag- 
ara River the entire distance in full view of the beautiful scenery 
of that river and Grand Island. Henry B. Smith, of Bay City, 
Mich., is principal stockholder. 


A Decision for Electric Cabs in Paris. 


The Compagnie Generale des Petites Voitures in Paris has 
now definitely given the preference to electrical cabs over those 
using petroleum as a motive power. The latter are held to 
have a disagreeable odor and are less manageable than the 
electric. 


DETROIT, MICH., has been agitating and petitioning for the 
handling of light freight on the city street railways. 
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Notes From the Field—Electricity on the 
Pittsburg Street Railways.—IlI. 
BY C. B. FAIRCHILD. 
UNITED TRACTION COMPANY. 

THE mileage of this system is located on both sides of the 

Allegheny River, covering portions o1 Pittsburg and of Alle- 
gheny. The power is concentrated in two stations, one in 
Pittsburg, on Second avenue, the other in Manchester. The 
latter station has recently been enlarged and re-equipped with 
new engines, generators and boilers. The addition to the build- 
ing consists of a brick extension running the whole length of 
the building, parallel to the engine room, and which constitutes 
the new boiler room. In the original equipment the boilers 
were located at the end, instead of at the side of the boiler 
room. By the new arrangement, the relative distance between 
boilers and engines has been maintained, and both can be ex- 
tended uniformly when necessary. The ground dimensions of 
the building are 135x157 feet, the engine room being 75 ft. in 
width. The new equipment, which entirely replaces the old, 
consists of four direct coupled tandem compound condensing 
Green engines, having cylinders of 20-38x48 inches, and nomi- 
nally rated at 800 h. p., but can be run up to a maximum of 
1,200 h. p. each. The generators, which are of Westinghouse 
manufacture, are each of 500 k. w. capacity, with special wiring 
to secure ventilation, and are guaranteed to stand 25 per cent. 
overload for eighteen hours, without increasing the tempera- 
ture above 40 degrees. The shells of the main bearings on the 
engine bed are all cast hollow for water jacketing, should it be- 
come necessary to employ water for cooling the boxes. Another 
feature consists in so leading the oil to the cylinder that it falls 
directly on to the valves, securing better lubrication than when 
introduced into the steam pipe. The steam pipes are arched 
and lead directly from the steam drums over and down to the 
cylinder, avoiding angles and joints. The steam generating 
equipment consists of eight 400 h. p. water tube boilers, of the 
Sterling type, which are fired by Murphy stokers, the coal 
being fed by gravity from self-measuring and recording hoppers, 
located above the furnaces. The cars for delivering coal run 
into the boiler room on an elevated track and discharge their 
coal into a storage vault beneath the floor, which runs the 
whole length of the boiler room, the retaining walls being of 
stone. From the vault it is elevated to the hoppers by means 
of a traveling elevator operated by an electric motor, which is 
mounted upon a platform on the elevator itself. This elevator 
or conveyor runs upon a track which is located near the bottom 
of the pit, and also upon a track at the top. The motor fur- 
nishes power both for driving the bucket and for moving the 
elevator along the track, the latter movement being effected 
by throwing a clutch that connects the wheels at -ne base with 
the motor. In operation the elevator is brought opposite one 
of the delivery spouts in the bin, from which when the gate is 
open the coal runs directly into the buckets of the elevator, and 
is raised to the hoppers and delivered by gravity, as required, 
to the stokers through the self-registering and self-weighing 
chutes. 

The elevator was erected by Heyl & Patterson, of Pitts- 
burg. The same conveyor removes the ashes from beneath the 
fire boxes, and elevates and discharges them into cars or carts 
for removal. The auxiliary steam equipment includes con- 
densers built by Dunn & Dorton, of Cincinnati. The con- 
densing water is drawn through a 20-inch main, from a cement 
lined cistern, located along the outside wall of the engine room. 
This cistern is 100 ft. in length, and has a cross section of 
10x8 feet, and is filled by pumps located in a well 17 ft. below 
the coping. This well is 6o ft. deep, and 12 ft. 6 in. in aiameter, 
and communicates with a brick tunnel 4 ft. 6 in. in diameter, and 
60 ft. in length, which extends under the bed of the river to 
the edge of the channel, and which terminates in a filtering 
crib. The condensers are protected from high water by 
cement walls, although it is high enough sometimes to flow 
directly into the cistern. Filtered water from the condensers 
is used for feed water, although water from the city mains can 
be employed. The switchboard is of Italian marble, and is 
451% ft. in length, with panels for six generators and 20 feed- 
ers. The board is designed for a three wire system, although 
the road at present is not operated with three wires. The three 
bus-bars are made up of copper plates %-inch in thickness, and 
3 inches wide, and each one contains sufficient copper to run 
the whole road, if necessary. The board is equipped with West- 
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inghouse instruments with the lighting switch independent of 
the circuit, so that it does not leave the station in darkness 
when the circuit breakers are opened. A special six-pole switch 
is provided for the lighting circuit, which connects with 
each machine. This is placed at the middle and near the base 
of the board. Two cables from each terminal of 650,000 c. m. 
capacity each lead down under the floor to the switchboard, 
from which the feeders go out over poles for distribution. 

One of the features connected with the operating department 
worthy of note is a wheel grinding machine, which was de- 
signed by the general manager, and which will grind the wheels 
without removing them from the car. The car being jacked 
up, the wheels revolve by their own motor, while emery wheels 
driven by stationary motors are revolved against them or in 
contact with them in the opposite direction. With this equip- 
ment the cost of grinding wheels is estimated to be from 50c. 
to 6oc., as against a cost of from $3 to $7 where whe Is have to 
be removed for grinding. Electric transfer tables are em- 
ployed in the repair shops, which are equipped with discarded 
car motors, and which take the current from an underground 
trolley. The standard type of motors employed on the cars uf 
this company are the Westinghouse No. 38, and the trucks are 
nearly all of the Lord Baltimore type. Three cars on the sys- 
tem are equipped with the Clark hydraulic brake. There are 
also five equipments of Walker No. 50 motors. One double 
truck car having four motors, has recently been equipped with 
the new Walker type S. controller. This controller is provided 
with solenoid blow-outs, and is working very satisfactorily. The 
president of the United Traction Co. is James D. Callery, and 
the General Superintendent is John Murphy. 


Some Phases of the Rapid Transit Problem.’ 
BY ALBERT H. ARMSTRONG. 


A> running at a constant speed does not occur in rapid tran- 
sit service where stops are at all frequent, it becomes of the 
greatest importance to carefully investigate the subject of train 
acceleration in order to determine the method of running a 
train from station to station with the least expenditure of 
energy. 
Problems in train acceleration may be divided into two broad 
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FIG. 1—SPEED AND ENERGY CURVES. 


(Distance, 2,000 feet. Time, 75 seconds. 
tion, 15 Ibs. per ton. Braking Effort, 150 1 
per ton.) 


classes: 1. Where the road is level; and 2. Where grades exist 
or where an artificial profile is made in order to take advantage 
of down grades at starting. 

Modern passenger cars demand a dead weight of approxim- 
ately 550 pounds for each passenger carried, or, in other words, 
only 20 per cent. of the total weight of a loaded motor car is a 
paying load. When it is considered that in rapid transit service 


1Abstract of a paper read at the 15th General Meeting of the A. I. E. E., 
Omaha, June, 1808. 


FIG. 2—SPEED AND ENERGY CURVES. 
pric (Distance, 2,000 feet. Friction, 15 lbs. per ton.) 
s. 
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with frequent stops, over 80 per cent. of the total energy output 
of the motive power on level roads is required to accelerate the 
train, it is evident that in this class of service the rolling stock 
requires the greatest attention. 

To avoid undue complication, the following discussion has 
assumed that train friction is a constant quantity at all speeds, 
as at the low maximum speeds—20 to 30 miles per hour— 
reached in practice with frequent stops of two or more per mile, 
the error introduced by assuming a constant friction rate will 
be small and will not at all alter the conclusions arrived at. 

The following constants have been assumed as representing 
average operating conditions: Length of run, 2,000 feet. 
Length of time train is in motion, 75 seconds. Schedule speed, 
16.05 miles per hour, including 10-second stops, or 85 seconds 
total time. Tractive effort, 100 pounds per ton total, to be main- 
tained uniform during acceleration of the train. Braking effort, 
150 pounds per ton constant throughout the period of braking. 
The train friction being 15 pounds per ton, reduces the effec- 
tive accelerating force from 100 to 85 pounds per ton, corre- 
sponding to a rate of .927 miles per hour per second. 


With this data a simple acceleration curve may be calculated, 
the train reaching a maximum speed of 28 miles per hour in 
30 seconds, when power is shut off and the train allowed to 
coast with a retardation due to friction of .1635 miles per hour 
per second for 31 seconds to the braking line, when it is re- 
tarded at a uniform rate of 1.635 miles per hour per second and 
comes to rest in 75 seconds from time of starting. 


It is obvious that the train could be accelerated at a different 
rate than that corresponding to 70 pounds per ton and still 
make the same length of run in the same time, the length of 
time occupied in coasting depending upon the rate of accelera- 
tion, being a maximum with an infinite rate, that is, with the 
train starting with a certain initial velocity. A minimum rate 
of acceleration is reached when no time is left for coasting, that 
is, when brakes are applied as soon as power is shut off. In Fig. 
I such a set of curves has been prepared showing a train cov- 
ering a distance of 2,000 feet ın 75 seconds, as before, but ac- 
celerating at various rates from that corresponding to 62.8 
pounds per ton as a minimum up to an infinite rate, or starting 
with an initial velocity of 25.2 miles per hour. 

As the area enclosed by time as abscisse and speed as 
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(Distance, 2,000 feet. Time, 75 Seconds. _ Start- 
ing Grade of 4 per cent. Tractive Effort of 
Motors, 100 Ibs. per ton. Friction, 15 Ibs. 
per ton. Braking Effort, 150 Ibs. per ton.) 


ordinates represents the distance covered, this will be a constant 
quantity for the fixed distance of 2,000 feet assumed, and curves 
of Fig. 2 are thus constructed with the same enclosed area for 
each rate of acceleration. The fact is plainly brought out that 
with a low rate of acceleration a much higher maximum speed 
is demanded than would be the case if the rate had been in- 
creased, and a curve may be plotted by joining the maximum 
speeds reached for different accelerating rates, as shown. 

It is advisable in rapid transit service to keep the maximum 
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speed reached by the trains as low as possible, as this class of 
work generally calls for a short time interval between trains 
where the utmost precautions are necessary to keep the trains a 
safe distance apart. In fact, the maximum speed required for a 
given run practically determines the time interval between 
trains, as the train headway should be at least five or six times 
the length of time required to bring a train to rest from its 
maximum speed with normal braking force applied. 

A second reason for higher rates of acceleration lies in the 
fact that with rates of acceleration approaching the minimum 
no margin is left for errors of judgment of the motorman, as 
little or no time is left for coasting, and the rate of acceleration 
per ampere input is continually varying with the changing pas- 
senger load and hence with an overload it becomes difficult to 
maintain schedule speed. A third and most important objection 
to the use of a low rate of acceleration lies in the saving of 
energy for the run by the use of a higher rate. 

Neglecting I? R and core losses of the motors, a set of energy 
input curves per ton weight of train may be plotted as in Fig. 1, 
assuming for simplicity that motors are series wound, operate 
all in multiple and are so geared that starting resistance is ien- 
tirely cut out at the various maximum speeds reached in the 
various runs, that is, that no accelerating is done on the motor 
curve. A constant impressed e. m. f. is assumed, and starting 
resistance is supposed to be cut out proportional to the motor 
speed, thereby keeping the current and torque constant. 

Thus it is seen that accelerating a train with the minimum 
rate calls jor the highest maximum speed, demands nearly the 
least current input and also demands the greatest waste of 
energy in the brakes, as the speed is a maximum when brakes 
are applied. 

The areas enclosed by the various energy time curves repre- 
sent the comparative amounts of energy required for the run for 
the different rates of acceleration and these are plotted in Fig. I, 
which compares the energy input and the average energy con- 
sumption for the run of 2,000 feet in 75 seconds for all rates of 
acceleration from the minimum corresponding to 62.8 pounds 
per ton up to infinity. 

For convenience the average energy rates are plotted in terms 
of watt hours, and the curve shows that while the minimum rate 
of acceleration corresponding to 62.8 pounds per ton calls for an 
expenditure of 83.5 watt hours per ton weight of train, this 
is reduced to 56.5 watt hours by accelerating with a rate cor- 
responding to 70 pounds per ton, to 42.7 watt hours with 100 
pounds, and finally reaches a minimum value of 32.5 watt hours 
if the accelerating rate is pushed to infinity. 

Thus the energy required for the run of 2,000 feet in 75 sec- 
onds may vary from 83.5 to 32.5 watt hours per ton of train 
weight, a decrease of over 60 per cent., depending upon the rate 
of acceleration used. 


The error made in accelerating at or near the minimum rate 
is clearly brought out. For example, the current consumption 
per ton is the same for 62.8 pounds per ton or 85 pounds per 
ton; as, although 85 pounds calls for the greater tractive effort, 
the torque per ampere is so increased by the lesser maximum 
speed demanded that the current input is the same in each case, 
hence the feeder considerations are the same in both cases, 
while the energy consumption shows a reduction from 83.5 watt 
hours per ton with 62.8 pounds to 47.5 watt hours, or about half, 
with 85 pounds per ton. 

Referring again to Fig. 1, it is obvious that a similar set of 
curves may be plotted for a run of 2,000 feet for any other 
length of time than 75 seconds, and the author gives such a set 
of curves plotted for lengths of time ranging from 41 seconds, 
as a minimum possible, up to 210 seconds. 

To compare the amounts of energy required for rates of ac- 
celeration other than the maximum and minimum, a set of 
curves has been prepared in Fig. 2 giving the energy consump- 
tion for a run of 2,000 feet on a level track for any rate of ac- 
celeration and for any length of running time, the constants 
being 15 pounds per ton friction rate and 150 pounds per ton 
braking effort. For convenience in comparison, the energy 
consumption is reduced to watt hours per ton mile, and speed 
is expressed as average speed in miles per hour while train is in 
motion or equaling schedule speed if the train loses no time in 
stopping. The dotted curve ab is the maximum energy curve 
and the curve cd represents the minimum amount of energy 
possible for the different speeds and is described by an infinite 
rate of acceleration. i 
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The curves of maximum and minimum energy consumption 
approach each other and coincide at a speed of 33.3 miles per 
hour, corresponding to an energy consumption of 298 watt hours 
per ton mile, this value being the greatest amount of energy 
that can be expended on the run with 150 pounds per ton brak- 
ing effort. 

All energy values are net, that is, they represent the amount 
of energy required to accelerate the train plus energy lost in 
overcoming friction, and hence take no account of any losses 
occuring in actual operation in the motors, rheostats, gearing, etc. 

Fig. 2 shows the economy resulting from properly proportion- 
ing the accelerating rate to the schedule speed and distance 
traveled. For example, a train accelerating with a tractive effort 
of 100 pounds per ton and making 20 miles per hour average 
speed, not including stops, will require 127 watt hours per ton 
mile, which would be reduced to 65 watt hours per ton mile if 
the tractive effort had been increased to 150 pounds per ton, or, 
in other words, the generator capacity would be but half as 
large for the same service. 

The curve of 300 pounds per ton tractive effort is interesting 
as it represents about the maximum speed attainable with mod- 
ern apparatus for a distance of 2,000 feet with the assumed con- 
stants of friction and braking effort. Assuming the entire 
weight of the car to rest upon drivers, about 300 pounds per ton 
would be available for traction without slipping the wheels on 
an average track, so that an average speed of 2614 miles per 
hour is the highest that could be obtained over a distance of 
2,000 feet, not allowing any time whatever for coasting. 

All previous curves have been based upon the assumption that 
trains are allowed to coast after reaching maximum speed, and 
also that acceleration is carried on at a perfectly uniform rate 
until power is shut off, but in practice this assumption may be 
modified somewhat, the starting resistance being cut out before 
the maximum speed is reached, and the latter part of the accele- 
ration carried on at a constantly decreasing rate upon the motor 
curve. 

Another method would be to accelerate at a constant rate until 
maximum speed is reached, then continue this speed constant 
by supplying motors with just sufficient power to overcome 
train friction. This latter method of train acceleration, how- 
ever, demands such a considerable increase in the amount of 
energy required for the run that it has not hitherto been con- 
sidered. 

The area enclosed by the energy time curves is a measure of 
the average energy consumption for each run, and their respec- 
tive values reduced to watt hours are: a. Constant current and 
coasting, 147 watt hours per ton. b. Constant current and no 
coasting, 160 watt hours per ton. c. Constant current and ac- 
celeration on motor curve, 126 watt hours per ton. 

Of the three methods, the one’ making use of the acceleration 
due to a series motor curve, not only requires the least maxi- 
mum current input, but also requires the least average energy 
input to the motors for a given run and hence is the form of 
curve used in the majority of actual runs. 

Whatever form of acceleration curve be used, the results ar- 
rived at in Fig. 2 will not be greatly modified if similar forms of 
curves are compared, and, being expressed in terms of actual 
work done, may be used for any run with a factor expressing 
the efficiency of acceleration: that is, the ratio of actual work 
done to the total energy input. 


It will be noted that all curves of Fig. 2 approach a minimum 
value of 30 watt hours per ton mile, that is, the minimum energy 
expressed in watt hours per ton mile expended for a given run 
will be double the friction rate. The actual factor is 1.98 and 
forms a very convenient method of determining the net energy 
consumption for any speed and train weight if the friction rate 
be known. Thus, assuming the light load efficiency of a railway 
motor, including gear loss, to be 75 per cent., a friction rate of 
15 pounds per ton would demand an input of 40 watt hours per 
ton mile, corresponding to an input of 1,200 watts per ton 
weight of train at, say, a constant speed of 30 miles per hour. 

A number of interesting conclusions may be made from the 
foregoing investigation of the operation of trains upon a level 
track. 

ist. The rate of acceleration determines the energy consump- 
tion for a given run, and since this energy consumption de- 
creases with increased rate of acceleration, the train should be 
brought up to speed as quickly as possible and allowed to coast 
to secure the minimum energy input. 
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2d. The maximum current input during acceleration in- 
creases with the rate of acceleration, and hence limits the rate 
at which a train can be accelerated with a given feeder loss or 
feeder investment. 

3d. In order to reduce the average energy consumption and 
also the maximum current input to a minimum for a given run, 
a due amount of acceleration should take place on the motor 
curve after starting resistance is cut out, hence a motor should 
be carefully proportioned for the work it has to do. 

4th. A normal amount of coasting should be permitted after 
power is shut off, partly to provide a margin to allow for errors 
of judgment of the motorman, but largely because this is the 
most efficient method of accelerating a train. On no account 
should the maximum speed be continued by supplying the mo- 
tors with just sufficient current to overcome train friction, as this 
method of accelerating is extremely wasteful and inefficient. 

Having discussed various methods of accelerating, it is inter- 
esting to follow out the problem, and determine the actual efh- 
ciency of transporting passengers by our modern methods of 
travel. It has been pointed out that only from 15 to 20 per cent. 
of a fully loaded train consists of a paying load, and with an 
average load as carried throughout the day this percentage will 
be reduced to 10 per cent. or less, that is, nine-tenths of the 
energy consumed in moving this train at a constant speed is 
wasted. But in rapid transit work a train seldom attains a con- 
stant speed, due to the frequent stops and high schedule speed, 
and at least ten times the energy required to overcome friction 
alone must be expended in accelerating the train, only to ap- 
pear as heat in the brake shoes when bringing the trains to rest. 
That is, considering the friction work of the train as the only 
useful work done, an efficiency of only 10 per cent. is reached 
in the average run. But only 10 per cent. of this friction work 
is useful in moving passengers, hence the actual passenger effi- 
ciency is reduced to less than one per cent. of the total energy 
delivered to the train during acceleration. 


When it is considered that further losses occur in operation in 
the motors and their method of control, in the transmission 
lines and generators of an electric traction system, it will be 
appreciated that the present method of transportation, with its 
efficiency of a fraction of one per cent., opens a wide field for 
improvement. This applies with greater force to rapid transit 
service using steam locomotives as a motive power, as the dead 
weight carried per passenger is greater with a steam locomotive 
than with a motor car, and the efficiency from the coal pile is 
much less. Hence some means of reducing the large loss, due 
to accelerating the train is desirable, and this is found in the 
adoption of an artificial profile, as followed out in a large under- 
ground road now building, using down grades in starting, and 
up grades to retard the train when stopping. 

The ideal profile would provide for a down grade at starting 
sufficient to do the work of acceleration and with an up grade to 
do the entire braking required, thus leaving only the friction 
energy to be supplied by the motive power. Such a road would 
Operate at 100 per cent. efficiency, neglecting the dead weight 
of fa carried and considering total friction work as useful 
wor 


Reduced to practice, this ideal grade must be modified con- 
siderably. The per cent. grade used is limited partly by the 
rapidity of acceleration that may be imparted to the train with- 
out discomfort to the passengers and partly by the available 
tractive effort of the motive power, which must be sufficient to 
haul the train up the grade in case of necessity. 

A second modification occurs in the necessity of having sta- 
tions placed on a level track, and since a train has an appre- 
ciable length, it must travel its own length before the last car is 
off the level and the full effect of the grade is felt. Thus, dur- 
ing the first period of acceleration the rate is comparatively 
small and must be furnished by the motors, resulting in a ma- 
terial reduction in the energy gain in the theoretically ideal pro- 
file. An artificial profile can only be secured on elevated or 
underground roads, and a double track road necessitates two 
separate overhead structures and the underground road must 
consist of two separate tunnels with unlike profiles. _ 

Assuming two stations to be on the same level, there are two 
forms of profile that may be assumed with a given maximum 
difference in levels, as shown in Fig. 3. Profile a consists of a 
down grade with a level track at each terminus equal to the 
length of train operating over the road, while profile b consists 
of a down-grade and up-grade equal in length and percentage 
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with a level track connecting them, and also a level track at 
each station equal to a train length. 

In practice a perfectly symmetrical profile, as in b, will not be 
possible, as the level tract connecting grades must be replaced 
by a slight grade to provide for drainage in tunnel roads, this 
grade preferably opposing the direction of movement of the 
train. 


In order to ascertain the behavior of a train upon the two 
forms of profiles and to uetermine the most efficient form of 
grade, a series of curves have been plotted upon the following 
assumptions. 

Length of run total, 2,000 feet; train friction, 15 pounds per 
ton constant; braking effort, 150 pounds per ton during time 
brakes are set; running time, 75 seconds; length of train, 200 
feet, corresponding to an average train of four to five cars; trac- 
tive effort, as supplied by motors, 100 pounds per ton. (This 
effort being supplied irrespective of added effort due to grades.) 
No running is assumed to take place on the motor curve, and 
train is supposed to coast after reaching maximum speed. 
Motors are controlled by the ordinary series parallel method, 
starting with two motors in series and throwing them into 
multiple, the starting resistance being supposed to be cut out 
uniformly so that 100 pounds per ton motor effort is main- 
tained constant while current is on. 

Due regard is paid to the fact that the tractive effort due to 
grade depends upon the proportional length of train off the level 
track at the stations, and hence is a constantly increasing quan- 
tity until the entire train is on grade. 

A grade of four per cent. has been chosen for the down-grade 
in a, and for both down and up grades in b; and energy con- 
sumption plotted in Fig. 3 for different lengths of grade. 

Thus for a run of 2,000 feet in 75 seconds, the energy input 
with series parallel control is 40.75 watt hours per ton for a levet 
track, which is reduced to 27.8 watt hours in curve a with a 
length of 500 feet, 4 per cent. grade and 22.6 watt hours per ton 
in c, with the same length of 4 per cent. grade, that is, with the 
same vertical fall. 

A length of ‘Soo feet of 4 per cent. grade calls for a vertical 
fall of 20 feet, which is not excessive in practice, hence by the 
use of a profile similar to b, Fig. 3, the energy consumption for 
a given run may be reduced as much as 40 to 50 per cent. from 
that required on a level track. 

With proper proportioning of the gear ratio of the motor al- 
lowing some acceleration on the motor curve, this saving in 
energy consumption could even be exceeded, so that a rapid 
transit road, especially a tunnel road, properly laid out with an 
artificial profile, could operate with a very much less energy con- 
sumption than an existing surface road. 

In conclusion it may be pointed out that the electric motor is 
eminently adapted to rapid transit service, owing to its ability 
to accelerate rapidly; and for tunnel work especially, it has no 
rival, adding to its high efficiency of operation its perfect im- 
munity from smoke and gases.. 


Cost of Operating Electric Vehicles. 


“L’Eclairage Electrique” states that the cost per kilometer of 
electrical vehicles at the time trials in Paris was about 0.5 
franc, on the basis of a charge of 0.03 franc per k. w. hour, at 
which it is sold at the Place Clichy secteur station. Each vehicle 
expended current to the extent of 214 to 314 francs’ worth on the 
route of 60 kilometers, the current consumed varying from 9.73 
k. w. hours up to nearly 14 k. w. hours in different vehicles. 
Petroleum vehicles cost very much more. The minimum con- 
sumption of petroleum by the Peugeot vehicle was 13 liters per 
day. Petroleum cannot be bought for legs than 0.6 franc per lite-. 
Thus the journey cost would be 7.8 francs, @r practically 78 
pence for 39 miles, being practically 4 cents per mile—an amount 
heavy enough for two persons, being equal to a third-class rail- 
way fare. The expense in repairs, etc., of the electric accumu- 
lators has been given as 3 francs per day per vehicle. Added to 
the cost of the energy, this implies a cost of about 6 francs, as 
against 7.8 for petroleum. 


TRAIN LIGHTING. It is figured that there are 6,000 rail- 
road cars in Europe lighted by electricity, while the number in 
this country is sensibly rated at much less than 1,000. The 
European statistics seem very much open to doubt. 
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Columbia Electric Motor Carriages. 


AMERICAN manufacturers at an early stage foresaw the 
demand for automobiles, and have gradually, but quietly, 
developed types and invented apparatus which now in their 
more perfected forms are being placed before the public. The 
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COLUMBIA MOTOR CARRIAGE, MARK III. 


success attained by the manufacturers on this side may be 
judged by the fact that the Columbia motor carriages placed 
side by side with all the latest and best types of foreign makes 
at the late Paris Exhibition easily outranked and outsold them. 
Several of these carriages, manufactured by the Pope Manu- 
facturing Co., Hartford, Conn., were shown at the recent New 
York Electrical Exhibition, where they attracfed considerable 
attention. In our issue of May 26 we described the construction 
of these vehicles in great detail and pointed out many important 
improvements. Since that time, however, additional details 
have reached us which will doubtless prove of considerable in- 
terest: 

STORAGE BATTERIES. —The storage batteries supplied 
with the carriages are of a type best adapted to meet the re- 
quired conditions of greatest efficiency with the least weight 
consistent with long life and ability to stand a certain amount 
of abuse and neglect. They can be charged from any 110-voit 
direct current circuit. Under ordinary conditions, the process 
of charging the batteries from completely empty to completely 
full requires about three hours and is extremely simple. The 
batteries are assembled in such a way that the leakage of cur- 


COLUMBIA MOTOR CARRIAGE, MARK IV. 


rent is reduced to a minimum and, unless the current is used to 
run the carriage, they will remain charged for a considerable 
period. When the recharging of a carriage has been com- 
pleted the current is automatically cut off, and the purchaser 
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relieved of all anxiety on account of waste of current. If the 
batteries are reasonably well treated or given the same rela- 
tive care as the horse, they will drive the carriages over thirty 
miles on level roads on one charge, and on roads and streets 
of the average city quality and possessing such grades as are 
common in our New England cities, will average on each 
charge a mileage of over twenty-five. The batteries used will, 
with reasonable care, last for more than 5,000 complete dis- 
charges; this, of course, representing a life almost indefinitely 
long for ordinary uses. 

It seldom happens, where the current is taken from wires con- 
nected with the city mains of central lighting stations, that the 
cost for each full charge exceeds 60 cents. As is well known, 
electric lighting and power companies usually base their prices 
for their output on the amount of current consumed, and when 
a user of a carriage also employs the same electric current for 
lighting his house, or for any other purpose, he can arrange to 
charge his carriage batteries at a cost extremely slight. It has 
been found that the average cost of running a Columbia car- 
riage is one cent per mile for current when taken from a public 
station. It frequently happens that owners of these carriages 
possess their own private electric. plants, and when this is the 
case, the cost is even less, and under favorable conditions is 
sometimes as low as one-quarter of a cent per mile. 

MOTORS.—In the single seated phaetons of the Mark III 
pattern, illustrated herewith, as well as in the two-seated dos-a- 
dos Mark VI traps, also shown in the illustration, a single 
motor of a normal capacity of slightly over 2 h. p. is employed, 
and on the double-seated carriages of the Mark IV pattern, two 


=r ih. siete, 
n ` 


COLUMBIA MOTOR CARRIAGE, MARK \I. 


motors each of 2 h. p. capacity are used. All motors are espec- 
cially designed for their particular use, are light, strong, and 
compact, and in common with electric motors generally will 
respond to a demand for more than double their normal capac- 
ity, when they are called upon to do so. Although, in order to 
be water and dust proof, they are completely encased, that part 
of the covering over the commutator and brushes can be quickly 
removed for such inspection as may be occasionally necessary. 

WHEELS.—In a motor carriage, the weight, the great strains 
in starting, and the other trying conditions which do not exist 
in a horse drawn vehicle, call for wheels especially adapted to 
meet especially exacting requirements. The wheels on these 
carriages are thoroughly constructed in every detail of steel and 
forgings on the same lines as bicycle wheels, although many 
times heavier and stronger, have tangent spokes, and are abso- 
lutely reliable and capable of resisting the peculiarly severe 
strains of motor vehicle use. The front wheels are 32 inches in 
diameter, and the rear ar driving wheels 36 inches on all the pat- 
terns of the Columbia electric carriages. 

The tires are pneumatic, 3 inches in diameter, and of a 
specially durable construction, being not readily puncturable 
under any probable conditions. They are provided with a corru- 
gated or “herring-bone” tread, which prevents their slipping 
even on asphalt pavements in wet or wintry weather when the 
use of horses is dangerous. 

BEARINGS.—Every mechanical refinement and all service- 
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able features of bicycle construction, as developed by the Pope 
Mig. Co., have been embodied in the Columbia electric car- 
riages. The wheels are fitted with ball bearings, which add con- 
siderably to the ease of running and economy of power. Ball 
bearings are also used wherever else in tne vehicle they can be 
of possible benefit. 

FRAMES.—The frames are of special steel tubing, manu- 
factured and tested for this particular purpose. They are 
rigidly braced and extremely strong, although as light as pos- 
sible. As is the case with all other steel material employed in 
these vehicles, the tubing was made to precise specifications of 
the same exacting nature as those set by the United States 
Government for the material it purchases. 

SPEEDS.—The carriages are designed for an average maxi- 
mum speed of slightly over twelve miles per hour on the level. 
There are also two lesser speeds, one of six and one of three 
miles per hour. As the legal limit in most cities is eight miles 
per hour, it would appear that the company have amply pro- 
vided for all contingencies of ordinary use. Indeed, their ex- 
perience has proven that one of their standard carriages pos- 
sesses just the requisite range of speeds for all ordinary city 
and park riding, it being possible at any time to go ahead of or 
proceed slightly faster than most ordinary passenger carriages. 
All three of the speeds can be obtained backwards by a very 
simple manipulation. The great importance of this has been 
apparent to the owners of such carriages who have had occa- 
sion to go with them to the lower part of New York during 
the busy hours. 

MANNER OF CONTROL.—In the left hand of the operator 
is held the controller handle, which is moved easily and with 
positive action through four positions from “stop” to full speed. 
It can be left continuously on any one of these positions, being 
fixed firmly until again moved by the operator. 

The steering handle is held by the operator in his right hand, 
and the process of guiding the vehicle is much like steering a 
boat. The brake and reversing lever, mentioned later, are 
within easy reach of the left foot, and are immediately effective 
when put into operation. 

BRAKE.—The brakes with which Columbia carriages are 
equipped are trustworthy. The principle of their use consists in 
the tightening of a band of bronze over an iron drum placed on 
the shaft of the driving wheels. This is done by a foot lever 
worked by the person running the carriage and is perfectly ef- 
fective under any conditions. 

RUNNING PLUG.—A very valuable feature in the carriages 
is what is termed the running plug. It consists of a small, 
aluminum, specially shaped key, which is inserted in the main 
circuit between the batteries and the motor, at a point where 
it is led up to a position convenient to the left hand of the 
operator. This plug, when removed, prevents the carriage from 
being started. 

LAMPS.—Every Columbia carriage has four electric lamps, 
all controlled by switches within convenient reach of the driver's 
hand. There are provided the two lights, one on each side, 
commonly found on carriages. A head light is attached to the 
front of each vehicle just below the dash board, throwing 2 
light forward so brightly that ordinary newspaper print can he 
read at a distance of over forty feet. 

WARNING SIGNAL.—Each carriage is provided with an 
electric bell which is rung from a push button placed in the end 
of the controller handle at the left of the driver. It is suffi- 
ciently loud to accomplish its purpose, even where the din of 
traffic is excessive, without, however, being objectionable at any 
time. 

WATTMETER.—A meter is provided, in sight of the oper- 
ator, which shows at any time to what extent the supply of 
power in the batteries has been used. This meter is also used 
when charging the batteries and enables the attendant to know 
when they are charged. 

UPHOLSTERY AND FINISH.—One of the chief objects 
which was kept in mind in the production of these electric 
vehicles was to avoid the awkward and cumbersome look and 
the resulting unpleasant impression conveyed by automobiles. 
The company therefore secured the co-operation of a firm of 
well known carriage makers. The bodies of the carriages are 
similar in design to the latest models now in vogue.The up- 
holstering is of imported whipcord of absolutely the best qual- 
ity. The cushions are stuffed only with the choicest curled hair. 
The coloring of the seat panels is in a dark rich green. The 
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bodies are absolutely black and the gears are painted to match 
the seat panels, picked out with just enough bright red to make 
them attractive, yet not loud. The most careful attention has 
been given to details, which are always necessary in the produc- 
tion of strictly high grade work. 

The results of these efforts to produce a beautiful motor car- 
riage is considered eminently satisfactory. The finish and up- 
holstery are of the very highest order, and all the appointments 
are comparable to those of the most stylish park phaeton or 
Victoria. 

W EIGHT.—The total weights of the vehicles vary from ap- 
proximately 2,000 pounds in the smallest to 3,500 in the largest. 
For these weights the batteries are responsible for one-third. 

HILL CLIMBING.—The Columbia carriages are able to take 
any ordinary city grades without difficttty, and can climb easily 
ascents possessing a rise of not over fifteen feet in each hun- 
dred. In cases, however, where a carriage is to be used in an 
abnormally hilly country, the company is prepared to equip it 
with a special low gear, which will enable it to climb hills pos- 
sessing grades even steeper than 15 per cent. at a speed con- 
siderably more rapid than the gait which a horse would take in 
doing the same work. 

PRICES OF VEHICLES AND BATTERIES.—For the 
three carriages shown in the cuts the prices are as follows, 
all f. o. b. Hartford, Conn.: Mark IV., $3,000; Mark VI., $2,750; 
Mark III., $2,500. Extra storage batteries will be supplied for 
the following prices per set, ready for placing in the carriage 
and connecting up, prices f. o. b. Hartford, Conn.: Mark IV., 
$525; Mark VI., $425; Mark III., $375. These figures make the 
storage battery compare most favorably with the horse in its 
relation to the carriage proper, and assist in disabusing the 
average mind of the confusion resulting from an attempt to 
compare what appears to be a carriage alone with a carriage 
and horses, harnesses and equipments, when in reality the first 
as it stands takes the place of the second ‘with horses, acces- 
sories and equipment complete. 


The Baldwin-Westinghouse Electric Mining 
Locomotives. 


ON account of its extreme flexibility, permitting ready exten- 

sion or change as mining conditions frequently require, 
electricity has been established as the most convenient and 
economical form of motive power for mine haulage. The com- 
pactness of the electric locomotive makes it perfectly adaptable 
to low and narrow entries; and, by reason of the absence of 
moving parts exposed to external injury, mechanism of the 
simplest possible character, and running parts readily accessible 
for replacement, the cost of maintenance is brought to a mini- 
mum. 

The power for operating electric mine locomotives may con- 
veniently be furnished from the same electric generating plant 
which supplies current for lighting and other mining work, and 
the same wires may be made to convey the current for all pur- 
poses, thus making a simple system of distribution and reducing 
the attendance to the minimum. These advantages were early 
recognized, and numerous types of mining locomotives were 
devised and tried. A number of these proved successful, but 
when it was announced a few years ago that the Baldwin Loco- 
motive Works and the Westinghouse Electric and Manufac- 
turing Company had joined forces and were going to manufac- 
ture electric mining locomotives, electrical and mining engi- 
neers expected with confidence a well designed and efficient 
machine. The extended experience of the Baldwin Locomotive 
Works in the manufacture of steam and compressed air mining 
locomotives assures careful design of the mechanical features 
of the locomotives, while the well known excellence of the elec- 
tric railway apparatus of the Westinghouse Electric and Manu- 
facturing Company guaranteed that the specially designed mo- 
tors for these locomotives would embody the latest improve- 
ments in electrical practice. 

After a number of years of experimenting with various types 
of locomotives, this powerful combination has recently brought 
out the machine illustrated in perspective in Fig. 1. The loco- 
motive frame consists of heavy cast iron side and end pieces 
securely bolted together and kept square by machined joints 
and shoulders accurately fitted. These frame pieces are planed 
top, bottom and ends, to insure perfect accuracy in fitting up 
and interchangeability of parts. The pedestal caps are forgings 
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made to templet, and accurately fitted, so as to relieve the frame 
from breaking strains in case of severe shocks. The frame is 


placed outside of the wheels, thus allowing all possible space 
between wheel hubs to admit the greatest practicable width of 
This feature is of much importance in obtaining the 
Furthermore, this 


motor. 
maximum power on narrow track gauges. 
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with six speed changes, and is operated by handles for starting 
and reversing. The rheostat or “diverter” is of a non-com- 
bustible type, very compactly set up, and has large carrying 
capacity. 

The trolley pole is specially designed for this service; it is re- 
versible and can be placed in a socket in either side of the frame, 


FIG. 1—BALDWIN-WESTINGHOUSE ELECTRIC MINE LOCOMOTIVE. 


construction permits of ready accessibility to the journal boxes, 
and protects all moving parts in case of derailment. Heavy 
planking with hinged doors is laid on the frames, thoroughly 
protecting all electrical parts, but permitting access for inspec- 
tion. End bumpers and coupling hooks are provided in con- 
formity with purchaser’s requirements. 

The journal boxes are of ample dimensions and have bronze 
bearings with oil cellars for sponging, as in steam locomotive 
practice. The brake apparatus, which is fitted to all wheels, 
is of simple design and of sufficient power to utilize the track 
adhesion due to the weight of the locomotive. The operating 
platform is placed at one end, and is compactly and conveniently 
arranged so that the motorman has all levers within reach with- 
out leaving the seat. The entire machine, with electrical appa- 
ratus, is supported on the journal boxes by helical springs, 
which prevent destructive pounding on the track and relieve 
the machinery from shock. The locomotive is driven by two 
spring supported motors, one geared to each axle by single re- 
duction gearing running in oil lubrication in tight cases. These 


and automatically adjusts itself to varying heights of trolley 
wire. It is thoroughly insulated to prevent shocks to the ope- 
rator when being handled, and the current connections are 
made by insulated cable. The locomotive is provided with all 
necessary minor electrical fittings, such as fuses, lightning ar- 
rester and main switch and two electric headlights. All sizes 
are designed to run at a standard speed of eight miles per hour 
when developing their full load tractive effort. With light 
trains, requiring less than full load upon the motors, the speed 
of locomotive may be increased. When starting, the train is 
brought gradually up to full speed by means of the controller. 

Fig. 2 shows a side view of the frame of the locomotive and 
having reference to the letters on this figure the standard sizes 
of the locomotives are as follows: There are five sizes ranging 
from 20 to 150 h. p.; the draw-bar pull on a straight level 
track from goo to 6,500 pounds; on a 4 per cent. grade from 
660 to 5,140 pounds. The minimum track gauge varies from 
24 to 56% inches; wheel base C from 24 to 36 inches; width 41 
to 74 inches; length A 10 feet 4 inches to 13 feet 6 inches; height 


FIG. 2.—SIDE VIEW OF BALDWIN-WESTINGHOUSE ELECTRIC MINE LOCOMOTIVE. 


motors are designed especially for mining service and are of 
the four-pole, steel clad, enclosed railway type. The armature 
is of the iron clad type, the coils being held in slots below the 
surface and secured from displacement, as in the most approved 
railway practice. 

The current controller is the latest rheostatic type, with mag- 
netic blowout to prevent arcing at the contacts. It is provided 


F 33 to 42 inches, and the weights ranging from 7,000 to 34,000 
pounds. 

A large number of these locomotives have already been in- 
stalled, and judging from the satisfaction which they have given 
everywhere, it appears as if the Baldwin-Westinghouse locomo- 
tive meets admirably the difficult conditions presented by mine 
haulage. 


July 28, 1898.] 


The Eddy Electric Carriage Motor. 


T HUS far in spite of the limitations of the storage battery, 
the electric carriage has most successfully met the re- 
quirements. Careful investigation has shown that rarely does 
the daily distance traversed by the horses drawing city car- 
riages, physicians’ phetons, hacks, hansoms, express and deliv- 
ery wagons exceed twenty-five miles, and the average distance 
is much less than this. Without too great a weight of storage 
battery an electric carriage can easily accomplish this distance 
on one charge, and as it is clean, free from odor, practically 
noiseless, and easily handled, it has the advantage over other 
forms of propulsion, all of which lack one or more of these 
characteristics. It of course cannot, under existing conditions, 
pretend to be available for long distance work, but in its 
province is certainly a commercial success. 

In order to attain the successful results reached, the manu- 
facturers of the American carriages have had to call on the 
makers of storage batteries and electric motors for apparatus 
to meet the peculiarly severe requirements of the service, and 
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adapted to meet the requirements as above set forth. It is de- 
signed for an average current input of 20 amperes, and with 
this current and at 75 volts will run at 1,000 r. p. m. It will 
carry this current continuously without dangerous heating, and 
40 amperes or 100 per cent. overload for twenty minutes with- 
out a rise in temperature exceeding 75 degrees Cent. 
above the air. It will also withstand loads up to 100 amperes 
for short periods. This capacity has been found to be ample 
for driving a two-seated carriage weighing about 1,800 pounds 
at a speed of about twelve miles an hour over good macadam 
roads, and is ample for ascending any hills likely to be en- 
countered. For four-seated carriages two motors of this size 
are used. From 75 to 80 volts seems to be a convenient pres- 
sure at which to rate motors for this work, as this is about the 
minimum e. m. f. of discharge for a storage battery, at normal 
current, which may be charged from a 110-volt circuit direct. 
The speed of 1,000 r. p. m. is sufficiently low to permit of con- 
venient gearing with the axle of the carriage. 

In order to secure as light weight as possible, the motor is 
made with a field frame of Norway wrought iron forged to a 


THE EDDY ELECTRIC CARRIAGE MOTOR. 


consequently new types have had to be designed for this 
work. 

The conditions under which the motor or motors of an elec- 
tric vehicle operate are similar to those governing in street 
car work. The ratio, however, between maximum load and 
average load is much greater than with the trolley car, for 
every kind of roadbed may be found from sheet asphalt to thick 
mud, and any grade that a horse can climb must be ascended by 
the electric carriage. The motor must therefore have great ca- 
pacity above that at which it is normally expected to run. 

For the economy of the stored energy the motor must have 
as high a commercial efficiency at the average load as possible, 
and this efficiency at heavy overloads must be maintained in 
order to minimize the strain on the battery. The efficiency 
of the motor at loads less than the average is not of great im- 
portance if the battery is properly proportioned for the work. 
Such loads occur when the carriage is on a declivity, and at 
these times the current drawn from the battery is very light. 

It is of course desirable that the motor shall be of as little 
weight and small dimensions as is permitted by the power and 
speed required. It must also above all things be “fool proof,” 
that is, must be so constructed as to require no attention what- 
ever and to withstand all kinds of abuse. 

The illustration shows a typical electric carriage motor 


rectangular shape and having two salient and two consequent 
poles. To this frame are bolted at either end cast aluminum 
casings, which support the rings for ball or roller bearings. 
The armature is mounted on a hollow shaft so that it may be 
suspended concentrically with the main axle of the conveyance. 
The armature winding consists of machine formed coils laid in 
slots cut in the surface of the laminated core. This form of 
construction is extremely light, but should only be used where 
the method of motor suspension supports the bearings directly 
and thus relieves the strain of the gears on the aluminum cas- 
ings. The motor above described weighs complete but 128 
pounds, a surprisingly low result when its power and efficiency 
are considered. 

The appended curves show the speed, torque and efficiency of 
one of these motors as found from an actual test with a Prony 
brake. The efficiency curve is the most interesting, perhaps, as 
upon it depends the range of operation of the carriage. It is 
noticed that the efficiency rises almost in proportion to the cur- 
rent until the normal load is reached, and from that point 
maintains a high reading up to 35 amperes or 75 per cent. over- 
load, dropping so gradually after this that it is still remarkably 
high at 150 per cent. overload. As already stated, the main- 
tenance of high efficiency from normal average load to heavy 
overloads is extremely desirable. It can only be obtained on 
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such small machines by making exceptional efforts to reduce the 
internal resistance as low as possible. Extra care must be 
taken not only with the windings, but in all contacts. Especial- 
ly is this true with the brushes and brush holders, and in the 
motor from which the above data was taken the holders were 
designed so that current was drawn from the self-feeding 
brushes without reliance at all on the sliding contact. Ball or 
roller bearings and low armature loss also contribute to the 
high efficiency attained. 

As the motor is suspended usually under the carriage frame 
it must be, of course, dust and water proof. It is subjected also 
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to exceptionally severe jars and vibration, which tend to abrade 
and destroy insulation which under ordinary circumstances 
would be perfectly satisfactory. This brings before the manu- 
facturer a problem, not easily solved even by those having had 
experience with railway work. 

The motor which has been illustrated and from which the 
data is taken is one manufactured by the Eddy Electric Mfg. 
Co., a concern that has had considerable experience with this 
class of work, and which has furnished motors of different types 
and sizes for the various electric carriage makers of the country. 


A Big Prize for an Automobile Accumulator. 


At the last meeting of the committee of the French Auto- 
mobile Club a letter which had been received from a firm of 
accumulator manufacturers was read. In this letter the firm, 
whose name was not made public, offered to set aside a sum of 
$5,000, to be given to the maker of any accumulator which could 
be proved to be better than their own. The committee resolved 
to write to the firm in question, stating that they were willing 
to accept the $5,000, and to make it a prize for the best accumu- 
lator in the secondary-battery competition, which it is proposed 
to hold next winter. 


HAWAIIAN TROLLEYS will probably be put in by some 
Buffalo men connected with the Buffalo Railway Co., who are 
after the Honolulu franchise. 
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Who Shall Pay the Telegraph Tax? 
The Illinois Manufacturers’ Association, Chicago, will bring 
a test case against the telegraph companies to decide whether 
the companies or the customers shall be required to furnish the 


revenue stamps affixed to telegrams. Levy Mayer, counsel for 
the Manufacturers’ Association, will begin the case against one 
of the telegraph companies as soon as a similar case against 
the United States Express Company has been decided. 

The North Carolina Railway Commission has taken action on 
complaints against the Southern Express Company and West- 
ern Union Telegraph Company for exacting and collecting 
from shippers and senders of messages a higher rate than that 
fixed and approved by the commission, by forcing the payment 
by shippers and senders of the revenue tax stamps. The ex- 
press company and telegraph company are cited to appear July 
29 and show cause why the penalties for overcharges should not 
be enforced. They are also ordered to furnish to the commis- 
sion sworn statements of the number of messages or ship- 
ments upon which overcharges have been made between July 1 
and July 29. 

KANSAS CITY, MO.—A great deal of angry comment is 
made because in the case of a message conveying the news of a 
sudden death, the telegraph operator refused to take the mes- 
sage on the ground that it did not bear the 1 cent revenue 
stamp. 


Pacific Cable Schemes. 

A London special dispatch of July 20 says: “The Pacific 
cable is again moving. Hon. Mr. Mulock, Canadian Postmas- 
ter General, yesterday met the Australian agents general, and 
went fully into the best means of bringing the project to a 
conclusion, especially in view of the probability that unless the 
British cable is shortly laid, the Pacific may be crossed by non- 
British telegraphs, namely, a cable from San Francisco to 
Hawaii, with extensions to New Caledonia, connecting with the 
French cable to Australia. The greatest obstacle to the British 
project is just the permanent officialdom which Mr. Chamber- 
lain had to overthrow before imperial penny postage could be 
carried.” 


The Telephone and the Hotels. 


A well known landlord of Boston and New York is quoted, 
says the Boston “Advertiser” as telling mournfully about an in- 
stance in which a company of business men in this city who 
deemed it necessary that they should all go in a body to St. 
Louis to confer with a number of business men there upon im- 
portant matters, discovered to their own great surprise that 
at an expense of just $11.50 they were able to transact all their 
business by long distance telephone; and thus save the differ- 
ence between that small sum and at least $300, which would 
have been required for traveling expenses. Besides, there was 
a saving of nearly a week’s time for each of the Boston men 
concerned. 

Yes, there 1s no doubt that this sort of thing is increasing, 
and that it is correspondingly diminishing the profits of land- 
lords and railway companies. But let our genial Boston boni- 
face take courage. The long distance telephone will not alto- 
gether take the place of the old method, of extending the glad 
hand and sitting down to talk over matters face to face. For 
instance, a Boston business man cannot very well say to a St. 
Louis business man, by long distance telephone, “What’s 
yours?” 


Government Controls the Santiago Cable. 


The West Indian and Panama Telegraph Company has sent 
the following notice to the Western Union Telegraph Com- 
pany’s central cable office: “The American Government has 
taken possession of the cables at Santiago de Cuba, and no 
communication via Jamaica and Santiago will be allowed until 
further notice.” 


July 28, 1808. ] 


A special dispatch from Washington of July 20, intimates also 
that Governor Blanco cannot do any more of his tall lying for 
foreign consumption. It says: “Gen. A. W. Greely, Chief Sig- 
nal Officer, cabled instructions two days ago to his officers in 
Santiago to seal up and place a guard over the three cable lines 
connecting Santiago with Cienfuegos, whence by a land line 
communication is established with Havana. To-day Gen. 
Greely was informed that his orders had been carried into effect. 
The closing of the Cienfuegos cables absolutely isolates Havana 
and Gen. Blanco from Madrid. Blanco’s only means of com- 
municating with the Government at Madrid now is by the Key 
West cable, which is under the strictest censorship by the Gov- 
ernment of the United States. As a result of the sealing of the 
Santiago-Cienfuegos cables, several cipher dispatches passing 
between Gen. Blanco and the Spanish Government drifted into 
this country to-day. It is scarcely necessary to say that they 
did not reach their destination. The final cutting off of com- 
munication between Blanco and his home Government is a 
source of great satisfaction to the Administration, and is 
another laurel for Gen. Greely’s active vigilance.” 


The Telephone Toll Tax. 


Mr. Charles Flowers, of the Independent Detroit Telephone 
Co. says: “People probably do not know that the war tax falls 
more heavily upon the Independent Telephone Company than 
‘upon the Bell concern, but that is a fact. The law puts a one- 
cent tax upon each message costing 15 cents or more. Now, 
none of our messages cost more than 25 cents, because the De- 
troit Telephone Company and its branches do no business out- 
side of the State of Michigan. The Bell Company handles 
messages running anywhere from Io cents up to that number 
of dollars, but they pay only the one cent, no matter how much 
the messages to New York or Boston may net them. You see, 
on the basis of our dearest message, 25 cents, we pay a 4 per 
cent. tax, which is rather heavy. And we pay it, tob. We don’t 
make our patrons pay the tax.” 


Report Against Municipal Telephony at 
Columbus, O. 


The special committee appointed by the columbus, O., City 
Council to investigate the advisability of establishing a munic- 
ipal telephone system in Columbus has made a majority report 
and asked that the committee be discharged and that for the 
present the Council refuse to further consider the subject. 

When the committee was appointed it was at the request of 
Mr. Marshall, and was instructed to investigate the municipal 
ownership system and report to the Council whether or not in 
their judgment it would be wise at this time to attempt to put 
the system into operation in this city. When the committee re- 
ported they came in with a majority and a minority report by 
Mr. Marshall, who wants more data. The former was sub- 
mitted by A. E. Evans and F. W. Wiechers, and was adopted 
by the Council. They stated in the report that the committee 
had visited Toledo and Detroit and there studied the systems 
in use and came to the conclusion when they had finished that 
this city wanted nothing of that sort. They said in Toledo they 
had found that the system was in such bad repair that they 
would not admit visitors to their exchange room. They said 
in the other places they found the same thing. Everywhere 
the Union Bell Telephone Company had the better plant and 
the work of the smaller ones was not at. all satisfactory. They 
said also that the people are dissatisfied with having the two 
systems, as it in almost every case necessitates having both of 
them in the one place. They said in their investigations all 
through the country they had the idea that two lines were not at 
all popular and then it was almost now an impossibility for 
them to have a communication with another city when they 
had the city owning all of the line in its bounds. Another 
thing, they said, was bothersome, and that was that the laws 
of the State would not permit them now to have the municipal 
ownership of the plant, or at least there is no provision for 
that in the laws of the State. There was a resolution introduced 
into the Legislature at the last session recommending the laws 
be changed so as to permit that, but it was voted down by a 
very great majority. They recommended that the Council leave 
that matter for the present until there should be a new Legis- 
lature. They further recommended the director of law should 
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communicate with the Legislature with reference to having 
a law passed that would permit the cities of the State to estab- 
lish a system of that sort. They referred to the statute that 
provided for all of the improvements in a city, such as sewers, 
ae and waterworks, but said the telephone was not in- 
cluded. 


Municipal Telegraph Chiefs to Meet. 


Preparations for the annual convention of the Association of 
Chiefs and Superintendents of Fire and Police Telegraph and 
Municipal Telegraph Systems, which is to take place in Elmira, 
N. Y., on August 9 and 10, have been made by Will. Y. Ellett, 
the president of the organization, who is in charge of the muni- 
cipal telegraph and telephone system of Elmira. A number of 
papers on subjects of interest to the organization will be read, 
and Mr. Ellett says that the people of Elmira will hospitably 
entertain the visitors. The wish has been expressed that the 
superintendents and chiefs bring their wives. There will be a 
trolley trip to Horseheads, an interesting suburb, a dinner at a 
quaint little cottage at that place, a trip to Watkins Glen and a 
dinner at the hotel there. 


Edward Dexter Brown. 


T is with deep regret that we chronicle the death of Corporal 
Edward Dexter Brown, of Troop C, National Guard of 
New York. Mr. Brown was widely and well known in the 
electrical fraternity. Born in Reading, Mass., August 29, 1868, 
and educated in the public schools of that place, he entered the 
Massachusetts Institute of Technology and graduated in the 


class of ’90 with the degree of Bachelor of Science. Shortly 
after graduation he entered the Engineering Department of the 
American Bell Telephone Co., and distinguished himself while 
there by his fertility of ideas and close application to business. 

In September, 1891, he entered the employ of the American 
Telephone and Telegraph Co. (Long Distance Co.), as a special 
inspector, passing thereafter through the positions of New 
York manager and district inspector to that of the general in- 
spector, a position which he held at the time of his resignation 
to enter the service of the United States Government. Mr. 
Brown was one of the most expert telephonists of his time, 
and his personality will be recognized in many branches of the 
art for a long time to come. 

His connection with various societies will be greatly missed. 
He was a member of the American Institute of Electrical En- 
gineers, the M. I. T. Society of New York (a member of its 
executive committee), the Brooklyn Institute of Arts and 
Sciences, M. I. T. Alumni Association, Crescent Athletic Club, 
Brooklyn Reform Club, and president of the Telephone Society 
of New York. 

In 1897 Mr. Brown enlisted in Troop C, National Guard, State 
of New York, as a private. He volunteered on the first call 
and was mustered into the service of the United States on May 
22, 1898. He was made a corporal shortly before his troop left 
for Camp Alger. On June 29 last he was stricken with typhoid 
fever and taken to the post hospital at Fort Myer, where he died 
on July 2. He leaves a widowed mother, a brother and a sister. 


John Mason Jackson. 


A SPECIAL dispatch from Honolulu says: John Mason 

Jackson, of Chicago, who was superintendent of the 
Western Electric Company, of Chicago, is dead. In search 
for health he went to Hawaii six months ago with Dr. Rozell. 
He died at the home of Dr. J. S. McGrew, and the remains 
were interred in Uunanu Cemetery. The Chicagoan was suffering 
from nervous prostration brought on by overwork, and had 
nearly regained his health, when he was stricken with diphtheria. 
He was 39 years of age, and a personal friend of President Har- 
per of the University of Chicago. 
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The Counter E. M. F. Method of Car Motor 
Regulation. 


[* our last issue considerable space was devoted to the de- 

scription of the Henry “Regenerative” controller for elec- 
tric cars, and it was editorially compared with the system most 
in use at the present time, the series-parallel. The advantages 
claimed for the Henry system were so numerous and alluring 
that the opinion was expressed that tests of it on a large 
scale would be looked forward to with a great deal of interest 
by the profession. The radical departure from series to shunt 
motors and the regulation of the speed by means of the fields 
instead of the armature,as well as the absence of arc-extinguishing 
devices, are all features which speak favorably for the proposed 
system. However, other methods for motor control have been 
proposed in the past, such as the commutated field method, 
which consists in dividing the field into sections and chang- 
ing the e. m. f. at the armature terminals; and the rheostat 
method in which rheostats are placed in series with the 
motors, the motors being placed in parallel at the start. 
These methods, however, have not survived, and the series- 
parallel controller reigns supreme in this country at the pres- 
ent time. It is economical in operation, gives perfect control 
of the speed of the car and an easy variation over a wide range; 
it permits the running of cars in crowded thoroughfares where 
slow speed is imperative and stops are frequent; it enables the 
cars to be run at high speeds as well; it does not necessitate fre- 
quent repairs and is not very expensive. Its disadvantages, 
however, are the possibility of one motor racing when the con- 
troller is in the series position and the current is applied sud- 
denly; its unfitness to be applied to many motors on account 
of the unequal division of work; the liability of rushing the con- 
troller ahead of the car acceleration and the waste in all connec- 
tions where an intermediate condition would suffice as well as 
in the use of resistances. Most of these disadvantages are 
claimed to be overcome by a system of control devised by Mr. 
Rudolph M. Hunter. This system requires no resistances and 
controls the speed of the motors by delivering to them a current 
of constant potential, varying the current, and interposing a 
varying counter e. m. f. independent of the counter e. m. f. of the 
motor in advance of changes in the speed of the motor. This 
is done in such proportion that the sum of the counter e. m. f. 
of the motor and the independent e. m. f. shall bear such rela- 
tion to the initial e. m. f. of the current of constant potential 
as will offer the requisite resistance to the current desired. 
Mr. Hunter’s invention is claimed to be of great importance in 
the operation of large motor cars, locomotives, or trains where 
the motor elements may develop 1,000 h. p. or more. No regu- 
lators proper are placed on the passenger cars, but, instead, 
the forward part of the train is provided with what may be 
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termed a “pilot” car upon which are arranged the necessary 
controlling devices for simultaneously regulating the current to 
all the motors of the train. The regulator on the pilot car is a 
counter e. m. f. generator whose counter e. m. f. is made greater 
or less to oppose the initial e. m. f. to a varying degree. This 
generator can be made of a small number of coils of large size 
and be rotated at a very high speed. The main current then is 
passed through the generator, thence through all of the field 
magnets of the motors, thence back to the pilot car and through 
one part of a reversing switch, thence back through the arma- 
tures of all the motors on the cars, and finally returned to the 
‘other terminal of the reversing switch on the pilot car and back 
into the line. The regulator consists of two parts, a counter 
e. m. f. generator and a hand-switch device for varying the 
counter e. m. f. at will. 

The pilot car which, as will be seen, is self-propelling, is enabled 
to shift itself in making up trains or for conveying itself from 
one place to another when detached from a train. The principal 
claims made by Mr. Hunter for this ingenious but complicated 
method are that his system permits the control of any number 
of cars in the simplest manner possible and with the least loss of 
electrical energy. Also that the wiring on a train is reduced to 
a minimum so as not only to reduce the expense but also the 
liablity of derangement. These claims are certainly worthy of 
consideration, as are also those of Mr. Henry, and it appears 
as if the wasteful and not otherwise altogether satisfactory 
series-parallel controller may soon find a rival in one or both of 
the above methods, or even in some other. It may be earnestly 
hoped that they will be thoroughly tested at an early date. Many 
good things go wrong for unsuspected reasons foredooming 
them to failure. 


The Present Status of Electro-Dentistry. 


WHILE it may be claimed that electro-therapeutics or the 

treatment of diseases by means of the electric current is 
of very early origin. it must be admitted that it received a mar- 
vellous impetus during the decade just coming to a close. This 
may be ascribed not so much to the perfection of electro-med- 
ical apparatus as to the proper electrical training of those en- 
gaged in surgical and medical practice. This in turn led to a 
correct study of the electrical effects on the human system and 
the laying down of certain definite laws governing the applica- 
tion of electricity. Wideawake to the possibilities of this new 
agent and its wonderful curative properties, the medical practi- 
tioners were ready to co-operate with the manufacturers of elec- 
tro-medical apparatus in the design of instruments and appli- 
ances best suited for their requirements. Of still later origin, 
however, is the application of the electric current to dental sur- 
gery, where it had been employed but little until two years ago 
for the driving of mechanisms, cauterization, the translumin- 
ation of soft tissue, the illumination of cavities, and other useful 
operations. It was at that time that Mr. Geo. H. Guy, in an able 
address before the N. J. State Dental Society, foreshadowed the 
lines which have put men to work and inspired the confidence of 
the dental practitioners in the usefulness of the electric cur- 
rent for other processes, such as implantation and sterilization, 
as well as the applicability of the Röntgen rays. 

His words seem to have borne fruit, if one is to judge from 
the numerous electrical appliances exhibited at the twenty- 
eighth annual convention of the New Jersey State Dental So- 
ciety, held at Asbury Park, July 20, 21 and 22, and described in 
another column. The members of this society deserve special 
mention for their early recognition of the value of the electric 
current for dental surgery by their papers and earnest discus- 
sions of subjects relating to electro-dentistry. But while several 
of these men have worked quietly, successfully and conscien- 
tiously, it must be admitted that the dental profession in general 
are still keeping somewhat shy of electricity for fear that they 
may nota apply it properly. This has naturally restricted progress 
for the past year or two. The remedy for this unfortunate state 
of affairs must be found in embodying in the curriculums of our 
colleges of dentistry a thorough course in electro-dentistry, a 
correct understanding of the laws of application of electricity to 
dental surgery, a willingness on the part of practicing dentists 
to adopt the new methods, and the co-operation of manufac- 
turers and practitioners to produce the most convenient and 
useful apparatus for their application. That this latter fact is 
being accomplished was evidenced by the numerous apparatus 
exhibited at the convention by various firms. 

Regarding Rontgen rays it should be said that they have be- 
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come of great value to dentists, as by their means a permanent 
image of the teeth, gums and jaw can be obtained, depending 
upon the difference in the transparency of these parts to the 
rays. By their means not alone can an outline of the teeth be 
obtained, and the connection of their roots with the jaw, but 
also the canals, relative location of fillings and an outline of the 
gums. The use of the electric current for dental purposes seems 
to be nearly limitless, for, as Mr. Guy pointed out two years 
ago, among many other applications, “any drug that has been 
previously used without electricity within the mouth to produce 
specific effect, may now be electrically used with tenfold its 
former power for good.” And thus we see a very fruitful field 
still open for thoughtful work, one which must be productive of 
a great deal of good to the dental profession in particular and 
suffering humanity in general. 


Current Density as a Factor in Copper Refining. 


HE recollection of the mystery which surrounded the elec- 
trolytic copper refining industry, as it existed fifteen or 
twenty years ago, may now well raise a smile among those who 
in these days handle thousands of tons of copper matte monthly. 
The secret of success was supposed to rest safely with a few Ger- 
man establishments, and with one well known gold and silvei 
refining concern in this country. Of course there was no 


secret in the real sense of the word; but, nevertheless, besides 
this supposed barrier, there were substantial deterrents to the 
undertaking of electrolytic refining work and principal among 
these was the great cost of the plant and particularly the long 
period of time during which a large stock of metal remains un- 
productive of interest while undergoing the process. 

It is perhaps to the great reduction in the latter item that 
the notable increase in electrolytic metal refining work is at- 
tributable. This is well brought out in a very able review of 
the situation by Mr. Titus Ulke appearing in the “Engineering 
and Mining Journal.” It was not at all uncommon ten years 
ago for copper refiners to stock their tanks with 75 to 100 times 
as much copper as was daily produced in regular work. This 
enormous disparity has been gradually reduced so that to-day 
only from one-fourth to one-fifth that amount is required, or 
an average of 15 to 20 tons per ton of output. 

For the ultimate cause of this marked improvement we must 
look to the method of handling the baths and especially to the 
higher current densities now made practicable. Whereas 
formerly currents of only 2 to 4 amperes per square foot were 
thought permissiole, to-day current densities of from 15 to 20 
amperes are employed in some establishments, and the end is 
not yet in sight. 

The conclusion reached by Mr. Ulke is that the average pro- 
portion between the total copper “in process of treatment” and 
the yearly capacity (measured by output) of our electrolytic 
copper works is now about 4 per cent. as against two or three 
times as much formerly, and that the average proportion is go- 
ing to decline still lower within the next year or two. These are 
interesting developments, and it is safe to say that with the water 
powers now being rapidly developed in the United States we 
shall see still further increases in the electrical metal refining 
industries. 


Municipal Street Railways at Glasgow. 


T will be remembered that, until it was hunted to earth and 
killed, a very absurd statement was in general circulation in 
this country to the effect that Glasgow was able to do without 
local taxation, to pay salaries of all local officials, because of the 
profits from its municipal street railways. Anything more pre- 
posterous it would be hard to conceive, but the story was swal- 
lowed bodily by all sorts of municipalists here and was also used 
everywhere as an argument for municipal ownership. We 
pointed out at the time, how ridiculous the whole business was: 
various street railway officials here investigated and exposed 
the fallacy; and at last the city authorities came out with an un- 
qualified official denial, on account of the innumerable inquiries 
they were receiving on the subject. 

We have now the last Glasgow city tramway figures before us, 
and are forced once again to smile at the hugeness of the joke 
that could attribute to such a system the possibility of earning 
profit enough to pay the salaries of all the officials of the second 
city in the United Kingdom. The system carried only 106,000,- 
ooo passengers, and 35 per cent. of these paid only one-cent 
fares, for the shortest ride. The gross receipts were only 
$1,946,080, and the profit is put down at slightly over $500,000. 
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Off this profit, however, comes $305,000 for charges, leaving 
only $200,000 for permanent way renewal and general reserve 
fund. This is not all, however. The city has 4,267 car horses 
and 385 horse cars, but shoud it adopt mechanical traction, as 
proposed, that investment would have to be written off at a 
terrible depreciation, as we all know who have witnessed the 
change in this country. Thus, as London “Engineering” re- 
marks in its review of the balance sheet: “The balance of 
£100,000 of revenue over working expenses is more or less illu- 
sory.” Of course it is; and the further statement is not less 
sensible: “It can scarcely be held that the tramways have yielded 
a substantial profit to the city as yet.” It must be borne in mind, 
however, that, according to the London “Chronicle,” the policy 
of the tramway department “is not to accumulate profits in aid 
of the rates, but to build up a fine service, both cheap and eff- 
cient.” At present, we can say from personal experience and 
observation, the service is neither cheap nor efficient. One-cent 
fares for short runs prove nothing, and the population of Glas- 
gow, lacking such a service as our large corporations give, en- 
abling a person to travel ten and fifteen miles comfortably in 
fine cars for five cents, remains one of the most congested on 
the face of the earth. Incidentally we note that the city is push- 
ing its municipal socialism a bit further by building its own 
cars. Why doesn’t it build its own engine and dynamos? Why 
not make its own rails? 


Presentation to the Volunteer Engineer Corps. 


T HE Engineers’ Club, of this city, has offered to the first of 

the three regiments of Volunteer Engineers, under Col. 
Eugene Griffin, a stand of colors, to be paid for out of the club’s 
treasury at an approximate cost of $500. The offer has been ac- 
cepted with warm appreciation, and has led to so many expres- 
sions of approval and interest that it is now proposed to make 
this episode a general engineering function of interest to all the 
technical societies, the presidents of three of which have ex- 
pressed their cordial co-operation. The idea now is to present 
the brigade of three regiments at least one portable search- 
light equipment for use on the battlefield and in general work 
in relieving the wounded, bridge building, road making, etc. 
Such an equipment, in self contained units will cost about $3,000, 
and is a thing for which no Government appropriation is 
available. 

Subscriptions will now be received in any amounts, from $1 
up; and we hope the response from electrical engineers will 
be large, in view of the fact that so many members of the pro- 
fession are in the corps, and also that the apparatus is electrical 
in its nature. The subscriptions should be sent in immediately 
as the first regiment is likely to be ordered to the front at any 
moment. The committee, comprising President John Thomson 
and other members of the Engineers’ Club, has its headquarters 
there, 374 Fifth avenue, this city, and Mr. S. W. Baldwin is 
treasurer of the fund. We join with the committee in the wish 
that “a sum will be realized which will enable it to give fitting 
expression by material evidence, that the good will and moral 
force of the non-combatant engineers of America follow their 
active representatives at the front.” 


The Age of Automobiles. 


T will be noted that a respectable portion of our space is this 
week, and from time to time, occupied by articles and data 
relating to automobiles. This is but a sign of the slow, steady 
advance of the subject into the arena of practical technics, and 
of the coming supremacy of electrical vehicles for the major 
part of the work. But we do seem a trifle behind date in this 
country, when the fact is noted that at the recent exhibition in 
Paris no fewer than 750 automobile vehicles of the carriage type 
were shown, and that of these 120 were of the light chaise type. 
It may be questioned whether 150 carriages all told, have yet 
been built here. This may not be altogether a misfortune, for 
there are indications that the manufacturers, who come chiefly 
from the bicycle field, are rapidly settling down to electricity to 
the exclusion of other motive powers; and that the latest types of 
carriages built here compare more than favorably with those 
put forward as the best examples of the automobile art as prac- 
ticed abroad. We are told, as an illustration of the situation in 
France, that a recent parade along the streets of Paris left the 
thoroughfares in need of purification, while many of the spec- 
tators were driven away by the stench of the petroleum. France 
has given its efforts chiefly to oil carriages, but may not have 
much to show for its pains after all, when the automobile in- 
dustry at last gets down to its permanent basis. 
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New Lamps of the Sterling Arc Lamp Co. 


| the construction of modern arc lamps, no features necessi- 

tate such important consideration as simplicity of design 
and operation. The lamp therefore that most perfectly repre- 
sents this ideal must be acknowledged the acme of arc lamp con- 
struction. This is the claim made by the Sterling Arc Lamp 
Company for their so-called “universal mechanism,” it being, 
with slight detail modifications, the same in all their lamps, 
whether employed for alternating, direct multiple, series or rail- 
way circuits. 

In a recent visit which we paid to the company’s shop, their 
general sales manager, Mr. R. J. Randolph, very interestingly 
described to us some of the novel features of the Sterling lamp. 

The regulating mechanism is of a new clutch chain feed type. 
The upper carbon holder consists of a cross-bar sliding between 
the two frame rods, with a carbon clamp centrally attached. 
Immediately above, the feed chain is connected and passes thence 
over the toothed clutch pulley in the mechanism. The chain is 
kept taut by means of a small weight attached to the other end 
and moving in one of the hollow frame rods. 

In renewing the carbons, it is simply necessary to unscrew 
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operates on a pivoted clutch or brake bar causing the chain 
pulley to be gripped by the clutch member, turned the neces- 
sary distance, and carrying the carbon correspondingly. This 
clutch pulley is practically the complete regulating mechanism 
in all of the Sterling lamps. she inner globe is supported in a 
cup-like metal holder, fastened to the lower end of the frame 
rods. This support also serves as the clamp for the lower car- 
bon. The inner globe is simply set in the holder and held in 
position by means of a cross-bar and cap, sliding between the 
two frame rods, and suitably held down upon the top of the 
enclosing globe, so that the latter is firmly and securely clamped 
in position, but can easily be removed by simply raising this 
cap-bar. In the construction of the globe cap forming part of 
this bar no moving parts whatever are used. It is claimed that 
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FIGS. 1, 2, 3 AND 4.—NEW STERLING ARC LAMPS. 


the outer globe-holding cup at the bottom of the lower carbon 


holder, and then, by loosening the screws of the upper and - 


lower clamps, the carbons are readily passed through the hollow 
lower holder, and new carbons inserted without removing or 
in any way disturbing the globe. The upper carbon is also 
readily removable owing to the flexible feed chain support. This 
chain is not used for current carrying, but a separate conductor 
serves for this purpose. 

The movement of the feed chain and its attached upper carbon 
is controlled by the previously mentioned clutch pulley over 
which the chain passes. This pulley is suitably pivoted in a 
projection from the mechanism base, and the control magnet 


owing to the construction of the upper sliding-bar carbon hold- 
er, perfect alignment is always maintained without the use of 
auxiliary mechanism in the globe cap. 

THE CONSTANT POTENTIAL LAMP burns singly 
on I10-120 volt circuits, using about 4% to 5 amperes and 8o 
volts. The clutch mechanism consists of a chain brake 
around the feed chain pulley, and is attached to the oper- 
ating bar, so that movement is imparted to both ends of 
the chain when the bar is actuated. This clutch or brake chain 
operates as a bank brake with both ends movable. By means 
of this arrangement it is insisted no motion whatever of the 
regulating cores is lost, as the slightest movement of the latter 
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grips the feed chain pulley and any further movement is im- 
parted to the carbons. The lamp is adjusted by means of a 
stop pin regulating the movement of the brake chain bar. No 
springs are used. 

THE STERLING ALTERNATING LAMP burns singly 
on 100-120 volts at 60 or 125 cycles frequency, using 6 amperes and 
about 70 volts, and burns from 80 to 100 hours with one trimming. 
One of the claims made for this lamp is that it consumes only 
425-450 watts. A regulating reactive coil on the lamp is so ar- 
ranged, that by changing the connections on the coil the lamp 
may be adjusted to any frequency and voltage. The regulating 
coils are double series, connected with reactive coil, and acting 
on double laminated iron cores attached to the bar. Coil 
spools and other metal parts adjacent to the coils are of non- 
metallic material. The switch for opening the circuit is on top 
of the lamp. 

The clutch mechanism is the same as in the constant current 
series lamp, it being claimed that by reason of the particular 
delicacy of this mechanism and the absence of lost motion, the 
carbons are fed together without the usual jump and burn 
without flicker. 

What appears to be a decided departure and novelty is that 
embodied in the Sterling enclosed series lamp. While the 
mechanism is substantially the same as that already described, 
the clutch wheel parts are slightly modified to meet the ex- 
tremely hard usage to which this class of lamps is at times sub- 
jected. The feed chain wheel is clutched by a novel form of 
clutch device, which works similarly to the double acting chain 
brake already described. The regulating mechanism is differen- 
tial, consisting of series and shunt double coils acting on solid 
cores connected to the clutch bar. 

The cutout is operated by the end of the clutch bar when 
the carbons are all fed. This cutout switch seems to be par- 
ticularly substantial, being, in fact, a well made double pole 
knife switch, cutting in a low resistance loop around the lamp 
terminals. 

No springs are used for adjustment, the lamps being regu- 
lated by means of a stop pin as in the multiple lamps. The 
lamp switch or line cutout is a decidedly new feature which 
1s claimed to possess advantages found in no other similar de- 
vice, as it altogether eliminates all possibility of danger to the 
lamp trimmer. This switch is in a separate case, which is 
hung from the supporting hook, and consists of a double cen- 
trally pivoted knife blade switch operated by a suitable handle, 
so that the lamp is entirely disconnected from the line and the 
current is not shunted through the lamp. The line wire énters 
this switch box, being properly looped, and the terminals from 
the switch to the lamps project through the bottom of the 
switch base in the form of two heavy insulated brass hooks. 

On top of the lamp hood are two’corresponding hooks, and 
to connect the lamp to the terminals from the line projecting 
through the switch base it is simply necessary to engage the 
hooks on the lamp with those from the bottom of the switch 
box. This is done by a rotary movement, and to facilitate this 
operation, and also to prevent any swinging of the lamp and to 
hold the hooks firmly together, a centrally placed pin from the 
top of the lamp hood enters an aperture in a projected stud from 
the switch box base. This pin serves both as a pivot and a 
steadying pin or bolt. Many advantages are claimed for this 
“hanger cutout,” as it is called to distinguish it from the or- 
dinary cutout boards. 

The company also makes an open air series lamp similar to 
the foregoing. The power and railway circuit lamps employ the 
‘differentially controlled mechanism as in the series constant 
current lamps. They burn two in series on 220 volts, and five 
in series on 500 volts, taking 41⁄4 to 5 amperes. Resistance is 
provided on top of each lamp, or one resistance in a fireproof 
box for the entire group. 

A distinctive feature of the lamp is that all parts of the mech- 
anism are either enamelled, nickeled or japanned. 

The company is now placing its agencies throughout the 
country, a number of very desirable territories having recently 
been allotted in the West. 


FARGO, DAK. Gen. Hughes and Sons have accepted the 
electric light franchise recently granted them by the city council 
over the mayor’s veto, and having secured a site along the 
Northern Pacific right of way will have their plant in operation 
by the end of September. 
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Electricity at the 28th Annual Meeting of the 
New Jersey State Dental Society, at 
Asbury Park, N. J. 


HE twenty-eighth annual convention of the New Jersey 
State Dental Society was held July 20, 21 and 22 at Asbury 
Park, N. J. Although the attendance of members of this 
thriving and influential body was somewhat affected—as so many 
conventions have been this season—by war conditions, some ex- 
cellent papers were read, and preparations were made for a 
year of special activity. There was an exhibition of dental 
specialties, many of which were electrical. 

The S. S. White Dental Mfg. Co., 1 Union Square, New 
York, had, as usual, a comprehensive and effective exhibit. One 
of its popular features was a motor stand outfit designed for use 
on the 110-volt direct current. It can be used on circuits hav- 
ing voltages from 100 to 120, or on a 220-volt power circuit with 
an extra special reducing resistance. It is not intended for em- 
ployment with alternating current, primary or secondary bat- 
teries. It meets the needs of dentists by providing an efficient, 
compact, and convenient apparatus of a wide range of adapt- 
ability. The apparatus consists of the S. S. White dental motor, 
No. 2, an iron stand with a mahogany top, supporting a fire- 
proof, speed regulating resistance in an iron case, and an elec- 
tro magnetic clutch on a countershaft, supported on front of the 
stand, and a governing treadle connected to it by cable. The 
motor is enclosed in a glass case to protect it from dust, and 
the stand is mounted on wheels to facilitate its ready move- 
ment from one position to another. The special motor with 
this outfit has an extra pair of brushes, and collecting rings for 
use with transformer. The new S. S. White transformer, which 
is connected with the motor outfit, or to a special treadle rheo- 
stat outfit, furnishes a low-volt alternating current for operating 
electric mallet, mouth-lamp, hot-air syringe and cautery. The 
transformer, wall-switch, fuse plugs and connecting plate are 
enclosed in a mahogany case, 7% inches wide, 1334 inches high, 
and 63g inches deep, which is fastened to the wall near the chair 
of the operator. When the door is closed, the apparatus is out 
of sight, and therefore cannot be tampered with. 

About two years ago dentists began to take a great interest in 
the question of cataphoresis, and since that time the leading 
firms of electro-dental manufacture have devoted much atten- 
tion to the devising of suitable instruments for cataphoric work. 
The cataphoric outfit found in this exhibit contains some excel- 
lent points. The controller consists of a polished wood cylin- 
drical case with black enameled slate top, 5% inches in diameter 
and 14 inches high. The regulating wheel is raised above this 
1 inch. Four cone-socket connecting posts receive the cords 
from the battery and electrodes, and a switch on the side of the 
case cuts off the entire current. The regulating wheel is 2% 
inches in diameter, and contains the scale protected by a crystal 
cover. The apparatus is well under control and the adjustment 
is exceedingly accurate. 

This firm have also bestowed particular care on the construc- 
tion of mouth lamps for dental work. One form of lamp they 
exhibited is highly recommended by dentists. It lights up the 
teeth and gums so strongly that any cavity of decay or unsus- 
pected dead pulp, or even the slightest thickening of tne tissues, 
which is precursor of decay, is unerringly detected. Illumined 
by this lamp, while sound teeth will appear translucent without 
variations in texture, a dead tooth will be opaque, even when 
its color gives no indication to ordinary observation; and a cav- 
ity of decay of any foreign substance will show as plainly as a 
spot on a window pane. For the examination of posterior cavi- 
ties a mirror is attached to the guard in front of the lamp globe. 
These outfits are supplemented by a cataphoric galvanoscope 
made especially for the use of dentists, Weston milliampere- 
meter, etc. 

H. H. Johnson, representing the Dow Portable Electric As- 
sistant, showed some samples of that useful outfit. One was an 
oak case containing three cells for use where light is only re- 
quired. It was fitted with one lamp, one direct reflector, one side 
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reflector, one tongue depressor and one mirror. Another set 
had an otoscope for use in the examination of the eye and ear, 
a cautery suitable for light cautery work, an electro magnet 
for the removal of iron or steel from the eye or any part of the 
body; a probe and sounder for finding metals embedded in the 
body; an electric needle for cataphoresis and electrolysis; and a 
head light and band for use in connection with the cystoscope 
and urethascope. Another set contained a complete cataphoric 
outfit for dentsts with light and reflector, and a perfectly regu- 
lated rheostat, which enables the operator to control the current 
perfectly. These outfits were highly spoken of at the conven- 
tion. 

Very effective use of the Lundell motor is made in the electric 
dental engines exhibited by John F. Hammond, 25 East 125th 
street, New York. These engines are very complete and show 
wonderful adaptability of control. The special feature of the 
outfit is the foot switch, by which it is possible to control both 
the speed and direction of the motion absolutely. The foot 
piece is hung on a central pivot, and the speed is regulated by 
steps. The regulation goes evenly in five gradations, from zero 
to a speed of 3,600 revolutions. Either battery or street current 
can be used. A new departure in this outfit is the Wappler 
controller, the resistance of which is a continuous coil of 
specially prepared carbonized wire, the regulation of which is 
effected by a pole running across the side, which can be easily 
moved backwards or forwards by the hands. 

Among other exhibits was a two cell storage battery for den- 
tists exhibited by the Ritter Dental Mfg. Co., of 563 North St. 
Paul street, Rochester, N. Y., which presented many points of 
excellence. This firm also showed an electrical dental engine 
for 110-volt circuits, an electrical engine for four volt battery 
circuit, laboratory lathes, cataphoric appliances, etc. 

The electrical specialty of the Consolidated Dental Mfg. Co.. 
of 115 West Forty-second street, New York City, was a dental 
hammer embodying new principles, and actuated by six cells cf 
Partrick & Carter’s dry battery. This company was repre- 
sented by Dr. Barnes. 

Another form of electro-magnetic dental mallet was exhibited 
by its manufacturers, the Russell Electric Mallet Co., of Moro- 
via, Md., as well as a number of electro dental specialties. 

An interesting collection of electro dental and surgical appli- 
ances was shown by Louis Costa, Jr., & Co., of 1225 Callow- 
hill street, Philadelphia, Pa. The cataphoric volt selector of 
this firm is commended. One of the special features of this ex- 
hibit was the Cox thermopile, which is now being used to a 
considerable extent by dentists, and in connection with which 
Messrs. Costa, Jr., & Co., mentioned some promising results. 

The Burnham Electric Company, 146 Franklin street, Boston, 
Mass., showed an improved gravity battery—the Excello—which 
excited much interest. This firm is receiving ample recog- 
nition in its efforts to manufacture the best possible forms of 
existing dental appliances, while working up a line of electrical 
specialties. 

Other exhibitors of electrical devices were B. & E. Hanfeld 
representing the Waite & Bartlett Mfg. Co., of New York; the 
Dental Protective Supply Co.,.of Chicago, and the Edison Mfg. 
Co., of St. James Building, New York, whose fine specialties 
and apparatus available for dental and electro medical work have 
already been illustrated and described in these columns. 


Steady but Sluggish. 


T HE course of events during the past week was sluggish, al- 
though the market was steady and conditions were such 
as favor a cheerful feeling. Of course it is midsummer, and there 
is nothing to worry the country except the war, and that seems 
likely to recoup us for all the anxiety and expense bestowed 
on it. Crops look well, and the public belief is that fall trade 
will be excellent. News from the Klondike goes to show that the 
icebergs up there will yield $20,000,000 this season, which ought 
to leave some margin of profit. Now that the Cervera fleet 
has been snuffed out of existence, there is a brisk renewal of 
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Atlantic coast and West Indian shipping trade and the outlook 
there is most encouraging for large business. 

During the week, 5,202 shares of Western Union were sold 
from 92 to 9214; of General Electric, 2,880 from 38% to 39%. 
In Boston American Bell Telephone sold at 275. New York 
Edison is selling at 131% and Brooklyn Edison at 122%. 

The copper market appears fairly active. For Lake copper 
1114 cents is asked. Heavy steel rail, Eastern mill, is $17. 
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Sterne vs. the Metropolitan Telephone and Tele- 
graph Company and New York Telephone 
Company. 

UDGE KELLOGG in the New York Supreme Court handed 

down on July 18 two decisions in the suit of Simon Sterne 
against the New York Telephone Company, which practically 
leaves Mr. Sterne without any case against that company. It 
will be remembered that some years ago, when the Metropolitan 
Telephone Company reconstructed its system and made me- 
tallic circuit working the rule, Mr. Sterne refused to allow his 
telephone line and instruments to be changed to metallic cir- 
cuit, and when the telephone company proceeded to act upon its 
right to terminate its contract with Mr. Sterne, the latter se- 
cured an injunction restraining the company from interrupting 
his telephone service, and brought suit to compel it to furnish 
him service at a rate to be fixed by the court. The injunction 
was continued pending the trial of the suit, the Metropolitan 
Company being authorized to change Mr. Sterne’s line and in- 
struments to metallic circuit, and he giving a bond to pay the 
full rate in the event of the case going against him. The case 
was given considerable space in the newspapers. 

Some time later the Metropolitan Telephone and Telegraph 
Company went out of business and sold its plant to the New 
York Telephone Company, a concern organized to furnish tele- 
phone service in a much larger area than that served by the 
Metropolitan Company. Mr. Sterne subsequently secured an 
order to bring in the New York Telephone Company as de- 
fendant, and it was to that company’s motion to vacate the order 
that one of Judge Kellogg’s decisions referred. The decision 
states that this was the first opportunity the New York Tele- 
phone Company had to be heard in the matter, and that com- 
pany had the right to expect that its present motion would be 
considered unprejudiced by any previous determination of the 
court had in its absence. “The order and the supplemental 
complaint obviously regard this defendant as a corporate body 
separate and distinct from the other defendant. It is not the 
same body under a new name or changed name. It must be re- 
garded as having no legal relations with the other defendant or 
with the acts of the other defendant except those created by 
contract with it.” The decision points out that while Mr. 
Sterne alleged that the New York Telephone Company as- 
sumed all “debts, contracts and liabilities” binding upon the 
Metropolitan Company, it is not alleged that there existed any 
contract with Sterne binding upon the Metropolitan Company. 
Even construing “liabilities” as the alleged legal liability to fur- 
nish telephone service to the plaintiff, the case is no stronger 
“for one cannot make more binding his burden by declaring 
upon paper his intention to perform what the law directs. In 
no way can it be reasoned that this is a contract liability. If this 
defendant owes any duty to the plaintiff, it is because the law 
imposes it.” After stating that there is no precedent in support 
of any other contention, the opinion concludes as follows: ‘ihe 
law does not hold this defendant responsible for any alleged 
wrongful threats of the Metropolitan Telephone and Telegraph 
Company. That is the cause which enabled plaintiff to bring 
this action in a court of equity. The cause of action does not 
in law follow the property; the duty to furnish the service may, 
when a similar case arises against the new owners, it may be 
held to answer, but I see no ground whatever for the conten- 
tion that it must answer for the threats of its predecessor in 
ownership. The motion to vacate is therefore granted, with 
costs.” 
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The second decision of Judge Kellogg relates to a motion 
to vacate an order permitting the examination of the officers 
and books of the Metropolitan Telephone Company to procure 
testimony, an order in which by a supplemental complaint it 
was sought to bring the New York Telephone Company as suc- 
cessors. The motion to vacate was granted for much the same 
reasons as those given in the previous opinion. The original 
defendant had gone out of business, and no issue remained be- 
tween it and the plaintiff. There was no contract between them, 
and the defendant, therefore, could owe the plaintiff nothing, 
and did not seek to recover anything. The relief sought by the 
action was now impossible. The decision goes on: “By the 
supplemental complaint the plaintiff seeks to create a living 
issue with the defendant, the New York Telephone Company, 
to obtain a substantial judgment, viz.: The judgment he orig- 
inally claimed against the Metropolitan Telephone and Tele- 
graph Company, on the ground that it has succeeded to the 
property and duties of the last named company. The fact that 


plaintiff by order of the court deemed it necessary to bring in- 


this party as a defendant is a sufficient admission that it has a 
separate entity and is to be treated as a separate and distinct 
party; as a new party it has a right to be heard on all motions 
affecting the trial and especially in motions to examine books 
and officers to procure testimony to be used at the trial. The 
order here sought to be vacated as to this defendant, is a nullity. 
The testimony procured under this order could not be read at 
tne trial under any issue formed with the supplemental com- 
plaint, and for that reason in my judgment, the order should 
be vacated. If the Court of Equity will exercise the right to 
fix in advance the annual rentals of telephones at the instance 
of an individual desiring to have his premises equipped with 
these mechanical facilities, it will fix such rental on a basis of 
reasonable profits to the company or individual directed to ren- 
der such service, and this necessarily involves an inquiry into 
the affairs and business of that particular company or individual. 
The books of any other company or individual are not compe- 
tent evidence on such an inquiry, they are not admissions to the 
party, and possess no higher grade in testimony than hearsay. 
For such reason the testimony sought by this order, even though 
the order were made on notice, could not be made available 
as against the New York Telephone Company. I am of the 
opinion that the order should be vacated, with costs, and it is 
so directed.” 


Carty’s Telephone Bridging Bell. 


PATENT SUSTAINED—WESTERN ELECTRIC CO. vs. 
ELEC. TELEPHONE CO. 


AY important decision has just been rendered in the U. S. Cir- 
cuit Court of the Western District of Pennsylvania by 
Judge Buffington, sustaining the bridging bell patent issued to 
J. J. Carty, No. 449,106, of March 31, 189r. The litigation for 
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infringement was between the above parties, and the defence 


was lack of novelty and of patentability. The decision sus- 
tains the patent. 

Prior to this patent it was customary to connect the call bell 
magnets at the several stations in series in the main line cir- 
cuit together with a normally shunted call sending generator 
and at each station to provide a switch, which, when at rest, 
maintained the continuity of the main circuit through all the 
call bell magnets and kept the circuit of the local transmitter 
battery open. When, however, the switch was changed—which 
was done when the receiver was taken from the hook for use— 
it disconnected or short circuited the bell magnet or generator 
from the line and introduced in place thereof the telephonic 
transmitting and receiving instruments and closed the local bat- 
tery circuit of the former. Though this switch change at the 
two communicating stations removed the bell magnets at such 
stations from the circuit, no such action took place at the other 
stations. Consequently the voice current had to traverse all the 
other magnet helices in the line and was much weakened, not 
only by the resistance of such magnets, but also by the counter 
electromotive forces or inductive resistances developed in each. 
These were so active and energetic as to hinder conversation, 
yet it was necessary that all bell magnets should be connected 
with the circuit, otherwise the severa! stations cannot signal 
each other. It will be noted that in this system, which is called 
a series-circuit, the component parts are so arranged that the 
current must pass through all its parts, one after another. It is 
so styled in contradistinction to a multiple circuit, which is one 
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having two or more of its parts so arranged that the current 
divides, portions of it passing through parallel paths afforded 
by the several parts. The two systems may be thus illustrated: 
When incandescent lights are connected in multiple circuit, the 
current passes to one terminal of each of the lamps which are 
connected to one side of a circuit and then divides up, a por- 
tion passing through each lamp to the other side of the cir- 
cuit, where all these portions are reunited. Where such lamps 
are connected in series, all the current must flow into the term- 
inal of the first lamp and out at the other, and so on through 
the successive lamps. 

It also appeared impossible to obtain a perfect inductive bal- 
ance in a metallic telephone circuit when the bell magnets and 
telephone were connected in series and such inductive disturb- 
ances manifested themselves generally in annoyances and some- 
times were so intense as to prevent conversation. Now it would 
seem that if, instead of the series circuit connection for both 
call magnets and telephones, a multiple circuit or bridging con- 
nection after the manner of the simplest form of incandescent 
lighting was substituted these difficulties would be avoided, but 
the conditions were different since in a telephone circuit each 
station is both a generating and a utilizing one at the same time. 
Therefore the generating currents are likely to be short-circuited 
by the nearest bridge connection and thus fail to reach the more 
distant station which it is desired to signal. The additional fact 
that two diverse uses are to be made of the current at the same 
station, viz.: signaling and transmission of sound, and that they 
are to be used interchangeably between all the stations, renders 
necessary the addition of other means and factors to simple 
mere parallel arrangements. To overcome these difficulties the 
patentee suggested a simple and efficient remedy. 

The Carty patent shows and. describes a method of attaching 
telephone instruments in multiple between the two sides of a 
line, whether this line be a metallic circuit or a grounded line. 
The call bells are each permanently bridged between the two 
sides of the line and are made of high resistance and retarda- 
tion. The generator at each instrument is in a separate bridge 
circuit which is normally open, but closed when the generator 
is operated. The telephonic apparatus proper is in a third bridge 
circuit, which, like the generator circuit, is normally open. The 
telephone circuit of each instrument is automatically closed when 
the receiver is removed from its hook for use, and this operation 
also closes a local circuit containing the primary of the induc- 
tion coil, the local battery and the transmitter. In order that 
there shall not be an undue leakage of the voice currents through 
the permanently bridged call bell circuits, the magnets of these 
call bells are wound to a high resistance (usually a thousand 
ohms) and are also constructed in such a manner that they will 
have a high co-efficient of self-induction. When a generator 
at any one station is operated it is connected across the two 
sides of the line in parallel with all of the call bell magnets on 
the line. Part of the currents in this generator will, therefore, 
pass through each of the call bell magnets on the line, thus 
causing them all to operate if the amount of the current gene- 
rated is sufficient to accomplish this result. The successful ope- 
ration of this system depends on the fact that a coil possessing 
a high co-efficient of self-induction will transmit with compara- 
tive ease alternating or pulsating currents of low frequency, 
while it will form a practical barrier to similar currents having 
a very high frequency. The currents generated by the calling 
generator at any station are of sufficiently low frequency to pass 
with comparative ease through the call bell magnets arranged 
along the line, while the rapidly alternating voice currents im- 
pressed upon the line by the telephonic apparatus at any station 
will be compelled to pass over the main line to the receiving 
station without being materially weakened by leakage through 
the call bell magnets. At the receiving station these voice cur- 
rents will pass through the telephone receiver and secondary 
coil of the induction coil, these being connected across the line 
at that station by virtue of the receiver being off its hook. This 
path through the receiving instrument is of comparatively low 
resistance and retardation and thus practically takes all of the 
current from the distant station. 

Adopting this as a sufficient description of the device and its 
purpose, the court dismisses as not pertinent a number of al- 
leged anticipations, including patents of Varley, Scribner and 
Van Rysselberghe. 


CARD ELECTRIC CO. A receiver has been appointed for 
this company. 
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The Scaling Down of General Electric Capital. 


A circular from President Coffin to the stockholders says: 
“Your directors are advised by counsel that in consequence of 
the impairment of its capital, the company is forbidden by the 
laws of New York to pay any dividend whatever until the 
amount of such impairment shall have been regained, or until 
the nominal or share capital stock shall have been reduced to 
the amount of the actual capital. Under existing New York 
law, the nominal or share capital of the company may be re- 
duced at any time by a vote of a majority in interest of all the 
stockholders, and counsel advise that if any reduction be made 
the common and preferred shares must be reduced alike. In 
view of all the foregoing, your directors regard it their duty to 
urge the stockholders to make at once such reduction of the 
nominal or share capital as shall permit the payment of divi- 
dends upon both classes of stock with the least practicable de- 
lay. The consolidated balance sheet of the company of January 
31, 1898 (being the close of the last fiscal year), appears in the 
last annual report of the company. Your directors, being of 
the opinion that the valuation at which patents, franchises and 
good will were carried in this balance sheet—namely, $8,000,000 
—was excessive, and that the fai and reasonable value of this 
item is the sum of $4,000,000, have by resolution directed this 
item to be reduced to that amount upon the books of the com- 
pany, as of June 30, 1898. Taking into account the estimated 
earnings of the company to August 10, 1898, your directors be- 
lieve that a reduction of the share capital of the company as of 
August 10, 1898, to sixty per cent. of its present amount would 
make the share capital of the company substantially equal to the 
amount of the net assets which will then be on hand over and 
above the debts and liabilities of the company. Any surplus 
net earnings from and after that date will then be applicable to 
the payment of accrued dividends on the preferred stock and 
future dividends on both classes of stock.” 


RA 


THE UNION TRACTION CO. of Philadelphia has con- 
verted the deficit of $851,900 in 1897 into a surplus of $24,600 
showing a gain for the year of $876,500 under the management 
‘of Mr. Parsons. 
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Affairs of the Western Telephone Construction 
Co. 


The Western Telephone Construction Company, of Chicago, 
is at present operating its factory night and day, employing 
something over two hundred hands. Since the reorganization 
of the company, its business has been largely increased. The 
shipments for the current month promise to be the largest in 
its history. During a period of forty-five days, dating from the 
Ist inst., thirty-two complete telephone exchange equipments 
will be shipped from its factory, including the central office 
equipment of over 2,000 stations capacity for the Newark Tele- 
phone Company, of Newark, N. J. This represents the most 
extraordinary output in the history of independent telephone 
manufacture. 

Following the reorganization of this company, some differ- 
ences arose between the stockholders, and thus certain persons 
have circulated reports of trouble in the Western Company, 
some going even so far as to make the statement that a receiver 
had been appointed. 

The facts are that the company’s officers are in entire harmony. 
and its financial and business condition is far more substantial 
than at any time in the past, while its responsibility and relia- 
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bility have considerably increased of late. The present volume 
of business with which it is favored, calling for overtime work 
in the manufacturing department, although the company has 
recently increased its manufacturing capacity, will certainly 
tend to create confidence in the present and prospective pros- 
perity of the concern. Its officers positively state that its finan- 
cial resources, as shown by its balance sheets, much exceed in 
net value the total amount of its capital stock under its present 
capitalization, and the success of the company should be a mat- 
ter of congratulation on the part of the independent telephone 
users of this country whose interests it has so vigorously and 
conscientiously promoted. 


Multiphase Cable and Lower Fire Insurance 
Rates. 


A S already reported, the Suburban Underwriters’ Association. 

on June 28, increased the rebate allowed for the Auxiliary 
Fire Alarm System to 10 per cent., when the boxes are con- 
nected by “multiphase” wire, so that the system becomes auto- 
matic, as well as manual. 

The value of automatic connection with public fire alarms 
has been for many years, says “The Insurance Press,” univer- 
sally recognized by the underwriters, and encouraged by liberal 
rebate allowances. Thus far the only systems of public auto- 
matic alarms connecting with public fire departments are oper- 
ated through their own central stations, as fire departments do 
not allow the thermostats in general use to be connected with 
the street boxes. The expense of wiring and the cost of central 
office maintenance are so great that the thermostatic alarm 
business cannot be made profitable outside of the very 
large cities, and even in them is never extended into the 
outlying districts, where protection of this kind is greatly 
needed. The value of thermostatic alarms, as shown by experi- 
ence of many years with the central office system, proves the 
immense importance as a factor in reducing fire losses of a prac- 
ticable system of automatic alarms which can be operated out- 
side of the comparatively narrow limits of the central office 
thermostatic systern. This extension has now become not only 
possible, but practicable, and is to be at once brought into use. 
The auxiliary system, as already well known, has for years ren- 
dered service of very great value, by providing means for oper- 
ating street boxes from the interiors of buildings. In every one 
of the cities where the auxiliary alarm is used it has saved 
many times the rebates which have been allowed by the under- 
writers. 

Still, manifestly, its usefulness would be greatly enhanced if 
alarms could be sent in from an auxiliary equipment, at a time 
when the premises are unoccupied and unwatched. It has never 
been a matter of any mechanical or electrical difficulty to connect 
ordinary thermostats so as to operate in the same circuit with 
the auxiliary boxes, but the danger of unnecessary alarms has 
prohibited this. The recent invention of the “multiphase” cable 
has been adapted for use in connection with the auxiliary system, 
so that this becomes also automatic without the sacrifice of any 
of the peculiar features of safety from false alarms, which is the 
foundation of the willingness of fire department officials to allow 
its connection with street boxes. The combined system also is 
like the auxiliary system itself, always under automatic test, so 
that any disarrangement of the wires or batteries is instantly 
made known. When an auxiliary equipment is installed with the 
multiphase wire the auxiliary boxes located on each floor will be 
connected by these wires, which will be run through every room 
in the places where it would seem most likely for a fire to oc- 
cur, and especially into dry rooms, storage rooms for inflam- 
mable materials, and generally through whatever mav be re- 
garded as the danger points in each case. 

Whenever the smallest flame reaches any inch of this wire the 
alarm is instantly transmitted to headquarters us if the street 
alarm box had been operated by hand. Every foot of this “mul- 
tiphase” wire when thus installed becomes an ever-vigilant 
watchman, ready when needed to instantly transmit a fire alarm 
to department headquarters. Through this combination of the 
auxiliary system and the multiphase cable a new and most im- 
portant advance in fire alarm telegraphy has been made. It :s 
now possible to make an incipient fire send in its own alarm to 
fire headquarters in every city or town in the United States 
which has a public fire alarm telegraph. The managers of the 
auxiliary automatic alarms do not intend to come into competi- 
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tion with the established thermostatic central offices, but in fur- 
nishing automatic alarm facilities in the vastly larger territory 
in which the central office systems, for reasons stated, have 
never operated, they will inaugurate a new era of improvement 
in fire alarm telegraph facilities which will doubtless be as 
readily welcomed by all underwriters as it has been by the Sub- 
urban Association. 


The Burton Electric Welding, Forging and 
Brazing Machine. 


A FTER years of experimenting with numerous welding de- 
vices and machines for electrically forging and brazing 
metals, the Burton Electric Smelting Co., of Boston, Mass., have 
succeeded in producing an outfit which is claimed to meet all 
the requirements of modern practice. The complete installation 
which is shown in Fig. I is composed of the generating ap- 
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FIG. 1—BURTON ELECTRIC SMELTING CO.’S DIRECT TRANS: 
VERSE CURRENT WELDING, FORGING AND 
BRAZING MACHINE. 


paratus, the controlling devices, the transmission parts, the 
anvil electrodes and means for applying the mechanical pressure 
and current. The machine makes a lap weld without injury to 
the metal, and it is well known that a lap weld is superior to a 
butt weld. The operation is performed on the anvil in view of 
the workman. The piece to be heated or welded rests on the 
electrode block connected with the anvil. By depressing the 
foot lever the revolving electrode is brought into contact with 
the metal and the heating effect takes place. As soon as the re- 
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ELECTRODES FOR BURTON ELECTRIC WELDING, FORGING 
AND BRAZING MACHINE, AND ATTACHMENTS 
FOR SPECIAL WORK. 


quired heat is obtained the foot lever is released and the weld 
completed by hammer blows on the anvil. 

In Figs. 2 to 13 inclusive are shown various types of elec- 
trodes for different kinds of work in connection with the Bur- 
ton Electric Smelting Company’s direct transverse current weld- 
ing, forging and brazing machine. 


ADAMS-BAGNALL ELECTRIC CO., of Grand Rapids, 
Mich., has been incorporated with a capital stock of $225,000. 
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The Hubbard-Mortson Automatic Time Switch. 
for Turning off and on Electric Currents. 


ROM time to time several cumbersome and more or less. 
clumsy applicances for automatically turning off electric 
currents have been put upon the market. These have accom- 
plished the one purpose of turning off the switch and a simple- 
alarm clock movement has usually released a gravity contriv- 
ance whereby the cutout is accomplished. The automatic time 
switch clock illustrated herewith is claimed to be the first ap- 
pliance that has evér accomplished the twofold movement of 
turning on and off the electric switch at any time of the day or 
night at which the clock may be set. This is without doubt one 
of the most important mechanical appliances for controlling 
electric circuits, and will be of interest to the electrician, engi- 
neer and every householder. 

As may be seen from the illustration, the automatic time 
switch clock presents a handsome appearance. It looks like an 
elegant French clock with its polished movements, brass corner 
pillars and panels of plate glass enclosing the clock movement. 
and switch train. The case is mounted upon a substantial base 
of slate upon which is placed an ordinary four-pole electric 
switch. The wires to be controlled are cut into this switch in 
the ordinary manner. 

The operation of the time switch is exceedingly simple, but 
most practically and thoroughly effective. A twenty-four-hour 
dial, which makes one revolution every day, revolves under a 
fixed pointer at the top. At the back of this dial are supplied. 
two movable pointers held in position, with sufficient friction, 
by a spring disc. These pointers may be set at any time of the 
night or day, and are fixed rigidly in position, when set, by pins. 
which engage in a row of holes parallel with the circumference 


HUBBARD & MORTSON AUTOMATIC TIME SWITCH FOR 
ELECTRIC CURRENTS. 


of the disc. When the first pointer reaches the reading point 
at the top the other end trips an alarm wire which connects. 
with the time hook and sets in motion the train which turns the 
switch. As time passes, the second pointer approaches the point 
of reading, reaches it and sets the train in motion again, accom- 
plishing the second motion of the switch, and turning off the 
lights. Absolutely all the attention that this requires, after hav- 
ing been set for the hours desired, is winding once a week. 

The time switch is used most practically and thoroughly for 
the controlling of electric lights in show windows, burglar 
alarms, arc light circuits, and, in fact, everywhere where elec- 
tricity is used. Different sizes of switches are put into the 
clock in accordance with the strength of the current it is re- 
quired to handle. The mechanism is well made and the clock 
train thoroughly reliable, having been manufactured under the 
personal supervision of Frank E. Hubbard, the well-known 
horological expert. The new time switch is meeting with the 
most hearty welcome from all electricians for its practical utility, 
its money saving qualities, and its great convenience. The 
switch arranged on a slate base meets all the requirements of 
the National Board of Underwriters. The Hubbard & Mortson 
factory, where the new time switch is made, is located at 42- 
Union place, Hartford, Conn. 
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Advance of the Storey Motor. 


The Storey Motor & Tool Co. have moved their main office 
and factory from Philadelphia to 464 South Broad street, Tren- 
ton, N. J., in the plant with the Trenton Iron Co. This change 
is made necessary by the greatly increased demands for the 
electrical machinery of their manufacture, particularly their mul- 
tipolar, entirely enclosed, dust and moisture-proof motors, the 
first of this style to be placed on the market, several years ago. 

The motors at present manufactured by them have been im- 
proved both mechanically and electrically, all advantages hav- 
ing been taken from years of past experience, the machines be- 
ing second to none and having some features possessed by no 
others, together with light weight, high efficiency, slow speeds 
and special form which makes them particularly adapted to all 
classes of direct connected, machine tool, hoist, crane, mill, 
mine, and, in fact, any variety of combination. 

With their increased facilities the company will also put on 
the market their open type machines for all classes of standard 
work, together with several lines of specialties which up to the 
present time they have been unable to push. Within a short time 
the company expects to have everything running in proper 
order, and will be pleased to hear from any of its old customers 
or give any details and descriptive matter regarding its machines 
to any parties wishing information. 


Safety Conduit Company, Pittsburg—The 
‘“‘ Loricated.” 


TPE advent on the market of the products of this firm, 
which are known as “Loricated” electric conduits, marks 
a decided step in advance in the line of safety appliances for the 
protection of interior electric wiring. The conduit proper con- 
sists of ordinary steel tubing like gas pipe, made in ten-foot sec- 
tions, threaded at both ends, and provided with suitable coup- 
lings, but which has undergone a sort of japanning process, 
by means of which the tubing has received a tough, smooth 
“Loricated” covering, both outside and in, and which is so con- 
stituted that it will not crack in bending, while it resists per- 
fectly the action of moisture, of acids and alkalies. The in- 
terior is left smooth as glass, which facilitates the insertion or 
extraction of the wires, without the use of soapstone or any 
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be lead caulked and thus prevent the possible escape of foul 
gases. 

Another use to which “Loricated’”’ pipe is put is for water 
service pipes, and especially in places where sulphur and acids 
abound, the coating on the pipe being found to resist the effects 
of all sulphurous acids, alkalies, etc. It might also be men- 
tioned that any ordinary engineer or pipe fitter can install such 
Pipe, for the reason that what is used for this particular pur- 
pose is ordinary gas pipe of standard dimensions, thread, etc. 
In the process of manufacture all rust, scale and other obstacles 
are removed from the tubing, after which the “loricating’’ com- 
pound is applied. The process is the result of eighteen years of 
experimenting by the superintendent of the works, and is ex- 
clusively owned by this company. 

The works are located at Rankin Station, about eight miles 
from Pittsburg, on the line of the Baltimore & Ohio, and Pitts- 
burg & Lake Erie Railways, both of which provide free switch- 
ing facilities for the delivery and shipment of material. The 
tubing is purchased in carload lots from the neighboring pipe 
mills, and a large stock is always kept on hand. 

The works consist of a number of substantial brick buildings, 
with a two story isolated building for office purposes. The 
equipment is ample for promptly turning out large orders, one 
of the largest of which, that was recently supplied, being for 
150,000 feet for the new Washington post-office. Other large 
recent orders include the full equipment of the new Studebaker 
Building in Chicago, and the Prudential Building at Atlanta, 


Ga. 


Orders for Sterling Telephone Apparatus. 


The possibility of securing central office equipment similar to 
that used by the Bell companies seems to have an allurement 
for the independent telephone companies. They believe that 
what is good enough for, and has been perfected in the Bell 
Company’s use, by way of apparatus, is surely good enough for 
them. Acting upon this belief, the following companies have 
placed orders with the Sterling Electric Company, of Chicago, 
as follows: The Mutual Telephone Company, of Des Moines, 
Iowa, 2,000 drop standard metallic circuit board; Lafayette 
Harrison Telephone Company, Lafayette. Ind., the equipment 
complete for a 1,000 drop exchange. This consists of switch- 
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other lubricant. T’s, elbows and curved angles are also pro- 
vided, but are not always necessary, owing to the facility with 
which the tubing can be bent. When in place, it furnishes a 
safe armor for the wire, so that it cannot be injured by nails or 
receive any mechanical injury, while they are entirely protected 
from any accumulation of moisture. These conduits are also 
especially adapted for the protection of wires in mines and in 
mills where there is an excess of moisture, like paper mills, or 
buildings devoted to chemical processes where the vapors contain 
injurious acids. The products of the company have been tested 
and approved by the experts of the National Board of Fire Un- 
derwriters and by many local boards, and wherever installed they 
have given satisfaction both to inspectors and to workmen, who 
are said to like them on account of the ease with which they are 
installed, and because by reason of being able to bend the tube 
around corners, a much better job can usually be made than 
where elbows are employed. This feature also renders the cost 
of labor in installing comparatively low. 

The company not only manufacture piping for interior con- 
struction, but also “Loricated” soil and vent pipes. This product 
consists of the ordinary castiron sewer pipe, which has been 
treated in the manner described above. This prevents the action 
of electrolysis, and gives a smooth interior surface which facili- 
tates the passage of the sediment to the sewer outlet. It results 
in lasting qualities equal to those of terra cotta pipe, and more 
healthful from a sanitary point of view, because the joints can 


boards, cable terminals and protectors and distributing boards. 
The Plymouth Telephone Company, of Plymouth, Ind., 200 
drops metallic circuit board; the Schance & Fair Electric Com- 
pany. of Chrisman, Ill., 100 drops of standard metallic circuit 
board. This apparatus when installed will it is claimed give the 
independent companies the same central office equipment as the 
Bell Company are using. 


Westinghouse Air-Brake Prosperity. 

Mr. George Westinghouse, Jr., takes highest rank among the 
princes of invention and finance. At the recent meeting of the 
stockholders of the Westinghouse Air-Brake Co. it was de- 
cided to increase the capital stock from $5,000,000 to $11,000,000 
by distributing 100,000 shares at a par of $5,000,000, to stockhold- 
ers as a stock dividend, and to hold the remaining 20,000 shares 
of a par of $1,000,000 in the treasury for the purchase of prop- 
erty. During the last fiscal year the company has paid its stock- 
holders four regular and four special dividends amounting to 50 
per cent. cash, and the present dividend of 100 per cent. makes 
the earnings and distribution unprecedented in the history of 
Pittsburg concerns. The net earnings of the company in ten 
years have been $17,500,000, while the cash dividends have 
amounted to $14,596,000. 


COLUMBUS, O. The City Council has voted down, after 
investigation, a scheme to install a municipal telephone plant. 
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Mr. Paul Hoenack. 


For twenty years and more, Mr. Paul Hoenack, of 191 
Worth street, has been prominently identified with the de- 
velopment of electrical devices of all kinds. In that period, he 
has exercised his skill as a mechanician in every branch of the 
science and has worked for almost every electrician of note in 
this country and for many abroad. Apparatus made by him is 
to be found in telegraph and telephone centres, in submarine 
cable stations all over the world, in colleges and private labora- 
tories, in the army and navy, in electric light and power sta- 
tions. Indeed, the name of “Hoenack” can be seen stamped on 
instruments of many kinds wherever the pulse of civilization 
throbs through an electric circuit. It gives us great pleasure 
to be able to utter these words of well deserved commendation 
for one who has done so much for the profession and whose 
talents and skill have contributed no little to making practical 
many important inventions which are benefiting mankind at 
the present day, and some of which, perhaps, would never have 
been perfected without his assistance. 

To all inventors struggling with difficult mechanical problems, 
or disheartened by incomplete or imperfect instruments, we 
heartily recommend Mr. Hoenack as competent to achieve for 
them whatever the highest mechanical skill and long varied ex- 
perience can accomplish. Mr. Hoenack’s factory and office are 
located at 191 and 193 Worth street, New York. 


The Holtzer-Cabot Gas Engine Igniter. 


NE of the most satisfactory machines devised for igniting 
gas and gasoline engines has recently been placed on the 
market by the Holtzer-Cabot Electric Co., Brookline, Mass. 
The machine, illustrated herewith, is constructed with a per- 
manent magnet field and an armature of the drum type, similar 
to that used in our direct current motors. It has self-feeding 
carbon brushes and is self-lubricating, being provided with 
grease cups. It is dirt, oil and moisture-proof. It can be run in 
either direction, and may be driven, if the fly-wheel of an engine 
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runs true, from a friction pulley bearing upon same, or may be 
belted to fly-wheel or any convenient shafting. The speed should 
be about 2,000, but it can be run at any speed, say 1,500 and 2,000 
r. p.m. The battery, which may be 4 or § cells of any ordinary 
open circuit form, is used but for a few moments to start the 
engine, consequently will last indefinitely. The advantage of 
the dynamo over batteries for lighting gas in gasoline engines 
is apparent. It is well known that the strength of a battery cur- 
rent on this class of work rapidly gives out, the battery soon be- 
comes exhausted, requiring frequent renewals of solution and 
zincs. Besides this, trouble often arises through the battery con- 
nections becoming corroded and opening the circuit. The dy- 
namo, on the other hand, can be depended upon to give a con- 
stant current. 


TELEPHONING from Manchester to Brussels, via London 
and Calais, has been tried with great success. 
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Patterson, Gottfried & Hunter, Ltd. 


The above well-known dealers in machinery, metals, hard- 
ware, tools and supplies, located at 146-150 Centre street, New 
York, have just issued a very complete catalogue, illustrating 
the numerous machines sold by that company. The Springfield- 
Muller engine lathes are described in detail, and their numerous 
advantages pointed out. There are further shown Springfield 
crank shapers, power presses, centering machines, hand milling 
machines, water tool grinders and a great variety of chucks, 
arbors, grinding and polishing machines, and patent counter- 
shafts. The catalogue will be sent to any one on application. 


Chloride Accumulators. 


The Electric Storage Battery Co., of Philadelphia, Pa., are 
sending out circular No. 42, which contains a description of the 
installation of chloride accumulators in the plant of the Clare- 
mont Electric Light Co., of Claremont, N. H. This plant is 
one of the most unique of its kind in this country and is ex- 
ceptionally interesting, because it conclusively exemplifies the 
advantage of the application of storage batteries to small light- 
ing installations. The pamphlet contains a complete description 
of the plant, and shows illustrations of the storage battery 
room, switchboard, switchboard connections and a view of the 
dam and power house. 


Farr Telephone and Construction Co. 


A very complete catalogue of telephones and telephone sup- 
plies has recently been issued by the above company. It is 
called “Catalogue No. 5,” and is a handy book of information 
as well as a trade catalogue. Besides enumerating the numer- 
ous telephone articles manufactured and sold by the company, 
the book contains a complete list of electrical supplies of every 
description, such as motors, lamps, alarm clocks, phonographs, 
graphophones, telegraph instruments, medical batteries, etc. It 
also contains numerous valuable diagrams of connections, wire 
tables, electrica! data, list of books and a complete index. This 
company is located at 337 Dearborn street, Chicago, Ill. 


“Some Facts about Batteries.” 


This is the name of a little pamphlet sent out by Wm. Roche, 
maker of “New Standard” dry batteries, located at 259 Green- 
wich street, New York. He calls attention to the fact that he 
has made over 1,250,000 cells that have been sold under the 
names of “Exeter” and “Mesco,” and which were made from a 
formula known only to him. The “New Standard” is claimed 
to possess great strength, life, quick recuperation and economy 
superior to all. It is a good battery for telephone work and 1s 
well adapted for electro-medical apparatus, dental surgery, gas 
lighting, railroad signals, etc. The price of the battery is low 
while the quality is high, and its voltage is from 1.55 to 1.60, 
and its amperage from 7 to 12. The “New Standard” batteries 
are made in numerous sizes, one of them, called the No. 2, 
measuring 334 x 1% inches, this being the smallest practical 
battery made. Physicians have recognized the merits of this 
battery for portable apparatus 2 
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THE STERLING ARC LAMP “LAMP CO, 214-222 West Twenty- 
sixth street. New York, have something to say about several 
styles of their enclosed arcs. 

THE WESTERN ELECTRIC CO., Chicago and New York, 
advertise the Weston station ammeter in sizes up to 30,000 ani- 
peres capacity. They are headquarters for electrical testing, 
measuring and station instruments. 

THE ELECTRICAL EXCHANGE, 166-174 South Clinton 
street, Chicago, present a revised list of electrical machinery 
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and supplies which they have on hand, ready for immediate 
shipment. 

THE WALKER COMPANY, Cleveland, Ohio, illustrate an 
isolated plant of 90 k. w. capacity. 

THE ELECTRIC STORAGE BATTERY CO., Philadel- 
phia, Pa., publish a letter from a company using a battery as a 
means of trolley regulation. It is so assuring in its tone as to 
leave no doubt of the very satisfactory results obtained. 

J. JONES & SON, 62 Cortlandt street, New York, advertise 
toggle bolts. 
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JOHN A. ROEBLING’S SONS CO. have recently finished 
a large order for trolley wire, etc., to be used in connecting 
Odawara and Yokohama, a distance of about forty miles. 

J. JONES & SON, 62 Cortlandt street, New York, have 
taken an export order for their make of switchboards, switches, 
panel boards, electric light fixtures and sundry specialties. It 
is a large shipment, intended for the inside equipment of a large 
electric light plant, and will keep their factory busy for the next 
six weeks. 

INDUSTRIAL RAILWAYS. Under this heading the C. 
W. Hunt Company, of 45 Broadway, New York, issue a book 
giving full information on the many perplexing questions which 
arise in the minds of those contemplating the installation of 
such tramways. All questions as to best gauge, radius of curves, 
weight of rail, switches, style of cars, etc., are fully met and 
answered. Central station managers who have to handle coal 
and ashes, will find in this book a most valuable guide. The 
C. W. Hunt Company also make a large variety of coal handling 
machinery, electric and steam hoisting engines, conveyors, etc. 

OSTERBERG & SUTTON, consulting engineers, 11 Broad- 
way, report that they are about to remove to larger quarters in 
the Bowling Green Building. This is the fourth time in a year 
and a half that this young firm’s business has outgrown its floor 
space. Among the work which has come to their office during 
the last few weeks are, besides considerable expert work in the 
nature of tests, the appointment as consulting electrical engi- 
neers for the Trinity Corporation; Patchogue Manufacturing 
Company, where, by the way, for the first time, large curtain 
looms are being equipped with direct connected motors; shirt 
factory of M. Price, in Paterson, N. J.; the Aguilar Public Li- 
brary, some improvements in the stores of Simpson, Crawford 
& Simpson, and a number of minor matters. 

THE MICA INSULATOR COMPANY, of New York and 
Chicago, report a gratifying demand for their ‘‘Micanite” seg- 
ments for electric light and power generators. Some heavy 
orders are being executed at the factory in Schenectady, N. Y. 
Many of the large generators now under construction have for 
their commutator insulation “Micanite.” The heavy increase of 
the company’s business during the last few months is largely 
due to the improved process of manufacturing a perfect com- 
mutator segment. They offer to send free to any machinery 
builder or electrical repair concern a set for any one of the 
smaller machines, free of expense. Parties interested in the 
economical insulation of electrical machinery will do well to 
write the company at their office, either in New York or Chi- 
cago. S 

SYRACUSE, N. Y. The Syracuse Construction Company are 
erecting new buildings in connection with their electric rail- 
road plant. The buildings consist of a boiler house 6oxgo feet, 
which is an all fireproof building, having steel framework cov- 
ered with corrugated iron on the sides and roof. There is also an 
engine room 65 feet wide by 80 feet long, having a steel frame 
and brick sides. The other building is a car barn and repair shop, 
65 feet wide and 170 feet long. This building also has steel 
framework construction, with corrugated iron sides. All these 
buildings have been designed and are being erected by the Berlin 
Iron Bridge Company, of East Berlin, Conn. 

JOHN THOMSON PRESS CO., 253 Broadway, New York, 
are issuing some exceedingly handsome blotters, printed on 
one of their Colt presses, such as was shown at the Electrical 
Exhibition. The blotter has the American and English flags 
embossed in colors back of a United States shield which is sup- 
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ported by the eagle, lion and unicorn in gold, with this legend: 
‘‘America-Britannia; one root, two branches; one language, two 
flags.” The sentiment is good enough for us; the blotter ıs 
good enough for any one. 
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DETROIT MICH. The Detroit Switchboard and Telephone 
Construction Co., Majestic Building, are branching out and are 
now making up the preliminary estimates on work for the entire 
construction of independent exchange plants at New Orleans, 
La., and Evansville, Ind. The growth of the Company is an 
indication of the large amount of work being done in the con- 
struction and maintenance of independent exchanges through- 
out the West and South. 

CENTRAL ELECTRIC CO., of Chicago, report a brisk 
trade on lightning arresters, and are issuing some very attrac- 
tive circulars on the Wurts arrester, also the Garton arrester. 

ELECTRIC APPLIANCE CO. are very proud of the fact 
that they will soon complete the seventh year of their electrical 
supply business. The Electric Appliance Co. claim, and we 
believe justly, that after confining themselves strictly to the elec- 
trical supply business as they have for this period of time, they 
should be in the best possible position to handle that branch 
of the electrical business successfully. It is very apparent from 
the volume of business they are now doing and their position 
in the electrical field that their business has been thus far very 
successfully handled. 
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Means For Detecting the Presence of a Ship or 


Iceberg. 
BY HERMANN HERBERTS. 
T HE recent Bourgogne disaster connected with such heavy 
loss of life, such fearful dramatic scenes, where egotism 
was predominating to such extent, that beastly barbarous means 
were resorted to in butchering and annihilating the weaker 
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FIG. 1—THERMOPILE AND ITS CONNECTIONS.—HERBERTS’ 
APPARATUS FOR DETECTING THE APPROACH OF 
OBJECTS AT SEA. 


element, has caused a deep and everlasting impression upon its 
survivors, upon everybody endowed with a fellow-feeling. 

The average person lacks coolness of mind in such crit- 
ical moments, and losing all self-control shake that of those 
so far unaffected. It seems to me that travelers should 
be made familiar with the safety appliances on board, and I 
venture to express the hope that the Bourgogne disaster will 
not only cause the different navigation companies to give to 
their patrons practical lessons in using and applying such ex- 
pedients, but also such further information as may be of benefit 
to them in case of accidents. As to the matter of life-boats, 
improvements seem highly desirable and particularly to quick 
and efficient means for launching them. Many lives were lost 
just on account of this deficiency. It should be made com- 
pulsory for each vessel to have a total carrying capacity of 
their life-boats, exceeding by 10 or 20 per cent. the maximum 
number of passengers carried. This Bourgogne disaster has 
stimulated within me the desire of finding some such suitable 
means whereby collisions at sea may be avoided. 

Before entering into a discussion of these it may be in order 
to mention a few methods of signalling, now in use. 

In a dense fog, of course auricular signals must be resorted 
to, and among these we have with an approximate hearing 
distance in miles the following: 

The air sirené.........ecceseeeeeee IO tO I2 miles. 

The steam sirene.................. 8to10 “ 
The trumpet .......sseseoseosoosoo Ó s 
The Dell ccciececssevsiwwcsewsesece: “Y mile. 
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For receiving the sounds the eophone, topophone or similar 
instruments have been employed with more or less success. 
The object of these instruments is to furnish a means 
whereby to determine the direction from which the sound pro- 
ceeds. Under existing conditions it is necessary that both 
vessels be active, not only in giving signals, but also in “at- 
tempting” to intercept them. The safety of a vessel, therefore, 
not only rests with its own crew, but largely depends upon 
the watchfulness of the other vessels. 

A good deal of blind confidence is therefore placed in any 
stranger who may come along; it is not this alone which 
makes navigation dangerous during a heavy fog, it is made 
much more so on account of atmospheric conditions which, as 
yet, are not fully understood. At times, it is impossible to 
perceive the phonorous signals when the steamer is near by, 
while the signal was plainly heard from some larger distance. 
As to the cause of this surprising interruption (seeming) in 
the propagation of sounds, investigations have been carried on 
by the United States, Germany and France. The investigations 
made by Major Livermore in compliance with the U. S. Ad- 
miralty have thrown some light upon this subject. It has been 
deduced that obstructions to sound or an irregular formation 
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FIG. 2—HERBERTS’ ELECTRICAL METHOD FOR DETECTING 
THE APPROACH OF OBJECTS AT SEA. 


of the coast not only affect the strength but also the propaga- 
tion of the same. Obstructions behind the source of sound 
will reinforce them in a similar manner as a screen will reflect 
the light. Rain and snow will have a great influence upon the 
direction of the sound. 

At the first thought it seems that wireless telegraphy would 
meet all requirements for signalling. Reflecting upon this will 
soon convince us that each and every vessel afloat must -be 
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equipped with a complete set of apparatus. Even if their use 
were made compulsory—then again would the safety of a vessel 
largely be dependent upon the other vessels in a similar manner 
as outlined above. Although the introduction of this kind of 
apparatus would make navigation safer, the location and move- 
ments of other vessels could nevertheless not be determined. 
Besides these, there are icebergs and floating wrecks. 

Taking all in all, it is desirable to find a means which will 
indicate the nearness or approach of any object. 

It is well known that any object, when its temperature is 
higher or lower than that of the atmosphere surrounding the 
same, will either send forth heat radiations, or else, in the other 
case, absorb heat from its surrounding medium. 

If we can construct an apparatus which is acted upon by such 
heat radiations, and if the apparatus be so sensitive that it will 
indicate the radiations, even if they be exceedingly weak, then 
we have a means which may be advantageously employed in 
navigation. As soon as we can intercept the radiations sent 
forth from a vessel we need not depend upon our ear or eye 
to locate the same. A modification of the thermopile or the 
radiophone may be employed in connection with this problem. 

Fig. 1 shows part of an apparatus as proposed by me to the 
end of detecting the approach or nearness of any vessel, iceberg 
or obstruction. The two thermopiles T and T, are sur- 
rounded by an insulating casing C and are attached to a shaft S 
which may be revolved slowly. The insulated rings Ri, Ra, Rs 
serve to establish a permanent connection of the thermopiles 
with the brushes B:, B:, Bs, whence wires may be led to 
the pilot house to the observation or indicating apparatus. The 
thermopiles are enclosed in a suitable compartment such as to 
exclude all air currents and to afford protection from the radia- 
tions of the sun and the vessel itself. For this reason the whole 
is mounted on the outer side of the vessel. A flat > shaped 


double walled casing (not shown) surrounds the compartment ` 


Cı; the outer chamber of the former is filled with alum solution 
for the purpose of intercepting radiations due to the rays of the 
sun, either striking directly or being reflected from the water 
and also for intercepting those which are emitted from the 
vessel itself. The inner chamber may be attached to a continu- 
ous water supply so as to remove all heat which the alum cell 
may have absorbed and also to maintain the chamber Cı at a 
constant temperature. 

Fig. 2 shows a diagram of connections. A junction of two 
of the free ends of the thermopiles T and T, is led to the middle 
ring and thence over the brushes to the two galvanometers Gui, 
G:, here shown of the D’Arsonval type. The other terminals 
of the galvanometer coils Cı, Cz, connect through adjustable 
resistances X Ri, X Rs, and switches Si, Ss, to their respective 
outside rings R, and Rs. 

For observation a galvanometer scale may be employed or 
perhaps an automatic indicating device as shown in Fig. 2. A 
light aluminum arm A, fastened to the movable galvanometer 
coil swings between two adjustable contacts D;, D:, Ds and D,. 
A local circuit including batteries E and bells is completed 
should this arm be turned through a small angle. For indi- 
cating the exact position of the thermopile a large number of 
contrivances may be constructed. In these it should be aimed 
at to have a position indicator P operated by the same current 
as that which revolves the thermopiles. 

Suppose now that in foggy weather, when we cannot see, 
when we are in fear of being deceived by the sound, we start 
this apparatus and make ourselves independent of the watch- 
fulness of other vessels. 

A vessel approaches—we are not aware of it—the radiations 
given out by the ship are too weak to affect the apparatus— 
we come nearer each other—a stronger current is set up in one 
of the thermopiles at the moment it points in the direction 
whence the radiations proceed. Instantaneously the galvano- 
meter coil is slightly turned, the aluminum arm makes contact 
and causes one of the bells to give a short ring. This happens 
once at every half revolution as then the second thermopile be- 
comes active. As the distance between the vessels diminishes, 
the effect will naturally increase and a contact is made covering 
a longer period of time. Watching the instantaneous position 
of the revolving position indicator P at the moment the bell 
rings and simultaneously cutting out one of the thermopiles by 
switch S, or Ss, will immediately give us an approximate 
knowledge of the direction from which the vessel is approach- 
ing. To obtain a more accurate knowledge the adjustable re- 
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sistance may now be manipulated. It being in circuit with the 
galvanometer the current from the thermopile will, of course, 
be cut down. Under normal conditions, i. e., with the resist- 
ance cut out, the bell will operate for a certain length of time, 
depending upon the amount of radiations sent forth from the 
nearing vessel as well as the time of exposure of the thermopile 
to their influence; this again depends upon the speed of the re- 
volving thermopiles. The purpose of the resistance then is to 
cut down the action of the thermopile to such extent that the 
aluminum arm makes contact only at the instant the maximum 
current is being produced. As this can occur only when the 
thermopile points directly toward the strange vessel, its posi- 
tion is immediately ascertained by simply moving the contact 
lever until the bell gives the shortest obtainable ring. For 
all ordinary purposes the observation of the slowly moving 
position indicator arm P will therefore be sufficient. A small 
adjustable pointer P: which may be swung around the outside 
casing of the position indicator P, may serve to fix this 
position. 

By the increased or diminished action of the thermopiles we 
know whether a vessel approaches or whether it recedes; by 
watching the position indicator we know whether the vessel is 
moving toward the right or toward the left. These means there- 
fore enable us not only to ascertain the presence of a vessel, 
but also to follow its movements and all this is accomplished 
by simply adjusting the rheostat, listening to the bell and watch- 
ing the position indicator. 

Safely passing the vessel, we now come near an iceberg. The 
effect is similar as before; the current produced in the thermo- 
pile is, however, now flowing in the opposite direction, causing 
the coil to turn the opposite way and also a different bell to 
give its warning signal. 

It is possible therefore to tell the nature of the obstruction, 
whether it be a vessel or an iceberg. In the case of a floating 
wreck, more difficulty is to be expected as its temperature will 
not differ very much from that of the surrounding atmosphere. 
It may however be, that if its entire exposed surface is in moist 
condition a sufficient fall of temperature is produced to affect 
the apparatus and to do likewise on account of radiations given 
out due to exposure to the rays of the sun. For the same 
reasons it may also be possible to tell when nearing a coast. 

The double thermopile is proposed for the purpose of in- 
creasing the action of the apparatus as then it can be revolved 
at a slower speed, in that way giving a longer exposure to the 
radiations—while at the same time the vessel is better protected. 
A combination of four of these would undoubtedly improve the 
effects considerably as the speed may then be cut down still 
lower. A plurality of thermopiles suitably arranged would not 
require to be revolved. Of course, each side of the vessel should 
be provided with a complete apparatus. 

The indicating apparatus, i. e., the galvanometer should pre- 
ferably be mounted so as to be free from vibration and in a 
similar manner as that employed with the compass, to make it 
independent of the ship’s motion: 

Now, a few remarks touching upon the radiophone. Berze- 
lius, in 1817, discovered selenium, while Knox, in 1837, found 
that it was an electrical conductor. May discovered that its 
conductivity is much influenced by light. In their experiments 
physicists used the galvanometer, while Bell used the telephone. 
Bell and Tainter subsequently constructed the photophone, its 
receiver consisting of metal discs insulated from each other and 
covered with selenium. A ray of light reflected from a mirror 
diaphragm which is spoken against, after passing through suit- 
able concentrating lenses is reflected to a distant parabolic con- 
cave mirror and thence focussed upon a selenium cell, which 
has a telephone receiver and battery in its circuit. Sound was 
in this manner transmitted over a beam of light. Later experi- 
ments showed that sound can be transmitted more efficiently 
by non-luminous heat rays. Mercadier then constructed the 
radiophone. In this instrument soot or lamp-black is made 
use of, forming a bridge between the two electrodes which are 
in circuit with battery and telephone. In some experiments 
Graham Bell used a bottle or test tube, covered or filled with 
soot. Throwing the focussed light on these would produce a 
sound if the rays be of intermittent nature. 

It is a fact then, that heat rays will affect the conductivity of 
such radiophonic apparatus. Whether their application to the 
above end could be accomplished, seems at this moment diffi- 
cult to answer. If its sensitiveness can be brought up to that 
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of the thermopile, and if no serious mechanical difficulties be 
met in maintaining the soot in the proper place, then it would 
become a simple matter to apply the radiophone also for the 
purpose stated. 

My conception of applying these means dates back to July 7, 
1898. I will not commit myself in stating that such methods 
as outlined above are absolutely feasible under all conditions; 
nevertheless, they appear worthy of a careful perusal and study. 
Certainly a large number of factors must be dealt with in the 
attempt of solving this problem so fascinating and interesting, 
such as for instance the effects of warm winds, the Gulf stream 
and others. 

Seeing all the possibilities, I most heartily advance these 
rather incomplete ideas and hope that the press here as well 
as abroad will contribute its share in discussing the subject. 
I also express the hope that all those interested will not with- 
hold their ideas and further, that influential parties will lend 
their aid to bring about a realization of this problem. 


A Capillary Electrometer for Electrical Measure- 
ments.’ 
BY CHARLES FREDERICK BURGESS. 


Mans of the measurements made in practical engineering 
work require the use of a sensitive electrical instrument, 
and owing to the demand for such an instrument the galvano- 
meter has reached a high degree of perfection in some of the 
latest and improved forms. There is still much to be desired, 
however, in the way of portability, rapidity of reading, sim- 
plicity, cost and freedom from the effects of external influences 
such as mechanical vibration and varying magnetic field. 

It is my purpose to call attention to the applicability of the 
capillary electrometer for practical electrical measurements, as a 
means of overcoming some of these defects. Although the prin- 
ciple upon which this instrument works was discovered about 
twenty years ago, its use has hardly extended beyond a very 
limited application in scientific research, and from some of the 
excellent properties which it holds as a measuring instrument 
this seems to be a surprising fact. 

This principle is the change of surface tension of two liquids 


FIG. 1—BURGESS CAPILLARY ELECTROMETER. 


which are in contact (preferably mercury and dilute sulphuric 
acid) in a capillary tube, and the meniscus which is formed at 
the separate surface moves, upon the application of a potential 
difference to the two liquids in question. It is the movement of 
this meniscus which corresponds to the movement of the galvan- 
ometer needle in using it as a measuring instrument. 

The only reason for the comparatively limited use to which 
the capillary electrometer has been put appear to be that it has 
not been made into a portable form, as glass and two liquids 


tRead before the 15th General Meeting of the American Institute of 
Electrical Engineers, Omaha, June 27th ,1898. Abstract. 
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enter into its construction, and that great care is necessary to 
keep it in good condition. The form of instrument herein 
described was designed with the view of overcoming these objec- 
tions. Fig. 1 illustrates the construction, T being a rather thick 
glass tube having a platinum wire sealed in the lower end. A 
layer of mercury covers the platinum wire, and the tube is 
nearly filled with the electrolyte £, which consists preferably of 
a dilute solution of sulphuric acid. A capillary tube c, made by 
drawing out a piece of thermometer tubing, rests against the 
side of the glass and is held firmly in place by a tightly fitting 
rubber stopper inserted in the top of the large glass tube, en- 
closing an air space A above the electrolyte. <A piece of flexible 
rubber tubing is fitted on the upper end of the capillary and 
E 
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FIG. 2.—MEASUREMENT OF INSULATION RESISTANCE WITH 
BURGESS CAPILLARY ELECTROMETER. 


wrapped tightly to prevent leakage. This tube, being filled with 
pure mercury, is closed by a piece of glass into which platinum 
wire is sealed and again wrapped tightly with copper wire. On 
compressing the pinch-cock P, mercury is forced through the 
capillary and upon slightly releasing the pressure the mercury 
is drawn back, being followed by the electrolyte. The instru- 
‘ment is then ready for use. A microscope M containing a mi- 
crometer eye-piece is held on an adjustable support and is used 
for noting the movement of the meniscus. The glass tube is 
held firmly by a brass collar attached to an ebonite upright. 
Two binding posts, s s, form the terminals of the instrument, K 
being the key which short-circuits it when not in use and con- 
nects the electrometer with the binding posts when depressed. 
The connecting wires are placed in grooves between the two 
parts of the base. 

This instrument is one which may be tipped in any posi- 
tion without injury; it is as portable as any instrument made 
partly of glass can be, and it may readily be taken apart for the 
purpose of cleaning or renewing its parts. It will respond to a 
difference of potential of one one-thousandth of a volt, though 
with proper attention to its construction and by use of a suitable 
microscope its sensibility may be increased ten-fold or even 
greater. Ifa pressure over a volt is applied to the terminals an 
electrolytic action will occur, with the liberation of a bubble of 
gas or the formation of a cloudy precipitate at the meniscus, de- 
pending upon the polarity. This will destroy the sensibility, 
but the defect can be easily remedied by compressing the rub- 
ber tube until a drop of mercury flows through, and on releas- 
ing the pressure the instrument is again ready for use. The ad- 
justment of the meniscus on the micrometer scale may be made 
either by moving the microscope or by means of the pinch-cock. 

The direction of movement of the meniscus depends upon the 
polarity, and the extent is approximately proportional, through 
a limited range, to the potential. This is not absolutely so, for 
it would entail the use of a capillary of absolutely uniform bore, 
which would be difficult to attain. For this reason it is almost 
essential to use it as a zero instrument. 

The meniscus moves, not by reason of a passage of current 
through the instrument, but by the application of a potential 
difference which gives it a certain electrostatic charge. In 
other words, it may be said to be a condenser which automat- 
ically registers the amount of charge which it holds. An addi- 
tion of resistance in circuit will in no wise decrease its degree 
of sensitiveness, though it will make the movement of the menis- 
cus somewhat slower. With the instrument described, an ap- 
plication of a pressure of .005 volt produced a deflection of eight 
divisions on the scale, whether this pressure was applied direct 
or through a resistance of 100,000 ohms. 

On pressing the electrometer key the meniscus will move very 
rapidly if a potential difference exists at terminals, and again on 
closing the short-circuit key it will quickly return to its zero 
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point without vibration. It may be subjected to almost any 
amount of mechanical vibration without moving the position or 
the meniscus on the scale. 

The principal characteristics may be summed up as follows: 
The instrument is of very simple construction and can be made 
by any one fairly expert in glass manipulation. It is very light 
and compact, and requires little space for its operation. The 
instrument described weighs two pounds and occupies a space of 
7” x5”"x6". In the way of portability little more can be de- 
sired. It may be quickly set up for use, requiring no leveling. 
and the adjustment may be rapidly made. No serious damage 
such as a burn-out can occur by the accidental application of 
even a very high pressure. The breakage of any of its parts can 
be repaired with little trouble and at slight expense. One of 
these instruments has been in use for nearly a year, and the only 
repairs necessary on it was in once refilling the rubber tube 
with mercury. The entire absence of the effect of mechan- 
ical vibration and varying magnetic field will especially recom- 
mend this instrument. On the other hand, it can hardly be 
made with the degree of sensitiveness which may be given the 
galvanometer, and it has to be used as a zero instrument. 

Measurement of Insulation Resistance—On account of the 
electrometer being a zero instrument, the direct deflection 
method cannot be used, and a compensation method is employed 
the method of operating being as follows. Fig. 2 shows ar- 
rangement of connections for the test. 

A known resistance R (preferably 1,000,000 ohms) is placed in 
series with the generator and the insulation to be measured. 
The electronometer c is employed in measuring the fall of po- 
tential across R by the compensation method of introducing a 
pressure in series with the electrometer, which shall just neu- 
tralize the pressure across R. When this has been effected the 
depression of the electronometer key will produce no movement 
of the meniscus. It is therefore necessary to have an electro- 
motive force which may be varied at will. A resistance box of 
this nature was described by the author. 

The data necessary to derive the value of insulation resistance 
then is the value of the compensating e. m. f., which may be 
obtained directly from the reading of the box B when a balance 
has been effected. Any ordinary form of primary or secondary 
cell may be used for pressure E^. The expression for insulation 
resistance is 


Res; E X 1,000,000,000 
esistance = — EX B — 1,000,000. 


The constant is 1,000,000,000 E/E, and the ratio E/E’ may be 
derived by means of a voltmeter, or if such instrument is not 
available, by balancing the smaller pressure in circuit with the 
electrometer and terminal A B against the larger pressure con- 
nected to c E, the volume being 1,000 ~ box reading. 

The author also described a method for employing dynamo 
pressure in testing. 

Values for insulation resistance may be obtained with con- 
siderable accuracy and speed, and values as high as 20,000 meg- 
ohms have been measured. The limit may be made very much 
greater by increasing the sensitiveness of the electrometer or by 
increasing the value of R. 

A portable testing set which I have been using for some time 
consists of the following parts: Chloride of silver testing bat- 
tery of about 50 volts, capillary electrometer with microscope 
and short-circuit key, graphite resistance of one megohm, 
thousand-ohm subdivided resistance box, a 1.5-volt dry cell. 
The weight of set, exclusive of 50-volt battery is six lbs., the 
chloride of silver cells weighing 10.5 Ibs. The range is from 
o to 5,000 megohms. 

The electrometer with subdivided resistance box may be used 
for the measurement of direct pressures up to 150 volts with an 
accuracy of one-tenth of I per cent., provided the resistance is 
accurate. The standard of comparison is the standard cell of 
known e. m. f. 

Values of current may be obtained by the use of standard 
resistances of large current carrying capacity, the drop through 
such standard being measured by connecting it in electrometer 
circuit. The calibration of direct current ammeters and volt- 
meters may be conveniently and rapidly carried out with the 
above arrangement. 

This form of electrometer is especially suited for use in the 
dynamo room or in the neighborhood of moving machinery, on 
account for the small amount of space necessary for its operation, 
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the rapidity with which measurements may be taken and the 
entire freedom from external influences. It has been used to a 
considerable extent in the laboratories of the University of Wis- 
consin in obtaining current and pressure curves on alternating 
current machinery, and has proved satisfactory where other 
forms of measuring instruments had failed. The method of 
using this instrument for tracing alternating current curves is in 
substituting it for the galvanometer or the telephone receiver in 
the method proposed by Mershon. It is superior to the telephone 
receiver. The degree of accuracy is considerably greater as is 
also the rapidity with which curves can be taken. For use in 
this work a microscope is unnecessary, and when the move- 
ment of the meniscus is too rapid and of a fluctuating nature due 
to unsteadiness of the compensating pressure or other causes, a 
condenser may be used as a damper. A resistance placed in 
series with the electrometer will also serve to increase the period 
of movement of the meniscus. 

The above are some of the measurements in which the use of 
the electrometer has been tested, and the many advantages 
which have been found for it leads me to believe that it might 
be advantageously used in many other measurements in prac- 
tical engineering work, especially in those where a great degree 
of sensitiveness is not required. In any of the modified forms 
of Wheatstone bridge methods for the measurement of resistance, 
induction and capacity it should prove a serviceable instrument. 
For use on shipboard it would be the ideal instrument as far as 
the rolling and the jars due to moving machinery are con- 
cerned. 

Another property of this instrument, and one which might be 
utilized to advantage, is the great rapidity with which the menis- 
cus may move under a variation of pressure. It has been shown 
that alternating curves of a frequency of 120 per second may be 
obtained by a photographic record of the excursions of the 
meniscus, as well as the currents of much greater frequency 
which the telephone line transmits. 
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New Transformer Plant at Buffalo for Niagara 


Power. 
BY ORRIN E. DUNLAP. 


T: first group of transformers built by the Westinghouse 

Electric and Manufacturing Company for the Ohio street 
transformer station of the Cataract Power and Conduit Com- 
pany has been installed. They are four in number, three of 
them to be used for regular service, and the fourth to be kept as 
a reserve in case of accident to one of the other three. Each 
of these transformers is of 850 kilowatts capacity. They are 
water-cooled and nine feet and one inch high, while their diam- 
eter is a little over five feet. The weight of one of the trans- 
formers is nearly 20,000 pounds. The aggregate capacity of the 
three transformers is 2,550 kilowatts, the largest output, it is 
said, yet obtained from a single group of transformers. The 
illustrations show the outer casing of the transformers, which 
contain the oil, being of heavy boiler iron. They are mounted 
on base plates of cast iron. A cast iron cover on the top is 
provided with manholes to facilitate the examination of the 
terminals. On the primaries the star connection is used, and 
on the secondaries the delta connection. 

The winding of the transformers is made of deep, thin coils, 
magnetic leakage being reduced by the primary and secondary 
being interleaved. Heavy end frames hold the short iron to- 
gether. Outside the iron the various coils are spread apart, 
thus increasing the cooling surface exposed to the oil without 
loss of space. Spacing strips placed at intervals when the iron 
was set in position about the coils serve to increase the surface 
of iron exposed to the oil. When the transformers were made 
each coil was insulated and treated separately, after which they 
were placed in position with sheets of solid insulating material 
between them. Running down about half the depth of the 
case of each transformer are three coils of iron pipe, and 
through this pipe the water for cooling is circulated. Each of 
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the coils, which are connected in multiple, is fitted with a valve 
in order that the flow through the respective coils may be ad- 
justed as desired. After this adjustment is properly made, the 
transformer will continue to do its work with but little turther 
attention. 

The building in which the installation has been placed is of 
brick, the dimensions of the transformer room being 90 by 18 
feet. It is the intention, as the demand for power increases, to 
install three such outfits as that mentioned, and when this is 
done the total capacity of the station will be about 10,000 horse 
power. Considering the space occupied, it will be seen that 
the installation will be in very compact form. Were the power 
output of the complete installation devoted to lighting, it would 
supply about 120,000 lights. In the general view of the interior 
of the station, it will be observed that the large transformers 
have been placed on one side of the narrow room, while the 
other side is occupied by the low series transformers and low 
tension switchboard; and in front of this switchboard will be 
seen the regulators. The high tension switchboard is to be 
seen projecting over the top of the large transformers. In time 
the high tension switchboards will occupy the end of the room 
where the temporary installation is at present located. The 
voltage at which the Niagara power is transmitted to the station 
at Ohio street is 11,000, and it is distributed to the plants using 
it at a voltage of 2,200, the locality surrounding the station 
in which there is likely to be a large and growing demand for 
power. At present current is furnished to the Union Dry Dock 
Company, the Great Northern Elevator and the Electric Grain 
Elevator. Many other elevators surround the station, and no 
doubt some of them will soon become converts to the use of 
the ever constant power supply from Niagara. 

The low series transformers are six in number, each of 75 
kilowatts capacity. They are located in the rear of the low 
tension switchboard. These transformers are intended to regu- 
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LOW TENSION BOARD, CATARACT POWER & CONDUIT CO., 
OHIO STREET STATION, BUFFALO. 


late the secondary voltage and have the same principle as the 
large transformers, while of different type and practically self- 
cooled. 

Standing in front of the low tension switchboard are three 
regulators, on the exterior of which are two dials. On top of 
each of the regulators will be seen a handle, the movement of 
which in one direction operates the dial in one phase and move- 
ment in the other direction operates it in the other phase, thus 
alternately changing the voltage in the two phases. The wheel 
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to the left of the regulator operates the switch for reversing the 
primaries of the series transformers, the lighting of a lamp seen 
on the regulator indicating when the contact arms are in proper 
position. 

The low tension switchboard is equipped with a new type 
alternating current breaker and the ordinary type of switch. 
The board is of white marble and has three panels, each control- 


GENERAL VIEW OF OHIO STREET TRANSFORMER STATION, 
FOR NIAGARA POWER. 


ling one three-phase feeder. The board has circuit breakers, 
switches, A. C. ammeters, A. C. voltmeters, and integrating 
voltmeters. The wire used in connection with the board is 
0000. 

The high tension switchboard is quite narrow and high. It 
is provided with three circuit breakers, each having a break 
of 48 to 50 inches. They have long wooden arms, the contact 
being made on the terminal, the lead being carried up in the 
arm. The contact is made with a copper terminal and a carbon 
terminal, the two forming one terminal. The break comes first 
on the copper and then on the carbon. As all the burning is 
on the carbon, the contact surface is not damaged. The differ- 
ent high tension currents can be thrown into the converters 
by a plug system at the bottom of the board. The wire of the 
board is No. ooo. 

The transformers and other apparatus of the station were 
installed under the personal direction and supervision of Mr. 
W. K. Dunlap, who is the efficient local engineer of the West- 
inghouse Electric and Manufacturing Company. In this con- 
nection it may be stated that the Cataract Power and Conduit 
Company are preparing to erect a new terminal station a short 
distance north of the Bullymore malt house on Niagara street, 
in which vicinity there is a demand for Niagara power. 


A New German Electric Sewing Machine. 


[5 electric sewing machines constructed up to the present time, 

the motion has been accomplished by means of a small belt 
running over the pulley of the motor and the wheel of the sewing 
machine. In the new machine illustrated herewith, the electric 
motor is mounted directly on the axle. It will be seen from 
the figure that the shaft which gives the reciprocating movement 
to the shuttle and needle carries the armature of the motor. 
To the frame of the machine are fastened the brushes which 
lead the current to the commutator. The machine can be in- 
serted in place of an incandescent lamp, as it only consumes .7 
of an ampere at 110 volts and makes 1,000 revolutions per 
minute. The field magnets are made of soft wrought iron, 
giving an intense magnetic field. The armature contains a 
number of windings grouped in twelve sections. The small 
motor is shunt wound, and on the base of the sewing machine 
is fastened a small rheostat which is inserted in the main circuit 
and can be varied so as to give the machine a speed of from 
180 to 1,800 revolutions per minute. The machine stands with 
four feet on a wooden table. The electric motor which is 
attached to the machine itself, has its field magnet fitted into 
an opening in the base. The two back legs of the machine are 
provided with hinges which allow the throwing open of the 
machine for inspection, oiling and regulation. At the right of 
the machine the inventor has affixed a wheel which can be 
turned by hand and will transmit motion to the various parts 
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by means of a gear wheel. At the top of the machine a small 


spooling device is attached, which can be set in motion either 
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by hand or by motor. We are indebted to the “Electrotech- 
nisches Echo” for the above details and illustration. 
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French Tests of Electric Cabs for City Service. 


A MOST interesting and valuable test of electric cabs for city 
service was carried out in Paris for a period of eleven 
days beginning with the first of June last under the supervision 
of a commission presided over by M. Forestier, inspector gen- 
eral of bridges and roads of the French Government, so that the 
test may be considered as absolutely authentic. In this test 
there were entered eleven carriages, all provided with the 


FIG. 1.—KRIEGER INTERCHANGEABLE CARRIAGE. 


Michelin pneumatic tires with the exception of two cabs, the 
rear wheels of which had solid rubber tires. A very complete 
description of these tests is given by M. Hospitalier in “L’In- 
dustrie Electrique.” All carriages were provided with the Ful- 
men storage battery. 

This storage battery, designed for automobile vehicles, as 
Mr. Hospitalier points out, ought to have two essential quali- 
ties. One is high specific power (watts per pound total weight) 
and second a high specific energy (watt hours per pound of total 
weight). The following are some of the figures given by Mr. 
Hospitalier of tests made by him on the Fulmen accumulator, 
type “B” 15. The battery contains 13 plates, six positive and 
seven negative. The plates are rectangular, 18.5 cm. high, 9.5 
cm. wide, and 4 mm. thick, consisting of a grid with 24 sockets, 
in which the active material is placed. The total weight of the 
complete element and liquid is about 7.5 kg. The data of the 
element as referred to the total weight are as follows: 
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Specific current in amperes, per kg........ccceececees sda A 
Specific useful power in watts, per kg............ Setsesa- 52 
Specific capacity in ampere hours, per kg............ssee00- 14.6 
Specific useful energy in watt hours, per kg...... EE 26. 
Specific weight in kg. per kilowatt ............. Save ares eate LOO. 
Specific weight in kilogram, per kilowatt hour............ 37.5 
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FIG. 2.—KRIEGER CONTROLLER COMBINATIONS. 


Operating at 5 watts per kilogram, the Fulmen accumulator 
thus has a capacity of 25 watt hours per kilogram. 

Four Krieger cabs were tested and differed only in the in- 
terchangeable character of the superstructure as illustrated in 
Fig. 1, the cabs being so arranged that they can be readily 
changed from victorias to closed cabs according to the state of 
the weather. Each cab contains 22 Fulmen storage cells of 17 
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FIGS. 3 and 4.—ELEVATION AND PLAN, 
AXLE MOTOR. 


JEANTAUD FRONT 


plates, each weighing 10.4 kg. per cell. The controller is ar- 
ranged for eight combinations illustrated in Fig. 2. At certain 
speed the positions 1 and 3 produce a braking effect to limit 
the speed of the cab. Braking in the position o o is more ener- 
getic and acts at low speed. The foot brake produces a com- 
plete stop. There are neither shoe brakes nor brakes of any 
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other kind. The stop on the heavy grades is accomplished by 
an expedient which consists in working the controller in a sort 
of tremolo movement between the positions eo and 1. This 
arrangement, however, will be abandoned by M. Krieger in 
his new cabs for a band brake. 
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FIG. 5.—JEANTAUD COMBINA- 
TIONS FOR FRONT AXLE 
MOTOR. 


FIG. 6.—JEANTAUD CONTROL. 
LER COMBINATIONS. 


The cabs of the Compagnie Générale des Transports Auto- 
mobiles were built after designs of M. Jenatzy who adapted 
the cabs of the company to a suitable running gear. The single 
motor employed actuates an intermediate shaft on which is 
mounted the differential gear and the ribbon brake, acting in 
both directions. For heavy grades a mechanical speed changer 
operated by a lever allows the speed to be reduced in the ratio 
of 100 to 67. 

M. Jeantaud had entered in competition a cab the running 
gear of which is illustrated in the engravings Figs. 3 and 4. 
The single motor employed is placed under the seat of the 
driver, driving a differential gear the axis of which is in the 
prolongation of the wheels when the latter are in the position 
of moving straight ahead. To transmit the power when the 


FIG. 7.-DORE FRONT AXLE MOTOR AND GEAR. 


wheels are not in the straight ahead position, a conical trans- 
mission gear is employed. Figs. 5 and 6 show the motor con- 
troller combinations for Jeantaud carriages. 

In the test which took place the eleven carriages were re- 
quired to make a daily run of 60 kilometers each, and from the 
table of tests it would seem that the actual consumption at the 
battery terminals is about 80 watt hours per ton kilometer at 
discharge, and 110 watt hours per ton kilometer when charging. 
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M. Hospitalier remarks with satisfaction that these figures are 
lower than those which were obtained only a year ago in the 
tests of Messrs. Morris and Salom, so that progress is manifest. 
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FIG. 8.—CONTROLLER COMBINATIONS, CIE FRANCAISE. 


_ The test also included a determination of the cost of opera- 
tion of the various types of cabs, horse, petroleum and electric. ’ 
These were as follows: : 


Horse, per day ....... os besa sa aie Shearer ees . 19.37 francs. 
Petroleum, per day .............. Laat eee teens ae .. 28.37 * 
Electric; per day <.icisisaeess o00es senate Somes .. 19.85 “ 
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FIG. 9.—DETAILS, PATIN CARRIAGE. 


It would thus seem that under actual conditions the cost per 
day of an electric cab would be about 50 centimes (10 cents) 
greater than that of a horse cab. Now since this sum of 50 
centimes represents very closely the profit of the large com- 
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FIG. 10.—ELEVATION AND END VIEW, PATIN CARRIAGE. 


panies, this profit would be found to be reduced to nothing. 
These pessimistic conclusions ought not, however, to be ac- 
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cepted without reserve, for since the expense of the horse cabs 
can hardly be reduced any more, such is anything but the case 
with electric cabs. The first experiments with the latter date 
back no further than three years in France, and the first appli- 
cations in America and in England date back scarcely more 
than a year. M. Hospitalier hardly believes that perfection 
will be reached even at next year’s competition. This year’s 
test has proved that the electric cab is possible and that it is 


FIG. 11.—TRANSVERSE SECTION PATIN CARRIAGE. 


the only possible one. Before two years have passed he be- 
lieves that tne electric cab will be an economic success. 

At the international exposition of automobile vehicles or- 
ganized by the Automobile Club of France, concluded on July 
3, a large variety of vehicles were exhibited. The engraving 
Fig. 7 shows the arrangement of the gear of the Doré elec- 
tric cab. A series motor was employed with a vertical axis 
placed directly on the driving shaft and acting directly on the 
latter. The armature of this motor has three windings con- 
nected in series. The controller is here replaced by three hand- 
wheels, the first of which breaks the current and introduces 
varied resistances into the circuit. The second throws out of 
circuit one or two of the three windings of the armature; the 
third reverses the current in the armature for backing. 

Mr. O. Patin exhibited four carriages, one of which is illus- 
trated in the engravings, Fig. 10. The motor rests di- 
rectly on the rear axle which is depressed at the centre b be- 
tween the suspension springs so as to present a lower level to 
that of the ends b, through which pass the shaft of the motor c. 
At the centre of the carriage the shaft b has an oval section so 
as to allow the passage of the driving gear d. The motor a is 
held .y the bolts m solid with the axle. The motor shaft re- 
ceives its movement from the differential gear which passes 
through the ends of the shaft. Figs. 9 and 11 show details and 
a transverse section of the carriage respectively. Fig. 8 shows 


FIG. 12..—PARCEL EXPRESS WAGON. 


the motor controller combinations for a carriage built by the 
Cie Francaise. Fig. 12 illustrates one of the electric delivery 
wagons of which two were exhibited. 


DALLAS, TEX. Mr. W. H. McGrath, vice-president and 
general manager of the Dallas Electric Co., is pushing a scheme 
for a network of electric roads radiating fifty miles around that 
city. Ex-Mayor F. P. Holland is also interested, and northern 
capital is being enlisted to carry out the scheme. 


ELECTRICAL ENGINEER. 


[Vol. XXVI. No. 535. 


General Electric Narrow Gauge Railway Motors. 


T HE operation of a narrow gauge road demands a railway 

motor occupying a more restricted space than the motor 
built for standard gauge roads, while giving the same power. 
The General Electric Company has manufactured narrow gauge 
motors for some time past, and many are in actual service giv- 
ing the same high degree of satisfaction as the other types of 
the G. E. standard gauge motors. One type of narrow gauge 
motor now built is the G. E. 58 which resembles in outer ap- 
pearance the standard gauge motor and has an output of 37 h. p. 
based on the standard General Electric rating, i. e., a maximum 
rise of 75° centigrade in the temperature of the windings afte: 
a run of one hour at rated load, the temperature of the sur- 
rounding air not exceeding 25° C. This motor is built for 
comparatively heavy service in which the G. E. 52 motor would 
be too light and is especially desirable in cases of combined 
city and interurban service with moderately high speeds and 
heavy traffic. While designed for a minimum gauge of one 
meter (3914 inches) the G. E. 58 may be used with wider gauge 
roads, 

Magnet Frame.—The magnet frame is made of soft steel of 
high magnetic permeability, cast in two bowl-shaped halves. 
The frame is divided in a horizontal plane, and the two parts 
when bolted together completely enclose and protect the arma- 


GENERAL ELECTRIC NARROW GAUGE ELECTRIC RAILWAY 
MOTOR, CLOSED. 


ture, commutator, brush holders and field coils. Extension 
pieces are cast on the top at each end, and extend over and 
partly enclose the car axle. To the under side of these exten- 
sion pieces are bolted the axle bearing caps bored out to sup- 
port and enclose the axie linings. The armature supports are 
made by bolting the bearing caps to the under side of the top 
frame at each end and boring them to receive the linings. The 
bottom frame is secured to the top frame by bolts so hinged 
that when the rear bolts are removed the lower frame will 
swing down, exposing the armature and field coils for inspec- 
tion and cleaning. In this position the bottom of field coils 
may be easily taken out, while by removing the armature caps 
and the bottom half of the gear case, the armature and top field 
coils may be easily removed. 

A large opening is provided in the top frame just over the 
commutator, through which the commutator, brush holders and 
brushes can be inspected and worn out brushes replaced. 
Through the same opening it is possible to remove the brush 
holder yoke and brush holder bodies. A malleable iron cover 
is securely held in place over this opening by an adjustable 
cam-locking device and is easily and quickly removed. A hand 
hole fitted with a gasket and cover plate is provided in the 
bottom frame directly under the commutator, permitting easy 
access to the bottom of the motor for inspection and removal of 
foreign substances. 

Bearings.—Appreciating that the renewal of linings is fre- 
quently the principal item of maintenance cost of a motor, par- 
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ticularly when designed within the limitations of narrow gauge, 
much attention has been given to the design of the linings and 
the bearings. The armature bearing linings are made of ma- 
chined cast iron with 3-16-inch Babbitt metal swaged hard and 
bored to the proper size to fit the shaft. The bearing of the 
commutator end is 25-8-in. x 6 §-16-in., and on the pinion end 
3 in. x 77-8 in. The supports for the linings are constructed 
on the outboard plan, which renders the bearings easily ac- 
cessibie and prevents oil or grease from working into the motor 
frame. The support for the upper half of the armature shaft 
lining is cast as a part of the upper half of the frame and is 
provided with a large cored recess between the inner end of 
the lining and motor frame. This space is utilized for a thrust 
collar so designed that its outer edge acts as an oil guard and 
turns in the recess between the motor frame and the bearings. 
The support for the lower half of the lining is a cap bolted to 
the upper frame in such a way as not to enclose the lower half 
of the oil guard, thus allowing free egress for the lubricant after 
it has passed through the bearing. The axle bearing linings 
are similar to the armature bearing linings and are 8 inches in 
length and of the required diameter to fit the car axle. The 
upper supports for these linings ire cast with the upper frame; 
the lower supports are caps bolted to the upper support. All 
bearings on the motor are provided with grease boxes and oil 
cellars of sufficient capacity for thorough lubrication. The 
grease boxes are cast with the upper frame and are covered with 
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flanged lids held down by springs to exclude the dust and dirt. 
Oil celiars of ample capacity are provided in the bearing caps. 
The oil is fed by felt wicks or wipers, which come in contact 
with the shaft through holes cut in the linings. 

Field Coils.—The motor has four field coils; two in each 
frame, placed at an agle of 45° from the split and held in place 
by pressed steel flanges, or spool holders, clamped by projec- 
tions on the laminated pole pieces. The pole pieces are held in 
place by through bolts with nuts on the outside of the frame, 
the coils being placed in position when the pole pieces are bolted 
to the frame. The field coils are wound with round wire in- 
sulated with asbestos, and are substantially insulated over all 
with wrappings of varnished cloth and tape. .ne insulation be- 
tween field coils and motor frame is tested by 5,000 volts alter- 
nating—sufficient to thoroughly prove the quality of the insula- 
tion. The field coil leads are brought out through the frame 
in a convenient manner for connecting to the car wiring, and 
it is not necessary to disconnect any leads inside of the motor 
frame when dropping the lower half for cleaning. 

Armature.—The armature is of the welf known iron clad type 
and is 144 inches in diameter with a spread of 61⁄4 inches. The 
core is built up of well annealed laminations and is assembled 
directly on the shaft. There are 33 slots and each slot contains 
three coils, collected together and insulated so as to form one 
triple coil. Hence there are 33 triple coils connected with 99 
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commutator bars. A small number of coils is of especial advan- 
tage when an armature has to be repaired, and the method of 
forming the coils into groups of three admits of substantial in- 
sulation of high quality. The insulation of the coils consists of 
specially prepared tape and cloth, which has high insulating 
qualities and is impervious to moisture. When the coils are in 
place on the armature core they will withstand without injury 
a high potential test of 2,500 volts between the windings and the 
core. The terminals of each coil are brought directly into the 
commutator segments and soldered so as to properly connect 
the armature coils, and at the same time form the connections 
between the armature windings and the commutator. The end 
windings are effectually protected from mechanical injury and 
carbon dust by the metal core heads and by a canvas dressing. 
The coils are held in place in the slot and on the ends by tinned 
steel wire bands, held together by clips and securely soldered. 

Commutator and Brush Holders.—The commutator is 10 
inches in diameter. Its segments are 4% inches long with a 
wearing depth of 1 inch and are insulated from the shell by 
cone clamping insulations of the best quality of pressed mica. 
The segments are of the highest grade drawn copper of uniform 
hardness, and are slotted at the back for the armature leads. 
The mica between the segments is of a somewhat softer quality 
than that used in the clamping insulations, to insure an even 
wear with the copper segments. The completed commutator is 
tested by 5,000 volts between segments and shell and 500 volts 
between adjacent segments. Particular attention has been given 
to the matter of commutation, and under normal conditions the 
commutator will run with practically no sparking. 

The brush holders of cast brass are constructed to receive 
two carbon brushes per holder. The brushes are 1% in. x 2% 
in. x Y% in. They slide in finished ways and are held in place 
against the commutator by independent pressure figures, which 
give a uniform pressure to the brushes throughout their entire 
working range. The brush holders are clamped to a hard 
wood yoke, carefully treated with a moisture proof insulating 
compound. The brush holder yoke is bolted to the top magnet 
frame, and is so arranged that it may be removed through the 
opening in the frame over the commutator. All the leads from 
the motor to the car body are brought out through the rubber 
bushed holes in the magnet frame at the front of the motor, 
thus facilitating wiring of the car. 

Suspension.—G. E. 58 motors are adapted to nose, yoke or 
side bar suspension. The yoke suspension is especially recom- 
mended, as the weight of the motor is carried on springs placed 
upon the side of the truck frame. Lugs are cast on the upper 
magnet frame, to which the suspension bar is bolted; the lower 
half may, therefore, be swung down into the pit without disturb- 
ing the upper half, which remains suspended from the axle and 
yoke. When the motor is mounted on 33-inch wheels, the clear- 
ance between the bottom of the motor frame and the top of the 
rails is 414 inches; the clearance between the bottom of the gear 
case and the top of the track is 4% inches. The motor withour 
gear or gear case weighs 1,865 pounds and complete, with both 
gear and gear case, weighs 2,150 pounds. 


Electric Railroading in Eastern Massachusetts. 


Few people have an idea of the magnitude and rapid growth 
of electric railway traffic in Eastern Massachusetts and Rhode 
Island. A few facts from Derrah’s Street Railway Guide, just 
issued, will surprise even those who are accustomed to take 
long rides in the electric cars. The number of miles operated 
by the street railways of Massachusetts and Rhode Island, in- 
cluded in Derrah’s Guide, is 1,368.25, out of a total of 1,738.50 
in both States. The number of passengers carried last year by 
the street railways included in the Guide was 312,000,000. These 
facts indicate the need of a work of this kind, and in addition to 
the complete tables showing routes, rates of fare, distances, etc., 
the edition this year contains more than 160 pages of reading 
matter descriptive of all the principal points of interest along 
lines of the street railways. This matter will be found of great 
value to those who make excursions on the trolley trips in 
summer. The volume is of a convenient size for the pocket, 
and is handsomely illustrated with some 90 half-tone views of 
places of interest. The author of the Guide has been connected 
with the West End Street Railway Company for the past nine 
years, and has made a special study of the street railways 
throughout New England. The Guide has the indorsement of 
the Massachusetts Street Railways of the State. It is published 
by Robert H. Derrah, 115 Devonshire Street, Boston. The 
price is 15 cents. 
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Municipal Telephony in England. 


A? our readers are probably aware, a good deal of evidence 
has been taken recently in England before a select com- 
mittee of the House of Commons on the subject of “municipal- 
izing” the telephones. It cannot be said that the evidence has 
revealed anything very new, although a great many witnesses 
have been called. The fight is a rather curious one in itself, be- 
ing triangular, and not likely to occur in this country, at least 
not at present, although there is no telling to what lengths mu- 
nicipal socialism may not carry some of our citizens, such as 
those who denounce Tammany hotly and next moment propose 
to create a huge municipal railway system for Tammany’s special 
delectation. 

It will be remembered that in England the post office has a 
telephone monopoly and does some telephone business, but that 
the National Telephone Co., under a license now running to 
1911, does practically the telephone exchange work of the coun- 
try, even when competing against the Government. For ex- 
ample, in Liverpool, the post office has 14 subscribers, while 
the National Company has something like 10,000. Now, how- 
ever, a movement has sprung up with the object of enabling the 
municipalities to own and operate telephone exchanges, and over 
this proposition the contest wages. Some of the municipalities 
want it, some oppose it; and the General Post Office does not 
favor it at all, if we follow the testimony. Mr. W. H. Preece, the 
well-known chief engineer of the Government Telegraphs, i in his 
evidence, just reported, puts the official opinion in this shape: 
“The demand for the municipalisation of the telephones was 
founded on three assumptions, each of which he submitted, was 
erroneous, namely, that the post office was unable to give an ef- 
ficient telephone service; that the National Company was unable 
to do so, and that the municipalities could give one both effi- 
ciently and economically.” At the same time, Mr. Preece 
avowed his belief that the Government could compete with the 
National Company if the terms of competition were equalized; 

“whereas the National Company not only had energetic can- 
vassers but were allowed to employ all the usual commercial 
means to extend their business.” 

Two points become very obvious in this investigation. The 
first is that some of the municipalities seek to intrude into a field 
already well covered, and one in which it would certainly be pro- 
ferable to let the Government manage if the National Company 
is to be crowded out, a consummation devoutly to be dreaded. 
The other point is that the municipal plants would be purely lo- 
cal, and that the business of inter-connections would be confus- 
ing to the best clearing house system ever devisea. You might 
just as well try to operate the telegraph on a local basis, without 
trunk lines. The proposition is so absurd it needs only to be 
stated to reveal all its crudity and wildness. In this country, 
among the greatest difficulties that the numerous independent 
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telephone companies have to contend with is the absence of 
trunk lines for inter-communication, so that we see a steady 
movement constantly in progress to supply the deficiency on 
some kind of combination plan which in the long run must mean 
the formation of territorial operating companies such as those of 
the Bell system, in turn supplemented by long distance lines 
open to them all, on a pro rata plan of earning. 


The Search-light and Electricity in the Navy. 


[T is certain that one of the results of the present war with 

Spain will be the greater use of electricity on board men-of- 
war, and particularly on our own. The searchlight has assuredly 
proved its value. It made Cervera come out in the daytime, 
for, according to the confession of the Spanish officers them- 
selves, it was no use trying to dodge the beams of light that 
made the exit each night brighter than it was by day. There 
was no dodging that insistent beam. We note that a distin- 
guished English critic, Lieut. G. Armstrong, R. N., thinks that 
Admiral Cervera had a fine chance to torpedo, as “the Ameri- 
cans appear to have had no picket boats watching the harbor, 
and their ships were without nets.” The splendid efficiency of 
the searchlights is a sufficient answer to whatever is true in that 
criticism. 

The new battleships will have a good deal of electrical ap- 
paratus for the operation of the guns. It is now evident, we be- 
lieve, that motors are the best devices for handling turrets, guns, 
ammunition hoists, etc. Besides, a broken wire can be spliced in 
a second, where a ruptured pipe could not be mended at all. The 
means of communication, of steering and range finding have 
also suggested various improvements, all of which will be studied 
out. Even the newer things will have their uses, some now un- 
suspected. It is not extremely impossible that shell before 
going to the guns may be X-rayed and show up any defect, for 
it is known that many shells were useless and the defects were 
necessarily within. We have heard also lately a good deal about 
the use of the megaphone between the ships and of ceaseless flag 
and lamp signaling, but not a soul has succeeded iñ enabling 
the ships to talk electrically without wires between them. Surely 
it is possible now to do this. If not, why do such geniuses as 
Edison, Tesla and Marconi live? 


Avoiding Collision at Sea. 


E old saying that “When a child has fallen into a well, they 

think about covering it over,” has again found its echo in 
the means suggested for avoiding collisions at sea, after the ter- 
rible accident whereby the French ocean liner Bourgogne was 
sunk by colliding with the Cromartyshire. Hundreds of un- 
fortunate passengers and members of the crew of the former 
vessel found a watery grave, while the small number of survivors 
had horrible tales to tell of butchery and disgraceful scenes. 
This terrible catastrophe, unparalleled in the annals of modern 
transportation, and one which has shocked the entire civilized 
world, has given cause for reflection and has put judges, pessi- 
mists and inventors to work, fixing responsibility and devising 
means whereby a repetition may be avoided. Fortunately it is 
not within our sphere to pass judgment on actions as inhuman 
as those of which members of the Bourgogne crew or perhaps 
sailor passengers in the steerage are accused. But does the 
placing of this blame on the sailors for lack of cool-headedness 
and fellow-feeling exonerate the companies into whose hands the 
passengers entrust their lives? This is a pertinent and timely 
question which will have to be answered sooner or later. As the 
trafic on our ocean highways increases, as well as the speed and 
number of ships, collisions will occur, due to the elements, per- 
sonal neglects and errors, and seemingly unavoidable causes. 
But it is for the companies to find ways and means whereby the 
liabilities of collisions will be reduced and to install adequate 
life-saving devices. To discuss all these questions minutely as 
each one deserves would fill volumes and is outside the province 
of our pages, and we will refer simply to the question of the 
prevention of accidents, leaving that of cure in the hands of the 
companies and to the judgment displayed by officers, crew and 
passengers at the time of the accident. While many devices 
have been in use on board vessels for announcing their approach 
to each other, some of which have proven fairly satisfactory un- 
der favorable conditions, none, judging from the frequency of mis- 
haps, have as yet been devised which will under all conditions 
make the presence of one vessel known to another. This is due 
not so much to the transmitting devices, as to changes in the 
transmitting medium and inefficient receiving apparatus. The rea- 
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sons for this are pointed out admirably in a paper by Mr. Herr- 
man Herberts, on another page of this issue. The author goes a 
step further than merely criticising the old methods, in suggest- 
ing one which appears to be both novel and worthy of careful 
consideration. While it has been known for years that the heat 
radiated from a ship might serve as an indication of its approach, 
using the thermopile to receive the radiations, Mr. Herberts has 
devised an ingenious, delicate and what appears to be a fairly re- 
liable arrangement for the use of a thermopile in connection with 
a galvanometer. Two complete sets of apparatus, which would 
indicate the approach of an iceberg as well as of a ship, are re- 
quired on board of each vessel, one at each side of it. They 
must be shielded from outside influences such as warm or cold 
currents of air and water, if such is possible, and must be care- 
fully and nearly constantly watched during foggy weather and at 
night. The apparatus must be sufficiently sensitive to indicate 
the approach of a sailing vessel, without boilers and with few 
persons on board to give out such heat, as might be expected to 
be radiated from large ocean greyhounds. These and many 
more are the severe conditions imposed upon this newly devised 
system, which regardless of its possible limitations, deserves to 
be placed in the category of useful and humanitarian sugges- 
tions. Who knows but that the difficulties which now may seem 
to beset it, may be removed by conscientious and painstaking 
experimenting and diligent thought, or that it may perhaps lead 
in the right direction for the preservation of life and property at 
sea. 


Gold from the Sea. 


“THE daily papers are full of sensational accounts of the opera- 
tions of the Electrolytic Marine Salts Co. and the sudden 
disappearance of its vice-president, Rev. P. F. Jernegan, from 
the scene, with a satchel full of Government bonds into which he 
has converted a large amount of ready cash. It was known in 
this part of the world that a company was trying up in Maine to 
extract from the sea the gold that is reputed to exist there in 
about the proportion of one grain per ton of salt water, but it 
had not been realized that a big speculation was based on this, 
and that a large number of unwary people had bought stock in 
the enterprise all through New England. The capital was $10,- 
000,000 in $1 shares, and of all sales of stock Mr. Jernegan was 
to get 45 per cent., the rest being applied to working the “in- 
vention,” which was a secret. Just how much stock was actually 
sold does not appear, but it reached at least $1,000,000, and Mr. 
Jernegan’s share of $338,000 is apparently what has gone to buy 
his wad of choice bonds. Up at North Lubec, Me., the company 
had a plant right on the mother lode, i. e., the Atlantic, with 240 
“accumulators” at work to throw down the gold and silver. 
Every week a $2,000 brick of extract has come along, purporting 
to be the product of the plant, although it is now shrewdly sus- 
pected that one or two bricks have been playing the part of a 
theatrical army on the stage. When the accumulators were in- 
spected last week after Mr. Jernegan’s flight, each one was found 
as bare as Mrs. Hubbard’s cupboard, in spite of the fact that they 
were rated to produce $1.25 every twenty-four hours, and did 


their work so miraculously well that the weekly gold brick was - 


always about the same weight and value. The cost of production 
was only $300 per week. 

The North Lubec works are now shut down; the thrifty New 
England investor is all anxiety and tears, and the air is full of 
wild rumors, but the Rev. F. P. Jernegan will doubtless explain 
everything satisfactorily when he lands, to the detectives who 
are waiting for him at Havre. One is reminded of the Friend 
Electric Sugar Refining swindle which played havoc in New 
York with the gullible public, and which did not even have a 
basis of physical data to rest upon. There are well-informed en- 
gineers who believe that if the plant were only big enough, the 
sea might be profitably attacked with right methods and made 
to yield its precious metals, as it does its salt; but it seems un- 
likely that Mr. Jernegan had got the approval of any authorita- 
tive expert for his work. We know that our own letters of in- 
quiry went unanswered, and it is probable that the “secret” was 
never divulged to anybody. 

Mr. Jernegan is said to have stated before he left that he was 
going to buy in Europe electrical machinery that he could not 
get here. It is a pity he did not specify what it was. Perhaps 
he was unable to do so. We do not know of any such apparatus 
made in Europe that is better that any made in America; and 
Mr. Jernegan’s statement should have aroused suspicion amongst 
some at least of the shrewd business men whose names are men- 
tioned as being his associates. 
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Even should the reverend scientist succeed in establishing 
his fair fame, we made bold to say that his enterprise is one more 
warning that people should not invest in any electrical or min- 
ing enterprise until they have secured the advice of responsible 
authorities, whose fee will be well worth the paying. 


Women Car Conductors. 


G OME weeks ago we made note of the fact that Mr. Myers 

at Chillicothe, Ohio, was employing women as conductors 
on his street cars, and was satisfied with the results. Mr. John- 
son at Madison, Ind., appears to have been less happy in his 
experience, and it is stated that in consequence of the same ex- 
periment there, the patronage of the cars has fallen off consid- 
erably. ‘‘Merchants, landlords, and in fact all classes of citizens 
are protesting, and the labor organizations are leading the oppo- 
sition with all their strength. In every aspect of the case the 
change is looked upon as an innovation that public opinion can- 
not and will not tolerate.” The news comes also of a trial of 
women conductors at Vincennes, Ind., “as a matter of econ- 
omy,” the wages paid the girls there being $20 per month. No 
general disturbance appears to have resulted in Vincennes yet, 
but there has been, naturally, “considerable talk and some in- 
dignation on the part of old employés.” 

It seems hard and unfair to exclude women from any employ- 
ment commensurate with their ability, but one would imagine 
that the rough, trying ordeal of street car running and the col- 
lection of fares from all manner and conditions of people is not 
quite the best work for women to choose. Of course, if all the 
young men in the country had gone to the war, it would appear 
absolutely necessary to employ young women; but the number 
of soldiers required to lick the Spaniards into submission is 
really insignificant. If the question is solely one of economy, it 
is certainly better to operate the road with women than have 
no cars at all. At Madison, public opinion has pronounced 
against the novelty in a severe manner, but we cannot believe 
that in any American community, women trying to earn an 
honest livelihood will be treated otherwise than with respect 
and civility. It will be remembered that when women entered 
the telegraph service there was a tremendous feeling against the 
innovation, but they have long ago lived down all that. In 
other countries where women are employed on railroads they 
appear to be well treated by the public and to get along pretty 
comfortably. It must be, after all, a matter of public opinion. 
If American people make up their minds that women are not 
desirable as employés in the traction field any more than behind 
saloon bars, that will settle it. 

So far as we know, women have not invaded at all the field of 
central station work. A case was reported last April of a woman 
running an electric light plant at Logansport, Ind., on the sud- 
den resignation of the engineer; but we believe it was only a 
temporary assignment. Yet, women are often engaged on much 
harder work, and much more disagreeable jobs, than can be 
found in a clean and neat lighting plant, where they are not 
under the necessity to have anything to do with the public. Per- 
haps it is too much like the retirement and isolation of domestic 
service to be inviting to women; whereas we can readily under- 
stand that for a bright, strong, good-natured girl the prospect 
of being always on the go upon the cars and of seeing what hap- 
pens around town, with the opportunity to encounter friends or 
become acquainted with marriageable young men, might have 
many attractions in spite of low salary. As between factory life 
and domestic service, few girls hesitate, and we opine that most 
of them, if physically equal to it, would consider street car con- 
ductorship superior to both. 


WE understand that Manager Naylor, of the electric light 

plant at Wadena, Minn., placed red and blue electric 
lamps on top of the water tank to give notice of the way battles 
were going in the war. If Spain were winner, the red lamps 
would be turned on; if the United States came out on top, the 
blue would announce the glad news. Mr. Naylor has several 


red lamps for sale, good as new. 
[5 view of the growing interest in automobiles, principally 
those propelled by the electric current, and the impetus 
which this new art has received on the other side of the At- 
lantic, especially in France, we print on another page a report 
of the recent exhibition of automobiles in Paris. This report is 
an abstract of a more exhaustive one by M. Hospitalier, the 
well-known French electrical authority. i 
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Allegheny County Light Company, Pittsburg. 


T company was organized in 1881 and operates the only 

central lighting station in Pittsburg and Allegheny. In 
order to care for its growing business, the company has re- 
cently, after successive moves and alterations, concentrated its 
entire equipment in a splendid new building at Thirteenth and 
Etna streets, near the Allegheny River, and comparatively near 
ter centre of distribution (the field covering a territory 
ten by eight miles in extent), but even: now it is en- 
gaged in replacing generators and engines that were re- 
cently thought to be up-to-date with more modern and 
more efficient equipment. The latest installation includes 
four direct coupled units, each of which consists of a 
Westinghouse vertical type compound condensing engine, of 
2,000 nominal horse power, and a Westinghouse two-phase gen- 
erator of 1,500 kilowatts capacity, equal to the 20,000 16 c. p. 
lamps. The armature of these machines, which are among the 
largest yet erected, measures 16 feet 8 inches in diameter, and 
weighs 40 tons, the speed being 120 revolutions per minute. The 
current at 2,400 volts is collected from a four ring collector 
which is located between the generator and the outside bearing. 
For the outlying districts, one of which is five miles from the 
station, transformers are used, the first being a step up to 5,500 
volts, three-phase, and down to 2,400 two-phase. It is the in- 
tention to synchronize the machines and run them in multiple, 
and for this purpose dash pots are being added to the valve 
gear of the engines, as the single weight governor is found to 
be too sensitive for synchronizing properly. A duplicate set 
of steam pipes is provided throughout, and each valve is backed 
by a second to provide against possible contingencies. The 
valves consist of steel bodies and the flanges are of forged steel, 
milled and finished, making a specially tight joint. The excit- 
ing current for the field coils is obtained from three direct 
coupled units, consisting of Westinghouse engines and genera- 
tors, two being of 75 kilowatt capacity, the other of 40 kilowatt 
under a voltage of 250. The cables from each machine lead 
directly into the basement to the resistance coil, then up to the 
switchboard on which the switches are operated by a pneu- 
matic device from levers located at a safe distance from the 
board. 

The arc light machines, of which there are 32 in this station, 
are of the Brush type, each of 60 light capacity. These are 
driven by belts from Westinghouse compound engines, three 
being placed in tandem to each engine. These as well as the 
alternating current generators are to be replaced with large 
units, and so equipped that they will deliver current of any re- 
quired capacity. While the Brush machines are said to be out 
of date, it is not from any deterioration in efficiency, for even 
after long service they are regarded by the superintendent as 
efficient as when first installed. When a few of the armature 
bobbins have been renewed, it is the practice to re-wind all, 
in order to maintain the armature in perfect balance. The prin- 
cipal auxiliary steam equipment of the engine room consists 
of a Worthington high cone jet condenser of 6,000 horse power, 
it being one of the largest, if not the largest, condensers yet in- 
stalled in a lighting station. Water for condensing purposes is 
derived from a well which is 12 feet in diameter and 45 feet in 
depth, to which the water is led through a 4-foot brick tunnel 
which extends from near the bottom of the well 592 feet under 
the bed to the channel of the river, which terminates in a filter- 
ing crib. This tunnel was recently illustrated and described in 
The Electrical Engineer. The engine room is also equipped by 
a 30-ton electric Morgan crane, which spans the structure and 
serves to handle any part of the machinery.. 

The steam generating plant consists of 16 water tube boilers 
of the Babcock & Wilcox type, rated at 6,000 horse power. and 
these are located half on each floor of the boiler room, as the 
boiler house is a two-story structure, heavy iron posts being 
provided for supporting the weight. The boilers are fed by 
Roney stokers, and the coal, which is hauled by carts from boats 
in the river, is elevated into nine ton storage tanks located on 
the roof of the boiler house, from which it descends by gravity 
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to the stoker. The company has also provided a storage yard 
in which 3,000 tons of coal are kept on hand to provide against 
any emergency in case high or low water should interfere with 
the shipping facilities. The station consumes about 150 tons 
of coal per day. 

The new building is of brick, fireproof, and occupies a ground 
space of 100 by 400 feet. The engine room is 100 by 200 feet and 
34 feet in height. The walls are of white enamelled brick, while 
the floor is of tile, giving it a clean appearance, a condition 
seldom found in a Pittsburg establishment, due to the pre- 
valence of smoke from the numerous furnaces. The same cause 
renders the atmosphere cloudy, which calls for electric lighting 
service both day and night for a good part of the year. The 
building contains besides the power station proper the business 
offices of the company, repair shops, draughting room, testing 
and laboratory departments, store room and an electric kitchen 
and dining room. In the latter, the noon day meal for the office 
force is served, all the food being cooked on electric kitchen 
appliances, from the American Electric Heating Corporation, 
of Boston. Electric fans located above the table provide for 
free circulation of air, and help to give it its name, the “Electric 
Dining Room.” The present output of the station is 2,500 arc 
lights of 2,000 c. p. each, and 115,000 16 c. p. incandescent lights. 
Considerable current is provided for stationary motors, and 
during a part of the day current of 500 volts is supplied tq one 
of the street railway systems. Among the repair tools may be 
noted a storage battery hand cart in which a number af cells 
are constantly kept charged and which is used for a lighting. 
current when it is necessary to make repairs in the subways 
and manholes. This is a precaution to prevent an explosion 
of accumulated gas which is sometimes destructive when open 
lights are used. The affairs of the company are under the efh- 
cient management of Mr. G. H. Blaxter, vice-president, who is 
assisted by Mr. W. J. Hunker, superintendent. Mr. Hunker. 


has been with the company almost from the start and has con- 
ducted the various transformations in the power equipment. He 
wonders if he will ever have the opportunity of operating a 
plant that is not undergoing enlargement. 


Practical Features of Telephone Work.—XVIII. 
BY A. E. DOBBS. / 


[IN a former chapter on instrument specifications, preference. 
is given to the Hunning type of transmitter, not because it 
is the best, for I regard it as a rather inefficient one, but because 
it is free from patent litigation, if any of them are, and if prop- 
erly made will do good service, and needs no adjustment or. 
repairs while in ordinary use. One of the. objections to it is its 
high resistance, which cuts down the battery current while the. 
mass of carbon granules is not as sensitive to slight variations 
as the old-fashioned Blake, so that voices cannot be so readily 
recognized. Were it not for the fact that on account of black- 
ening at the contacts the use of the Blake is restricted to a 
single cell of battery, it would be an ideal transmitter for either . 
short or long distance work. 

The modification of the Hunning, known as the-“solid back,” 
is an improvement, but care should be taken to avoid detail 
patents. | 

One company in Marietta, Pa., cuts down the resistance of: 
the carbon granules by plating them.with gold and silver. This 
bi-metallic combination should make a powerful talking instru- 
ment provided that experience shows that the granules do not 
oxidize. In order to get the best results I should think the. 
granules might be mixed with those of ordinary carbon in, say, 
equal parts. 


INSTRUMENT AND LINE TROUBLES. 

It is to be supposed that every lineman knows how to “hunt. 
trouble,” but one or two hints may not be amiss. 

In open lines it is best to first go on the line and listen, for. 
any telephone man who knows his instruments and lines, can 
tell by listening. and blowing gently on the transmitter, about- 
how far off his trouble is, either on grounded or open lines. l 
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Thus, in an open line, if the line is “dead,” with not a particle 
of escape or induction coming back to the ear, he knows that the 
trouble is nearby, and acts accordingly. If, however, he can 
hear a slight inductive disturbance, he knows that it is outside 
of the office cables, or a quarter or half a mile away, and famil- 
larity with the exchange and the instruments in use will enable 
him to guess very closely as to where the trouble is. 

All lines, however, will not act in the same way. Thus, lines 
running through trees will act differently from those that are 
well insulated, and those alongside of a trolley road will be 
more noisy than those in other parts of the town; but practice 
will enable him to tell the difference. 

With grounded lines the case is reversed. If the transmitter 
comes up loud and clear, without any induction, the trouble is 
nearby, and the amount of induction on the line is in propor- 
tion to the distance. This method also requires practice. 

In New York City in the early days when there were hun- 
dreds of housetop fixtures, there were men so expert in this 
kind of a thing that they could almost walk to the block where 
the trouble was located, and as climbing onto six-story build- 
ings took time, a man was judged very largely by his ability 
to clear trouble with the least amount of work. 

What is known as “resistance trouble” 1s caused either by a 
loose connection which will be indicated by the lines opening at 
intervals, or by insufficient contact, which makes the conversa- 
tion have a very faint, far-away sound, as when a joint is made 
in rusty or badly corroded wire without cleaning. To locate 


this trouble generally requires the services of two men, one to | 


listen and make tests, while the other goes along the line to the 
points directed. 

In the first place short circuit the subscriber's instrument, 
and if the transmitter “comes up” loud and clear, it is plain that 
the fault is outside. Next try another short circuit, or ground, 
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outside the subscriber's premises, and try the instrument again, 
which will show whether or not the house wiring is all right. 
Then let the second man start, either at the exchange or the 
sub-instrument, as shown in Fig. 52, and move from point to 
point, as at A, B, C, until the trouble is located between two 
points, when the range may be narrowed down, meanwhile care- 


fully examining all connections, until the bad one is found. 


‘The second man may use a telephone and listen himself, or 
he may merely short circuit, or ground the line, depending upon 
the first man for information as to results. Of course if the 
line is grounded or short circuited, the first man must depend 
upon his skill in listening, to locate the trouble. 

A loose connection is sometimes hard to catch owing to the 
fact that it may not show up for days, then suddenly open up 
without warning, only to appear all right again when the trouble 
man tests it, and in this way keeps the office force “guessing” 
‘for a week or two. 

This trouble is often found in the switch hook, and for this 
reason always test the instrument first. 

It is also frequently found in cable and office terminals that 
a loose screw or unsoldered tip is the cause. It will sometimes 
be found in a faulty switch cord, or a dirty spring jack. It 
may also be found there, especially after a thunderstorm or a 
or in the secondary winding of the induction coil, and in some 
instruments where the line circuit goes through the generator 
‘shaft, it may be found from loose or dirty springs at that place. 

In some switchboards where the drop is left in circuit, it 
may also be found there, especialy after a thunderstorm or a 
visitation by other foreign currents. 

Therefore, while there is a chance that this trouble may be 
in the line, there are several chances that it may be in the instru- 
ment, switchboard, or distributing board, and these should be 
tested first. 

In some of the new exchanges a great deal of trouble can be 
traced to the excessive use of fuses in the line. 

In one exchange there were fuses at both cable terminals. 
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and still another in the instrument. This, of course, protected 
both instruments and board very thoroughly, but the annoy- 
ance and trouble from this batch of sensitive fuses cost the 
company many times the price of an occasional drop. 

Three fuses in the line are enough, two at the distributing 
board (both sides of the circuit) and one at the instrument, 
which should satisfy the most exacting insurance inspector and 
afford all needed protection. Of course, as expia‘ned in a pre- 
ceding chapter, ground arresters can be placed wherever de- 
sired. 

The first thing a trouble man should do is to become familiar 
with the instruments in use, and for testing purposes the ordi- 
nary instruments may be divided into four parts: 

Ist. The generator circuit. If in trouble, will not ring the 
exchange, though the bells can be rung from there. Remedy: 
Test by placing a finger and thumb on terminals nearest 
the armature coil, turn the handle and “feel” for current. Most 
magneto generators have a movable shaft which, when the 
handle is turned, is pushed over against a spring contact which 
puts the generator to line. Trouble is often found here. 

2d. The ringing circuit. This includes the bells and the 
“down” contacts of the switch. Trouble: Does not ring, though 
the generator may, or may not, ring the exchange. Remedy: 
Open one side of the bell magnet circuit, then turn the handle 
and “feel” for current, placing the thumb and finger so as to 
shunt the bell magnets. If the current comes up all right the 
trouble is with the magnet spools, for it can’t be anywhere else. 
If this test shows a strong current, place the thumb and finger 
in series with the spools and in this way find out whether it is 
an “open” or short circuit.. In some instruments the frame of 
the bell is connected in circuit so that another “ground” on the 
frame would cut the bells out and this will often be found in 
the wire ends joining the two spools together getting in con- 
tact with the frame. If no current, however, is obtained in this 
test, examine the switch contacts and test back toward the 
generator. 


3d. The secondary circuit. This includes the secondary 
coil, and in most cases an up-switch contact, receiver, cord and 
line. Trouble: Does not talk, though it can ring the exchange 
or be called from there, but so far as talking or hearing is con- 
cerned, the line is “dead.” Remedy: Examine the contacts, 
test cord, receiver and coil, till the trouble is found. 

Note: In some cases the receiver is left in series with the 
ringing coils when the hook is down, in which case it cannot 
be included in this circuit, as a broken cord opens the whole 
line. 


4th. The primary or transmitter circuit which includes the 
battery, the transmitter, the primary coil, and the up-switch con- 
tacts. Trouble: Can call the exchange and hear perfectly, but 
cannot be made to talk. Remedy: Examine carefully the bat- 
tery and wires leading to the coil and transmitter. Take a hand 
telephone and, beginning at the battery, follow up the circuit 
as long as the battery clicks, until the trouble is located. Some- 
times a cross between the primary and secondary coils will pro- 
duce this effect. 


The first and second sections of the above apply only to 
those instruments in which the ringer coils are in series with 
the line. There are other instruments with direct current in- 
stead of alternating generators, or with the ringer coils bridged 
across the line instead of in series. 


In such a case insist on having a diagram from the manufac- 
turer, or else take the instrument and study it till thoroughly 
familiar with it, following out the divisions indicated above. 

Sometimes a transmitter will not talk well from having too 
much or too little carbon in it. 

In order to test this, blow your breath gently across the edge 
of the mouthpiece and into the transmitter, and when the sound 
breaks very slightly, the transmitter is as nearly right as you 
will get it, and a little practice will enable you to test very ac- 
curately and rapidly. Beware of too tight an adjustment if you 
would get good results. 

I have seen transmitters so full of granulated carbon that the 
only way they could be made to talk was to rest the point of the 
chin against the mouthpiece so that the direct vibration from 
the vocal organs (the chin is not exactly a vocal organ, but it is 
connected directly with them and vibrates when speaking) 
might shake up the mass. 


OTHER ITEMS. 
It is not a good plan to put two or more telephones in 
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series on a single line, as the self-induction of the magnets 
raises the resistance of the line to many times the measured 
resistance of their coils. A better plan is to buy instruments 
with 1,000 ohm coils and bridge in on the line, and party lines 
should be limited to six telephones at the outside, and four 
would be better still. 

In cutting in an auxiliary bell, do not loop it in on the main 
line, as you will then have it in series when the line is in use. 
Instead, loop it in on the bell circuit, by bringing the wires in- 
side the box and cutting the bell loop between the right hand 
binding post and bell. By doing this you will have the auxiliary 
bell cut out, or shunted, when the hook is up. 

This rule also applies to drops used for this purpose. With 
bridged bells where it is thought necessary to bridge in with a 
1,000 ohm auxiliary drop or bell, bring the wire inside the box 
and bridge across the bell loop, that is, if the bell loop is cut 
out during conversation. 

A 100 ohm drop will generally work in series with a 1,000 ohm 
bell, however, as the exchange generator will easily furnish cur- 
rent for both. 

In connecting telephones in multiple or bridged form, it is a 
matter of some importance that the generator is able to ring 
them all clearly, and the only way to do this is to connect sev- 
eral of them together in the shop and try them there; in this 
case the generator should be tried on nearly twice as many as 
it will have to ring in practice, in order to balance line resist- 
ance, etc. 

There is many a generator that will ring one bell through 
40,000 ohms resistance, which would not ring four bells in mul- 
tiple through 1,000 ohms of line resistance, because while the 
voltage is high the quantity is very small, and it should, in this 
case, be tested on at least eight instruments in the back shop. 

The number of bells a generator will ring depends largely 
upon the number and size of the magnets and the winding of 
the armature. 


Independent Telephone Combination In Iowa. 


MOVEMENT is on foot for the consolidation of all the in- 

dependent telephone toll lines in the State of Iowa, under 
one management, and the merging of the several companies into 
one big organization. Propositions for the proposed consolida- 
tion have been forwarded to the management of a number ot 
lines with every indication that they will be accepted, and a 
meeting to outline the plan of consolidation will be called iu 
Des Moines at an early date. The nucleus will probably be th- 
Central Telephone Company of this city, says the “Leader.” 

The Central Telephone Company was organized by local capi- 
talists, ostensibly to build a toll line from Des Moines to Oska- 
loosa, with a couple of short branches. This line is nearly com- 
pleted, but now it is stated on excellent authority that a con- 
solidation is in sight, and that the people who backed the Cen- 
tral are backing the new scheme and urging its consummation. 
There are now no less than thirty companies in the State oper- 
ating independent telephone lines. These occupy small areas. 
Each is under a separate management, and a double toll sys- 
tem exists where two or more lines must be used to reach a 
designated point. There is also the inconvenience of connec- 
tion between lines and under separate managements, and many 
other drawbacks to the operation of the independent lines on a 
basis that will enable them to compete with the old system. 
The Bell has the advantage that it reaches every portion of the 
State by its own system without double toll charges and with- 
out connections through separate exchanges. Then the inde- 
pendent lines are at a disadvantage in some localities because 
they are not connected one with the other. By a consolidation, 
it is claimed, all these difficulties could be overcome, and the 
independent people would be placed in a position to compete 
for all classes of business. 

The proposition is said to be to considerably increase the 
capital stock of the Central or some similar organization and 
issue it in exchange for the stock of the other companies ac a 
ratio to be determined by a board of appraisers to be appointed 
at a joint meeting of the companies who will investigate the 
several lines, determine what they are worth and what the vol- 
ume of their toll business is and take into consideration other 
items relating to their worth as a portion of the consolidated 
system. 

It is said that the independent lines now reach eighty-five out 
of the ninety-nine county seats in the State, and have over 
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1,200 toll stations, practically as many as the Bell Iowa. Many 
of the lines are equipped with copper metallic return circuits, 
others are being equipped, all of them are well built and from 
every point are as good as the Bell lines. If the consolidation 
is effected the first aim will be to secure connections with all 
independent telephone exchanges in the State, and ultimately to 
extend the lines to all the principal points, reaching the county 
seat towns, from which the greater volume of business is trans- 
acted, first. In the end the company may engage in the tele- 
phone exchange business and build or acquire a number of ex- 
changes. This feature of the business is not included, how- 
ever, in the proposition for consolidation, and would be a mat- 
ter for future consideration, but a plan is proposed by which the 
new system, if it is organized, will have access to all the inde- 
pendent exchanges. 


CANTON, S. D. The Canton Co-operative Telephone Co. 
started its exchange on June 28. It has a 100 drop board fur- 
nished by the American Electric Telephone Co., and 87 tele- 
phones now connected up. It is making extensions to Beloit, a 
distance of 214 miles, and Beresford, 22 miles. The house rate 
is $1 per month, and office rate $2. The capital stock is 
$10,000. The officers are C. E. Judd, president; F. H. Bacon, 
secretary, and C. M. Sedley, treasurer. 


; Victor Telephone Apparatus. 
THE telephone apparatus manufactured by the Victor Tele- 

phone Mfg. Co., 166-174 South Clinton street, Chicago, 
Ill., has been attracting a great deal of attention of late on ac- 
count of its many points of efficiency. The double pole re- 
ceiver made by this company, shown in the illustration, has a 
very powerful compound magnet fitted in a hard rubber case, 
and is supplied with a Victor special device for keeping the 
poles constantly in the same position with the diaphragm. The 


VICTOR TYPE “A” TELEPHONE SET. 


magnet spools are wound with No. 36 silk-covered wire, all con-. 
nections being soldered and thoroughly insulated. The 
long distance adjustable arm transmitter of this company, also. 
illustrated, is of very neat design, and is superbly finished and 
ornamented. The transmitter head is made of hard rubber, sa 
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as to prevent the absorption of moisture, and the consequent 
packing of the granules. The instrument is very sensitive, pow- 
erful and clear in articulation. A 500 ohm induction coil accom- 
panies the instrument, of which over 10,000 are said to be in 
use. 

The complete outfit shown, called the Victor “A” has been 
especially designed for both long distance and exchange work 
where a strictly first-class instrument is desired. The wood- 


VICTOR LONG DISTANCE ADJUSTABLE ARM TRANSMITTER. 


work is quartered sawed oak, neatly carved and highly polished. 
The battery box is constructed to hold from one to three cells 
of ordinary wet battery, one above the other, doing away with 
the ordinary wide battery box. fhe generator and ringer are 
made of approved designs with the best material and workman- 
ship that can be procured, and are guaranteed to give a power- 
ful ring through 15,000 ohms resistance. 

The Victor transmitter is of the long distance type and is 
mounted on an adjustable arm. The Victor “B” set is very 
similar to the “A” set just described, except that it is wired for 
multiple or bridging work and has a special ringer and induc- 
tion coils for toll line work, for which it is specially recom- 
mended. Both these sets are supplied with the Victor double 


VICTOR DOUBLE POLE RECEIVER. 


pole receiver described above. The switchboard made by this 
company has many valuable features, such as strength, dura- 
bility of parts, solidity of construction and beauty of appearance, 
fine workmanship, the best material, rubber insulation and sol- 
dered connections, freedom from induction and cross talk, rap- 
idity and ease of operation, economy of maintenance, simplicity 
of changes and removal of parts, ease of placing bridge coils ana 
rapid ringing device. 

The “express” switchboards are straight metallic but may be 
used for common return wire, in five-number jack and drop 
self-contained sections, from which the 100 sections are built 
up. It is claimed that the Victor switchboards possess numer- 
ous points of superiority and merit. They are put up for either 
metallic or single-wire circuits in any size up to 3,000 drops. 

A large number of these and other Victor telephones ana 
boards have been installed in exchanges, factories and homes 
throughout the world, and have given entire satisfaction. 


ASHLAND, KY.—The Lawrence Telephone Company has 
increased its authorized capital stock to $24,000. It has the 
system of the Western Telephone Construction Company, a 
board of 300 drops, 304 subscribers and 20 miles of toll line. 
The circuits are hard drawn copper and Bimetallic Company’s 
wire. The rates for residences are $1.50 per month, and for 
business offices, $2. W. B. Seaton is president, J. L. Anderson, 
vice-president, and F. E. Hayward, secretary. 
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Important Telephone Patent Decision—The St. 
Louis Kellogg Switchboard. 


A PATENT decision of great importance to the independent 

telephone movement, was rendered by Judge Showalter, 
of the U. S. Circuit Court at Chicago, July 29, in the case of 
the Western Electric Company vs. Kellogg Switchboard and 
Supply Company, in which the complainant sought to restrain 
the defendant company from installing a switchboard for the 
Kinloch Telephone Company of St. Louis. Judge Showalter 
denied the preliminary injunction asked for. 

The Kinloch Telephone Company has established an ex- 
change in St. Louis in which it has laid about 105 miles of 
conduit, expended over $1,000,000, has about 5,000 instruments 
already installed, and the switchboard will be completed and 
service for subscribers will commence within a short time. 

The complainant applied for an injunction on the Firman 
patent, which expires on January 19, 1899, and the validity of 
which has been recently sustained by Judge De Haven, of the 
U. S. Circuit Court, Northern District of California, upon lim- 
ited lines. The decision in California has been appealed to the 
U. S. Circuit Court of Appeals, and relying upon that decision, 
the complainant here sought to obtain an injunction and thus 
prevent the Kinloch Company from beginning operations, as 
had been planned. 

It was affirmed by the affidavits of Prof. Elisha Gray, Prof. 
Carhart, of Michigan University; Milo G. Kellogg and F. W. 
Dunbar, that there was no infringement. Prof. Jackson, of the 
University of Wisconsin; T. D. Lockwood, C. E. Scribner and 
others gave affidavits to the contrary effect. 

The Court stated in substance that it was his impression that 
there was no invention in the Firman patent; that he was un- 
able to see upon what ground Judge De Haven had sustained 
the validity of the patent,.in view of the prior state of the art, 
and especially in view of the Dumont English patent of 1851, 
and he advised counsel for complainant that, in his opinion, if 
the case went to the Circuit Court of Appeals, they would have 
great difficulty in sustaining that opinion. 

He also stated that one of the decisions cited by Judge De 
Haven in his opinion had been discredited by the Circuit Court 
of Appeals of this Circuit in an opinion filed but a few days ago, 
and that it was very doubtful, to his mind, whether there was 
any invention in the Firman patent, or if there was invention, it 
was extremely doubtful if defendant infringed. He said, how- 
ever, that he preferred to place his decision at this time broadly 
upon the principle that the Telephone Company at St. Louis 
was engaged in a public service; that the question was doubt- 
ful, and that the defendant Switchboard Company was undoubt- 
edly solvent and would be able to pay any damages that might 
be recovered if the complainant should succeed in establishing 
the validity of the patent and the fact of infringement; and that 
it would, under such circumstances and also in view of the early 
expiration of the Firman patent, be an abuse of discretion for 
him to entertain the petition for an injunction, which he there- 
fore denied. 

The Kellogg Switchboard and Supply Company, to which we 
are indebted for these details, and which is a Chicago corpora- 
tion, has, for about a year past, been constructing the switch- 
board for the Kinloch Telephone Company at Highland Park, 
Ill., where it has had from 150 to 200 men in its employ. The 
switchboard, whose construction was attempted to be enjoined, 
is being made under the patents of Milo G. Kellogg, of Chicago, 
and has a present capacity for 6,160 telephone lines and provides 
for an ultimate capacity of over 20,000 lines in one exchange. 
‘Lhe largest telephone switchboard heretofore constructed has 
had a capacity for switching only about 6,000 telephone lines in 
one exchange. 


ROCHESTER, N. Y. The Automatic Telephone Co. is ex- 
pecting to get a franchise from the city under contract to have 
an exchange operating by July 1, 1899, with 1,000 subscribers, 
the flat rate being $48 per year. 
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American Electro-Therapeutic Association. 


The eighth annual meeting of this body is to be held at the 
Public Library, Buffalo, Sept. 13, 14 and 15, with headquarters 


at the Hotel Iroquois. A good programme and a good exhibit 
of apparatus are promised. Dr. W. J. Morton is to deliver a 
special lecture on X-ray work. 7 


A. A. A. S. and S. P. E. E. 


The meetings of the American Association for the Advance- 
ment of Science and of the Society for the Promotion of En- 
gineering Education will take place at Boston this month, both 
at the Massachusetts Institute of Technology. The Association 
holds its meetings during the week from August 20 to 27, when 
a number of interesting papers on physics and electrics will be 
presented. The Society will meet August 18, 19 and 20, when 
several papers will be read by men well known in the electrical 
field. 


MERCHANTS’ ASSOCIATION OF NEW YORK has 
just issued at a cost of $8,000, and is distributing by mail, 150,000 
copies of a very pretty and useful booklet entitled “Summer 
Days and Nights in New York.” The object of the book is to 
direct attention to the facilities of New York as a market and to 
its many charms as a resort with the Atlantic beaches in its 
front yard. The Association hopes to secure further member- 
ship among merchants, and its officers deserve much encourage- 


ment in their efforts to advance the prosperity of Greater New 
York. 


Mr. A. J. Churchward. 


The Fort Wayne Electric Corporation has been successful 
in securing the services of Mr. A. J. Churchward, so long con- 
nected with the Excelsior Company as electrical engineer. Mr. 
Churchward is generally known throughout the United States 
for his great success with single phase alternating motors, and 
rotary transformers. His latest patented device is a unique 
brush holder which the Government has adopted as standard. 
The Fort Wayne people are to be congratulated. It is under- 
stood so soon as their new factory is completed, they will enter 
extensively into transmission work. 


MR. E. M. SMILES, formerly with Mr. Edison as an X-ray 
expert, has opened offices at the Townsend Building, Broadway 
and Twenty-fifth street. He has had a large and unusually 
varied experience in this field, and is on the lookout for work 
of special difficulty and interest. 


MR. A. J. MATHESON, proprietor of the Marlboro Whole- 
sale Grocery, Bennettville, S. C., has gone in heavily for the use 
of telephony as an adjunct to his business and in reaching his 
plantations, with a central office at Blenheim. The Matheson 
Telephone Co., has about 50 miles of line in use and will put up 
more. Its switchboard, etc., was furnished by the American 
Electric Telephone Co. of Chicago. 


MR. CARL MODREGGER, E.E., of the firm of Siemens & 
Halske, Vienna, is on a visit to this country investigating Amer- 
ican electrical apparatus, plants and methods. 


MR. F. W. PECK, of Chicago, has been appointed U. S. 
Commissioner General for the Paris Exposition of 1900. He is 
establishing his headquarters at the Auditorium, Chicago. and 
will open offices also in New York and Paris; the assistant com- 
misisoner general taking charge probably of the New York 
office. 

MR. THEODORE WATERS has in the August issue ot 
the “Home Magazine” an interesting illustrated popular article 
descriptive of the use made in this country electrically of great 
water powers for transmission purposes. 


THE ELECTRICAL ENGINEER. 


[Vol. XXVI. No. 535. 


MR. J. W. LIEB, JR., General Manager of the New York 
Edison Company, was until lately president of the Stevens In- 
stitute Alumni Association, and has now been elected alumni 
trustee of the institute by the Board of Trustees. 
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Mr. Tanner on Conventional Electrical Diagrams. 


Witt regard to the present discussion of appropriate elec- 

trical diagrams, Mr. D. W. C. Tanner, of Chicago, has 
addressed the subjoined interesting letter to Mr. T. W. Grier, 
chairman of the Committee on Diagrams of the Chicago Elec- 
trical Association: 

I have your favor of recent date calling my attention to an 
article on the subject of Conventional Electrical Diagrams 
which appeared in The Electrical Engineer for July 14, and 
in other technical journals, and in which Professor Andrew 
Jamieson, of London, suggests a number of modifications in 
the diagrams which were adopted by the Chicago Electrical 
Association and published by that body in pamphlet form. 

When first preparing a paper on the subject, and subsequently, 
as chairman of the association’s committee, one of the first ana 
greatest difficulties I encountered was that of selecting diagrams 
which would meet the approval of a majority of users. It was 
impossible to please everyone. Nearly all of the modifications 
suggested by Professor Jamieson were carefully considered by 
the committee, and gave place to others which were subse- 
quently formally adopted by the association, the reasons for 
such action being chiefly as follows: 

Field magnet coils and other helices were represented by zig- 
zag lines instead of a succession of curls, because the zig-zag 
lines are more easily drawn, and, when associated with the con- 
ventional symbol for a commutator and brushes, or with a core, 
would never be mistaken for non-inductive resistances. 

It seems to me that, witn the association’s symbol for a motor 
generator if it were shown as connected in circuit, less confu- 
sion of lines would result tnan if Professor Jamieson’s form 
were substituted, because the two commutators are more sepa- 
rate and distinct, although occupying a little more space. 

The usual alternate long thin and short thick lines are so 
universally used for a simple voltaic battery that when it is re- 
quired to indicate positively a storage cell, some more striking 
distinction than the mere letter S must be used; hence our 
enclosing rectangle. 

The suggestion as to the constantly driven magneto gene- 
rator is, as it seems to me, a good one, and might with advan- 
tage be adopted, although the symbol shown in our pamphlet 
is more commonly used in this country. 

It was thought, when selecting symbols for ammeters, volt- 
meters, wattmeters and galvanometers, that the forms adopted 
were desirable because they were more distinct from one another 
than those recommended by Professor Jamieson. There is, of 
course, room for a difference of opinion here. 

Regarding the solenoid, I am unable to see how it can ade- 
quately be represented without showing its core; how can a 
solenoid do any work if there is nothing to be attracted? 

If there were any diagrams for which the committee expected 
general approval, they were those representing a voltaic bat- 
tery and a “ground;” yet it seems that the latter, at least, is 
the subject of objection. I can only say that the use of the asso- 
ciation’s symbol is so general that a defense of it is hardly 
needed. 

Professor Jamieson’s suggestion as to individual arc lamps 
seems a good one; indeed, such a symbol was among those 
which I recommended to the association in my paper, and it 
is printed in connection therewith in The Electrical Engineer 
for February 3. 1897. The telegraph key suggested is also a 
good one, and is widely used, as is the very similar one shown 
in the association’s pamphlet. A different opinion may, how- 
ever, be held as to incandescent lamp and fuse. 

In conclusion I can only repeat that it is difficult to please 
everyone; but that with the exceptions above noted, the dia- 
grams adopted by the Chicago Electrical Association seem to 
me to be fair examples of those used in the best American en- 
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gineering practice. It is gratifying to note the interest which 
has been manifested in the work of the association, and our 
thanks are due Professor Jamieson for some valuable hints, 
which may guide future work along this line. 


HANDBUCH DER ELEKTRISCHEN ACCUMULATOR- 
EN. (Handbook of Electric Accumulators.) By Dr. Paul 
Schoop. Ferdinand Enke, Stuttgart, 1898; 514 pages; 6 x 9 
inches; 193 illustrations; paper. Price, $4.80. 


HE literature of the electric accumulator which has thus far 
appeared in book form is not very extensive, and the books 
which are available are without exception limited in their scope. 
Thus we have on one hand, works devoted almost exclusively 
to the description of accumulators old and new, good and bad, 
while there are a few that have attempted to give the practical 
side of accumulator work, with but scant attention to the con- 
struction of the batteries themselves. Dr. Schoop’s handbook 
is got up on an entirely different plan. His object has been to 
present to the reader the actual conditions existing at the pres- 
ent time, both as to the types of accumulators and their methods 
of manufacture, and as to the methods of handling them. In 
doing this he has not pretended to give a full description of all 
the accumulators thus far actually constructed, while on the 
other hand he has thought it advisable for his purpose to cite 
numerous fundamental patents bearing on accumulators, deemed 
worthy of mention to help furnish a clear idea of the state of 
the art. 

The work begins with a critical discussion of the raw ma- 
terials entering into the construction of storage batteries, such 
as lead, antimony, oxide of lead, sulphuric acid, water, etc. 
Dr. Schoop insists, and with a good deal of truth, that grievous 
sins of omission have been committed in this direction. He 
does not, however, content himself by the mere enumeration of 
the tests which the raw material ought to undergo, but in every 
instance gives the method of test, thus affording a safeguard for 
the storage battery manufacturer and user as well. 

He then takes up the manufacture of the grids, showing the 
details, such as casting, pressing, cleaning, etc., with a special 
chapter on the method of carrying or holding the active ma- 
terial. In this we note all the principal types of grids used and 
proposed, the illustrations being drawn to scale, as, indeed, are 
all the working drawings throughout the book. 

Under the chapter devoted to “active material,’ Dr. Schoop 
gives in full the mixtures employed, and the method of their 
preparation, including a description of the machines employed 
for this purpose, together with the precautions which must be 
taken in order to insure success in practice. To this is added 
a chapter on the forming of the plates, together with complete 
descriptions and diagrammatical representation of switchboard 
arrangements, etc. A short chapter is also devoted to the dis- 
cussion of electrodes with porous partitions as well as the 
gelatinous electrolyte of silicate of soda; all these being given 
in detail. The methods of transporting and setting up accu- 
mulators have not been overlooked, and, indeed, this part of 
accumulator work is well deserving of careful attention. To 
this are added chapters on portable accumulators and storage 
battery accessories. 

Under Chapter X the author discusses the capacity, efficiency 
and resistance of lead accumulators, and gives the results ob- 
tained by various authorities. Quite a large amount of space 
is devoted to an investigation carried on by the author and 
another, of the relative capacities, etc., of various accumulators 
put through actual tests. These were very carefully executed 
and the methods are so fully described that they may well be 
taken as a guide for others undertaking similar work. In the 
chapter devoted to the theoretical discussion of the electro- 
chemical action which takes place in lead accumulators, the 
author has sought to give the most generally accepted theory 
on this point, as well as the special viewpoints taken by various 
investigators. The work closes with a chapter describing a 
variety of reversible galvanic combinations other than those of 
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lead batteries, such as the zinc accumulator, the iron accumu- 
lator, etc. 

Taken as a whole, the work is the most elaborate and far- 
reaching of its kind which has thus far come under our notice. 

Dr. Schoop has evidently made the storage battery the sub- 
ject of long and accurate research, but while giving his own 
conclusions, the full details presented upon which these conclu- 
sions are based permit the reader to form his individual esti- 
mate. The wealth of detail and illustrations throughout the 
work gives it a practical character, missing, as a rule, in works 
which enter so deeply into the causes of things as does this of 
Dr. Schoop’s. We can heartily recommend it to all engaged in 
storage battery work, whether as makers or as users. 


To Change the Axis of the Earth and Freeze 


Out Spain. 


W HAT appears to be the largest electrical installation ever 

contemplated and which has for its object not only the 
revolutionizing of the earth, but even the turning of it, has been 
carefully worked out by Mr. Newton Harrison, E. E., editor of 
the “Electrical Age,” and was published in a recent number of 
the New York “World.” In the words of Mr. Harrison, whose 
imaginative powers seem to be equal if not superior to those 
of Jules Verne: “I would girdle the earth with a giant cable. 
Through this I would send a current of electricity strong 
enough to overcome the present magnetic poles of the earth. 
This would give us a new north pole and a new south pole. The 
effect of this would be to transform the earth into a huge electro- 
magnet of such tremendous power that it would tend to lean 
violently toward the sun, because the sun’s chief constituent 
is iron.” 

He goes on telling us of the new positions of the continents 
and how Spain would have to yield or die of frost. The total 
cost of establishing the plant he figured out to be $146,000,000,000 
and the time required to complete the work Io years. The cable 
is to consist of ten strands, each 12 inches in diameter, its length 
is 25,000 miles and its weight 264,000,000 tons. The current re- 
quired would be 1,000,000 amperes, and the pressure 10,000,000 
volts. The attractive force of the coil he figured out to be 
§58,000,000,000 pounds, and the power required 13,000,000,000 h. p. 

The scheme seems certainly feasible, and there would not be 
the slightest trouble in raising the money. But Mr. Harrison 
wants too much time for the work. 


Rapid Electric Conduit Laying. 

See marvelously quick electric railway construction work 

of the Metropolitan Street Railway Co. of New York 
within the last few years seems to have been equaled or even sur- 
passed recently by the Knickerbocker Construction Co. in lay- 
ing a mile of conduit for the Amsterdam Electric Light, Heat 
& Power Company of Brooklyn. The contract was awarded 
to the Knickerbocker Construction Co. of New York City on 
May 14, 1898, and it was provided tnat the work should be com- 
pleted by June 14, 1898. The work was begun on June 1, 1898. 
The line of proposed work began at Bedford avenue and South 
Fourth street, and continued to Grand street, and from Berry 
to Union avenue on the south side of Grand. The specifications 
required 3 inches of concrete to be placed on bottom, top and 
sides of the McRoy conduits. Concrete was composed of five 
barrels r-inch trap rock and two barrels sharp sand and one 
The plans showed the depth of exca- 
vation to be 34 inches, but it was necessary for almost the en- 
tire distance to excavate to a depth of 4 and 5 teet to avoid the 
pipe of other companies. In many instances it was almost an 
impossibility to find room for the manholes, which were placed 
at all street corners. The interests of the company were looked 
after by Mr. C. W. LeCault, the company’s superintendent. Mr. 
James Pilkington, president of the Knickerbocker Construction 
Co., personally superintended the construction. Mr. John Edg- 
ington was the city inspector. Mr. Pilkington had an average 
of forty-eight laborers and two foremen at work, and completed 
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the entire work in fourteen working days, repaved the street 
and removed all waste material. The surplus material was carted 
away as fast as it was taken from the trenches, and for that 
reason storekeepers and pedestrians were less annoyed than on 
other work of like character.. The streets were paved as fast as 
the conduits were placed in the trenches, refilled and rammed. 


Flag Raising at the Works of the Fort Wayne 
Electric Corporation. 


PA RIOTISM and good feeling must have run high on 
the evening of July 16, when the employés of the Fort 
Wayne Electric Corporation of Fort Wayne, Ind., raised the 
largest flag and dedicated the largest pole and equipment in 
the State of Indiana, at the factory of the corporation. Long 
before the opening of the program a crowd of 15,000 people 
were assembled about the works. The electrical display was a 
grand one. Searchlights illuminated all the nooks in the neigh- 
borhood and by the rays thrown over the crowd its size could 
be seen. Connecting the office and factory buildings was a large 
arch made of incandescent lamps. The words “Fort Wayne” 
were worked out in large letters. Up on the north side of the 
main building was a small light and under it hung the effigy 
ot a Spaniard. 

Mr. E. A. Barnes, acting superintendent of the works, made 
the presentation speech in the name of the employés, and Mr. 
J. J. Wood, the electrician and general superintendent, accepted 
the flag for the corporation, in the absence of Mr. R. T. Mc- 
Donald. Mr. Barnes, in presenting the emblem, made many 
remarks flattering to the company and its officers, and very 
hearty was the response of Mr. Wood. After a few appropriate 
remarks by Mr. E. H. Worden, Judge R. S. Taylor delivered a 
stirring patriotic address, in the course of which he said: “The 
time has come for a new development. The employés of the 
Fort Wayne Electric Corporation want to sell dynamos around 
the world. Where the flag goes ships will go, and where the 
ships go there will go Fort Wayne dynamos. It means larger 
markets, more work, more prosperity and more happiness if we 
learn how to utilize it.” 

The flag equipment, which is now the proud possession of 
the corporation, is erected on the northwest corner of the fac- 
tory where the walls are of sufficient strength to withstand the 
strain. The pole, eagle and flag in position have an aggregate 
weight of 3,500 pounds. The pole is clamped to the corner of 
the building with heavy wrought iron clamps, and its construc- 
tion is unique, the centre being composed of wrought iron pipe 
varying from 44 inches in diameter at the base to 1 5-16 inches 
in diameter at the top. This pipe not only acts as the back- 
bone of the pole, but at its lower end is connected to earth so 
as to form a lightning rod. It also has running through its 
center the copper conductors which furnish current to the lights 
suspended from the eagle’s beak. 

The golden eagle which surmounts the pole is also unique in 
arrangement, standing as it does on a 12-inch sphere and hold- 
ing in its beak a 6-inch golden ball from which project the na- 
tional colors composed of three red, white and blue 50-candle 
power electric lamps. The eagle and its equipment weighs 50 
pounds, stands 6 feet high, has a spread of 6 feet 6 inches from 
tip to tip, and stands 150 feet above the sidewalk. 

The flag is 54 feet 6 inches long and 32 feet 6 inches wide. 
The stripes are each 2 feet 6 inches wide, while the total weight 
of bunting used in its construction is 60 pounds. 


Niagara Electrical Engineers in the War. 


Captain Alfred E. Hunt, president of the Pittsburg Reduc- 
tion Company, is a member of Battery B of Pennsylvania, 
which has been ordered to Porto Rico. Electrical and engi- 
neering circles at Niagara Falls are centered in their interest 
in the doings of the 1st Regiment Volunteer Engineers, to 
which orders have been given to leave for Porto Rico on 
Wednesday, August 3. In this regiment are several well known 
electricians who enlisted in the 42d Separate Company at 
Niagara Falls and went from there to Camp Black, the com- 
pany being now at Camp Alger, and known as Company E 2f 
the 3d Provisional Regiment. Among the men who thus started 
for the front were J. R. Haskins, Francis M. Blacklock and 
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William Hopkins. Soon after reaching Camp Black they were 
transferred to Camp Townsend, where Messrs. Haskins and Hop- 
kins received commissions as Lieutenants and Mr. Blacklock was 
made a Sergeant. Lieutenant Haskins was formerly with the 
Niagara Falls Power Company, and Lieutenant Hopkins with 
the Carborundum Company. Sergt. Blacklock was also with 
the Niagara Falls Power Company. James Elliott Hewes 1s 
also a member of the 1st Regiment Volunteer Engineers, and 
ranks as Lieutenant. He is from the Falls, where he was con- 
nected with the Carbide Company. Still another Niagara Falls 
man is Archibald R. Livingstone, who nolds a Lieutenant’s 
commission. He was connected with the wheel-pit extension 
work. Corp. Edwin J. Murray, of this regiment, 1s a son of 
Sheldon T. Murray, who is the superintendent of the Niagara 
Falls Water Works Company, one of the allied companies ot 
the Niagara Falls Power Company. Mr. Murray was on the 
engineering force of the Cataract Construction Company at 
the Falls. 


Sixty-Foot Rails for B. and O. 


The receivers of the Baltimore & Ohio Railroad have pur- 
chased forty miles of 85-pound sixty-foot steel rails, and will 
experiment with them on the Pittsburg Division, and in the 
Baltimore tunnel. These rails were originally bought for the 
Columbia & Maryland Electric Railroad, which was designed 
to parallel the Baltimore & Ohio Railroad between Baltimore 
and Washington, and to become an important factor in business 
between those points. The project failed, and the material 
which was purchased has been sold. 


McGill University. 


T announcement of the Faculty of Applied Science of 

McGill University for the session 1898-99 has been re- 
ceived and gives a detailed description of the various courses 
taught in this well known university. The electrical engineer- 
ing course, for which at the present time tne Faculty is endea- 
voring to fill the chair of the McDonald Professorship of Elec- 
trical Engineering, appears to be a thoroughly practical one, in 
which the most careful attention is given to strictly technical 
details. The University is supplied with well equipped labora- 


tories and shops, which have recently been enlarged with the 
aid of generous donations; and the coming year will certainly 
be one of prosperity for this modern institution. 


Peace Prospects. 


This country appears to be now within measurable distance 
of peace with Spain, and there is an immediate better feeling. 
The country comes out of war with enhanced prestige in many 
ways, and besides having set Cuba free, finds a hearty welcome 
as ruler in Porto Rico, and in such parts of the Far East as ıt 
may be found expedient to retain. There is improvement in the 
iron and steel industry, the outlook for very large crops is 
bright, and the fall trade opens up well, especially out West. 
Bank clearings were 28 per cent. larger than in the week of 
1896, while failures fell off from 259 to 189. Gold imports are 
beginning, a sign of our unusually small imports of goods and 
our enormous trade balance. 

During the past week, 13,178 shares of Western Union were 
sold, from 92% up to 93%. Of General Electric, 6,442 shares 
were sold, around 395%. In Boston, Am. Bell Telephone closed 
the week at 27814, the rise being attributed to the sustaining ot 
the Carty “bridging bell” patent. N. Y. Edison sold at 131. 
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The Franklin Electric Supply House, Philadelphia. 


The importance of Phila- 
delphia as one of the leading 
centres of electrical trade in 
this country bids fair to be 
considerably enhanced by 
the establishment of the en- 
terprise which is to be 
known as the Franklin Elec- 
tric Supply House. In re- 
sources, facilities and lines 
represented it will be remark- 
ably strong, and the spirit 
which has carried its proprie- 
tor to pronounced success in 
other fields may be expected 
to make itself felt in this new 
one also. Mr. H. P. Feister, 
who has organized the enter- 
prise as its proprietor is well 
kuowa in the machinery world and has long been engaged 
in the production and sale of printing presses embody- 
ing his own inventions and improvements. He early 
saw the adaptability of the electric motor to such work 
as operating presses, and has installed large numbers in con- 
nection with his own machines. Becoming thus intimately 
acquainted with electrical apparatus and possibilities, and being 
further a man of great energy and resource, he has determined 
to develop his ideas also along electrical lines, with the aid of 
a first class staff and starting out with popular and standard 
lines of supplies. Special attention will be paid to electric light- 
ing, power work and telephony, but no branch of the now 
great electrical supply industry will be neglected. Among the 
lines taken up by the Franklin warehouse as wholesalers and 
jobbers are the following: Commercial Electric Co., dynamos 
and motors; Highland Electro Chemical Mfg. Co., Highland 
soldering paste; W. S. Hill Electric Co., switches and switch- 
boards; Ohio Electric Specialty Míg. Co., automatic motor 
starters, commutator lubricant, perfection brushes, woven wire 
brushes and leaf copper brushes; Riley Bros., magic lanterns, 


Mr. H. P. Feister. 
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stereopticons and kineoptoscopes; McNamara Bros., slate and 
marble for all purposes; Schmidt & Bruckner, 20th Century 
telephones; Prismatic Electric Sign Co., prismatic electric 
signs; D. L. Bates & Bro., fan motors, etc.; Oshkosh Logging 
Tool Co., electrical construction tools; John Rauscher, push 
buttons, the Franklin incandescent lamp, American burners. 
Chapman voltage regulator and Crefeld wires and cables. It 
will be seen that this is a very comprehensive and representa- 
tive list. Mr. Feister’s staff will be an excellent one, including 
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a number of well known electrical men. The warehouse itself 
is a fine commodious building, located at 506 and 508 North 
street, now called Cuthbert street, opposite Christ Churchyard, 
at Fifth and Arch streets, a bare block from the tomb of the 
great electrician whose name it bears. The proprietor and 
salesmen will be glad to receive the calls there of old friends 
and new, and will either send representatives to parties desiring 
quotations or will furnish prices, etc., by mail. They believe 
they can offer inducements that it will not be possible to resist 
in the way of advantageous trading. 


Stamped Metal and Cornice Work of J.FH. Eller 
& Co., Canton, Ohio. 


[? is seldom that art and utility are found so harmoniously 
combined, in the products of a manufacturing establish- 
ment, as in the articles produced from the works of this com- 
pany. Stamped metal work is the broad term under which the 
output of this establishment is comprised, but it conveys only 
a faint idea of the variety of uses and designs to which sheet 
steel lends itself, when manipulated by such genius and skill as 
characterizes the management of this company. Skilled artists 
are employed for designing and the company can supply any- 
thing in this line of work, for there is no limit to the special 
designs that can be made from a combination of classic forms 
by the substitution of different fillers and moldings and a proper 
arrangement of different sets of panels. The designs are first 
all modeled in clay and from these plaster casts are made which 
are preserved and used as patterns. From these patterns zinc or 
aly Waa 


ORNAMENTAL METAL WORK, MANUFACTURED BY ELLER & 
CO., CANTON. OHIO. 


steel dies are cast. Zinc is most commonly used and the dies are 
made very thick. The stamping is done in drop hammers, one 
of the dies being placed on the anvil and the other in the face 
of the drop. Each panel receives three or four blows and the 
sheets are passed in very rapidly one after another. After be- 
ing stamped, panels are retrimmed either on band saws or shears 
to insure accurate and close-fitting joints when in place. For 
stamping panels and metal ornaments for cornice work, five 
drop hammers are employed with an accompaniment of saws 
and trimming tools. These are all located in the basement of 
the building and are operated by electric power. 

Cornices are made either of galvanized sheet plate or of cop- 
per, the former metal being mostly employed. The designs in 
cornices are about as numerous as for ceiling panels, and call 
for artistic skill of a high order. One would need to study the 
handsome catalogue sent out by this firm in order to form any 
sort of an idea of the range and character of this work. The 
output includes not only spun metal balls, but also balusters, 
urns and lamp reflectors. Besides these forms which are allied 
to the galvanized cornice, there are letters, and moldings for 
gable ornaments; also finials and weathervanes in great variety, 
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‘besides ventilators, skylight frames, ornamental crestings, ridges 
and chimney caps. 

Roofing and Sheeting.—Both painted and galvanized sheets 
are employed for this purpose. No galvanizing is done by the 
company, however, but the black sheets are painted for root 
work, and for this purpose a number of paint grinding machines 
are provided, in which the iron oxide or metallic base is ground 
in pure linseed oil and is applied to the plates by means of roll- 
ers, one of which dips into a vat of paint, and through which 
“the sheets are passed rapidly and then placed on racks for dry- 
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METAL CEILING MADE BY ELLER & CO., CANTON, OHIO. 


‘ing. For roll roofing, the sheets after being painted are united 
in strips by means of a flexible double lock cross-seam, a spe 
‘Clalty with this firm. For this purpose a special machine is pro- 
‘vided on which the ends of the sheets are double folded and are 
then locked by being slid in place sideways. The sheets are 
then rolled into 50-foot lengths, and in the process of rolling, 
which is done by hand power, as each cross-seam comes under 
a press or groover in passing on the roll, the operator by means 
of a foot lever causes the die to descend, which presses the 
cross-seam flat and tight. The rolls of material are then wrapped 
in paper, and securely tied with wire for shipment. Roofing 
tools are provided by the company either for applying their 
pressed standing seam anchor-cap or lock-seam roofing. The 
‘company also make crimped edge and three crimped sheets of 
both painted and galvanized steel. The same material is also 
corrugated to different depths for roofing, siding and awnings, 
-and this is done in presses instead of on rolls, as is usually the 
‘case. By the stamping process the metal is said to be left more 
uniform and better for making laps. The corrugating press is a 
large machine capable of crimping plates 10 feet in length and 
the dies are actuated by means of a series of five toggle joints 
-and is run by an electric motor, as are several other of the fin~ 
ishing and stamping machines. The curved corrugated sheets 
are arched lengthways to any radius by passing them through a 
set of rolls which are beaded to fit the corrugation. The mate- 
rial is also pressed to imitate ordinary board siding, pressed 
‘brick, or rock-faced brick and stone, either in blocks or con- 
tinuous and cluster tiles and shingles and cluster shingle siding. 
The claims for siding of this kind are that it is fireproof, orna- 
mental, and can be put up for a small part of the cost of brick 
-or stone walls.. 

A large part of the output of the works consists of galvanized 
steel eave troughs and conductor pipes, the latter being either 
corrugated, round or square. Suitable hangers are also made 
of two patterns, one of stamped metal and the other of galvan- 
ized wire, twisted. This department is equipped with a full line 
of machinery for shearing and bending, beading and corrugat- 
ing. The eave troughs are made in 10-foot lengths without 
seams and in five sizes, ranging from 13% inches up to 8 inches, 
and are usually made of No. 28 gauge metal. The troughs are 
made with single or double bead, but are usually single and with 
-an improved slip joint that requires no soldering and is not af- 
fected by expansion. The conductors are also made in 10-foot 
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lengths without cross-seams and are corrugated after being 
rolled round, by placing the pipe over a mandrel having grooves 
throughout the whole length when the corrugations are formed 
by means of small wheels which register with corrugations in the 
mandrel and being mounted in a sliding head are actuated back 
and forth by means of a sprocket chain that runs over reversing 
pulleys at each end. These are operated rapidly and have a ca- 
pacity for corrugating several thousand feet of pipe per day. 
The work in this department includes conductor strainers and 
heads; also “Safety” lock-lever cut-offs. Elbows and shoes are 
purchased from other parties. . 

uil Cans.—In this department two types of oil cans are manu- 
factured, one of glass known as the “Leader,” the other of gal- 
vanized metal and known as the “Canton.” The former is made 
in one gallon size only and consists of a glass cup protected by 
an ornamental tinned wire jacket with bands at top and bottom. 
The “Canton” is made in one and two gallon sizes with spouts, 
three and five gallon sizes, either with a faucet or spout. A large 
department on the third floor is devoted to this branch of the 
business, and 1s provided with numerous soldering furnaces in 
which the fuel is gasolene. The cans are all tested for leakage 
before shipment by means of air pressure, the can being im- 
mersed in a tank of water so that the slightest leak is detectea 
by the escaping bubbles. 

The works occupy a three-story frame building 150 x 200 feet, 
located on Tuscaras street and the Fort Wayne Railway. The 
office and draughting room occupy part of the first and second 
floors, fronting on East Fifth street. Shipping facilities are ex- 
cellent and the product goes to all regions. This company 
makes a specialty of supplying cornice, skylights, metal ceiling 
and ornamental work for large buildings, and they have recent- 
ly secured several large contracts for material of that kind. Mr. 
J. H. Eller is sole proprietor of the business. 


The Williams Electric Co., Cleveland, O. 


T HIS is comparatively a new company, but enters the field 

with a manager who has had long experience in the manu- 
facture of telephone supplies, especially magneto bells. Its 
principal product at present is confined to magneto bells and 
telephone receivers. These specialties have many points to rec 
ommend them, being developed in every direction beyond the 
ordinary devices that bear the same name. Some of the special 
features of the bells are shown in the accompanying illustration: 

Fig. 1 is an illustration of the generator, showing a full front 
view. The magnets are held on to the pole-pieces by brass 


FIG. 1—WILLIAMS MAGNETO 


GENERATOR. 


bolts, and the arrangement is such, that there is no space be- 
tween the central and the outer magnets, so as to utilize all of 
the space on the pole-pieces that is radially adjacent to the ar- 
mature. There is also a very perfect and ingenious method of 
taking the magnetism from the permanent magnets, and distrib- 
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uting it uniformly around the cylindrical surface of the pole- 
pieces, by means of contact plates that are illustrated in Fig. z. 

Each contact plate has two ears turned inwardly to hold it 
in position on the pole-piece, and has, also, four ears turned 
outwardly to hold the permanent magnets rigidly in their 
proper place on the generator. 

Three portions of this contact plate are left flat or straight, 
so as to make a good contact surface on the permanent mag- 
nets, and two portions are formed so as to make curves coinci- 
dent with the outside curvature of the pole-pieces. This ar- 
rangement not only gives perfect contact between the perma- 
nent magnets and pole-pieces, but also takes the magnetism 
from the permanent magnets, at or about a horizontal line bi- 
secting the armature circle. The advantage thus gained is, that 
instead of short-circuiting the permanent magnets, by allowing 
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the pole-pieces to make contact at a higher point, a consider- 
able longer length of permanent magnetism is utilized to drive 
the magnetism through the armature, instead of being given up 
entirely to the one purpose of making contacts. In this way a 
better contact is obtained than in the old way, and at the same 
time a greater effective length of permanent magnets. 

The end plates which hold the shaft bearings, are punched 
from heavy brass, and have riveted into them very long 
brass bearings, which is a very important feature toward making 
the machine run quietly for a long period of time. These end 
plates are practically self-centering, so that the armature can 
be shifted and held centrally in the curvature of the pole-pieces, 
so as to prevent the armature wings from striking. This fea- 
ture is important when it comes to making repairs on the gen- 
erator, for one is enabled to take this machine apart and repair 
the winding, and reassemble it without the use of any special 
tools or appliances, and with but little trouble. 

This machine is equipped with a very reliable clutch form of 
automatic shunt, or cut-out, which, by reason of its simplicity 
of construction, is not liable to get out of order. The driving 
gear is of novel construction, and is placed on the left-hand side 
of the generator so as to avoid unequal wear on the gear bear- 
ings, caused by turning the crank. This feature entirely obvi- 
ates the disagreeable noise caused by the unequal wear of the 
gear bearings, due to operating the crank, and the proper cen- 
tre distance between the gear shafts is maintained indefinitely. 

The gear is made from a brass punching, which is radially cor- 
rugated, the object of which is to provide a driving gear that 
will distribute its tooth surface over the tooth surface of the 
Pinion in an absolutely uniform manner. This gear—paradox- 
ical though it may seem—will, it is said, not only last longer, 
but will run quieter during its life, than will a wide face cast 
cut gear, for the following reasons: Owing to the exact equality 
of the tooth surface of both the gear and pinion, the wear on 
each of them will be precisely the same, in spite of the differ- 
ence in their diametrical sizes, as will be seen at a glance, from 
the illustration. This novel feature produces an exactly uniform 
rate of wear on all of the surface of all the teeth on both the 
gear and pinion. The effect of wearing at the same rate will 
maintain to a greater extent the proper curves of the teeth, of 
both the generator and pinion, causing them to roll one upon 
the other, instead of sliding and grating, as would be the case 
with the wide-faced gear, whose companion pinion wears more 
rapidly than the gear. 
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‘the pinion is attached to the armature shaft, by means of a 
key and a machine screw, and can be instantly taken off and 
replaced without having to be driven off or on, as is the case 
of many forms of generators heretofore constructed. This lit- 
tle feature is of great convenience when repairs are necessary. 
The object of the designers of this instrument has been to con- 
struct a magneto bell that would last indefinitely, with but few 
repairs, and so constructed that all necessary repairs can be. 
made with the slightest possible loss of time or cost of mate-. 
rial. 

The resulting wave of current of this generator, due to the- 
peculiar construction of the pole-pieces, approaches very closely | 
the sinusoidal form, and is very useful in transmitting signals.. 
over long, leaky lines, having a high coefficient of self-induction 
or static capacity, thus making this instrument ideal for toll line 
work. 

The ringer, as will be seen from Fig. 3, is a decidedly- 
new departure. It has but a single core, which is parallel with 
the vibrating armature. The core head or end pieces are 
formed up of Swedish iron, and are swaged on to the core under- 
an enormous pressure, which practically welds the end pieces to 
the core, forming a very perfect magnetic joint. There are no . 
screws used to secure the core; therefore, no possibility of de- 
terioration of the electromagnetic circuit due to effect of rusty- 
joints and loose screws. 

The permanent magnet of the ringer is of the consequenr 
pole type, which has the armature suspended from the central 
and consequent pole. It strikes a very hard and stiff blow to.. 
the gongs, and in perfect unison with the generator pulsations,. 
irrespective of the speed of the generator. This is a very valu- 
able feature when it comes to toll line signaling, where sharp,. 
clear and distinct signals are almost an absolute necessity. The-- 
core being situated longitudinally between the end poles of the- 
permanent magnet, is constantly subjected to a magnetic stress, 
which accounts for the delicate responsiveness of this ringer to - 
extremely weak currents, on the same well known principle 
under which an ordinary telephone receiver operates, as there . 
is already a magnetic field existing in the core of the ringer, ana 
it is a well known fact, in electro dynamics, that it requires a | 
much smaller current to produce a given effect on an existing 
field of force, than would be necessary to create the field of © 
force, in addition to the effect. In other words, in operating 
this ringer, it is not necessary to swing the core, and with it the - 
remainder of the electromagnetic circuit through so long a cycle - 
as is necessary in all previous forms of ringers. 

The general appearance of the complete bell, is as in Fig. 4, . 
which shows the long lever gravity switch hook, with Craig sil- - 
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FIG. 3.—THE RINGER. 


ver contact pieces firmly attached to a-hard rubber block, which, -. 
together with the hook, is mounted in the bell box in such a 
way, as to make the switch hook entirely self-contained, the ad- 
vantage of which is obvious. The cabinet work is wired through- 
out with tinned copper wire, which: rests between tinned spring 
washers, secured by screws entering the binding posts, thus . 
forming spring contacts—all other contacts are soldered. This 
valuable feature will save much trouble due to loose contacts. 
The receiver cord binding posts, which are located on the 
lower left-hand corner of the base of the instrument, are very - 
unique in design, and are formed im such a way as to form a 
lock for the receiver coro tip, that will hold it like a vise, and at - 
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the same time hold it in position with a firm but spring pressure, 
which will prevent it from working loose and dropping out of 
the binding post. 

In the design of this bell, every point in the construction of 
magneto bells has been carefully considered, and every defect 
developed in existing forms, has been studiously avoided and 
ingeniously remedied. These machines are wound with the best 
quality of insulated copper wire, to ring through any specified 
resistance, from the standard of 10,000 ohms up to 150,000 ohms. 

This company are also designing a bridging bell -ystem that 
they will shortly have ready for the market, which, it is claimed, 
will be clear from all possibility of infringement of the Carty 
patent, being at the same time fully as efficient. 

The works occupy the third and fourth floors of the Kennard 
Building, No. 80 Seneca street, overlooking Lake Erie. The 
rooms are well lighted and the floor space aggregates 10,000 
square feet. The power is supplied from the building plant, and 
the tool equipment in the metal working and assembling depart- 
ments is very complete and of modern design. Among the spe- 
cial machines, may be noted an automatic gear cutter on which 
the teeth of the gears and pinions are cut, several turret-headed 
lathes and a number of die-making tools. In the winding de- 
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FIG. 4—COMPLETE WILLIAMS MAGNETO BELL. 


eo 


partment are four specially designed machines for winding the 
spools and armatures, each of which is provided with an auto- 
matic device for registering the number of convolutions. <A 
great number and variety of dies, all of special design, are pro- 
vided for stamping out the various parts that are made from 
sheet metal, and these include a large proportion of the material 
required in the structure of the apparatus, and there are but few 
parts that require detailed hand work. For the making of the 
magnets a large power shear is provided on which the bars, 
which are 34 x 1 inch, are cut into 13-inch lengths, and an open 
hearth double-deck brick furnace for heating the bars prepara- 
tory to bending, and this is done on a large bending machine 
on which either the horseshoe or the double arch magnets are 
bent to proper shape. These operations are followed by the 
polishing and buffing processes which prepare the bars for re- 
ceiving the nickel plate finish, and for which purpose a very 
complete nickel-plating plant is being installed. One of the 
most interesting processes in manufacturing the bells is that of 
magnetizing the bars after they are bent, and for this purpose a 
constant potential generator is provided, from the current of 
which a powerful helix is energized with sufficient magnetizing 
power, it is said, to lift a ton. Across the core of this the bars 
are drawn several times when they are permanently and strongly 
magnetized so that the three, constituting a field of each bell 
generator, are able to lift magnetically 20 pounds. Special care 
is exercised in selecting the metal designed for the field mag- 
nets and it is of such a character that its magnetism has never 
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been known to deteriorate and the nickel-plating does not 
crack. 

The arrangement of the stock room is an illustration of the 
system that prevails throughout the shop. Here open boxes are 
provided for each particular part that enters into the construc- 
tion of the bells or receivers and these are so arranged on stair 
shelves that any piece at any time may be readily found and the 
contents of each can be readily inspected and replenished be- 
fore the stock of any particular box is exhausted. In full run- 
ning order the works will employ 175 hands and the capacity 
will be equal to an output of 250 magneto bells per day. 

The organization of the company includes the president, J. A. 
Williams, who was formerly of the Williams, Abbott Com- 
pany, of Cleveland; the vice-president, Mr. F. J. A. Keller, and 
B. S. Chamberlin, secretary and treasurer, who was formerly 
with one of the prominent street railway companies of the city. 


W. H. Sills Mica Co. 


The W. H. Sills Mica Co., of Michigan avenue, Chicago, have 
recently put on the market a new line of electrical insulation 
known as “Micabeston,” which has stood the highest tests and 
is pronounced by authorities “perfect insulation.” The line in- 
cludes Micabeston plates for rings and other moulded insula- 
tion which may be made into any form by heating; Micabeston 
plates for segments for commutator uses, which will not ooze 
and is so perfectly made that commutators insulated with Mica- 
beston can be put together perfectly without baking, a trifling 
heat being required to soften the ring so that the commutator 
may be thoroughly tightened. In addition to flexible Mica- 
beston, oiled cloth and paper, they make all shapes and styles 
of insulation and have experienced a remarkable trade for the 
time established. They are now employing 50 people and are 
adding hands each week. They will open a New York branch 
before the end of the year, and contemplate sending a repre- 
sentative to England and Germany soon after the new year, 
with a view to opening a plant to supply European trade. 


An Immense Walker Order for France. 


An unusually large foreign order for electrical apparatus has 
been received by the Walker Company, of Cleveland. The 
order came from the Exploitation des Procedes Electriques 
Walker, the Paris agency of the Walker Company, and was for 
500 complete street railway equipments, comprising 1,000 25- 
horse-power motors, 1,000 controllers, and 500 trolleys. The 
apparatus will be the standard make of the Walker Company and 
will be distributed through cities in Italy, France, and Germany. 
An officer of the company stated that the order would be equal 
to equipping all but fifty of the motor cars in use in Cleveland 
at the present time. The money represented is in the neigh- 
borhood of $500,000. The order is to be filled in fifteen months. 
Apparatus manufactured by the Walker Company is now in use 
in Alexandria, Egypt, in Paris, and in a number of smaller 
places in France. 


The K. & W. Company’s Remarkable Fan Motor 
Offer. 


These are certainly days when no one who has access to the 
electric current will hesitate about installing in office, house- 
hold or factory an electric fan motor, especially when it can be 
procured for an insignificant sum of money. Recognizing this 
fact, the K. & W. Company, of Pittsfield, Mass., are placing 
on the market a large number of efficient and handsome alter- 
nating current motors which they have bought from a reliable 
firm who have discontinued the manufacture of fan motors. 
The balance of the stock which was purchased by the K. & W. 
Company is being offered by them at prices below cost of 
manufacture. The motors have been on the market for seven 
years, and thousands of them have been sold and are running 
to-day. They are built for 45-58 volt alternating circuits of 
16,000 alternations and are sold at the following remarkable 
prices: $5 for the 9-inch fans, and $7.50 for 14-inch fans. 

This offer should appeal strongly to central station managers, 
who can sell the motors direct to their regular lighting cus- 
tomers. They cameither dispose of them at a profit, or at cost, 
or present them free to some of their best customers or to those 
whom they desire to secure as customers. 
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Every motor running will increase the day load. They can 
buy a few of these motors, fit them with cord and attachment 
plug and leave them at the houses of prospective customers some 
hot day, and most of them will not permit of their removal. 
A motor should be set on the sideboard in their dining room 
and the breeze turned on the table during dinner hour, and 
they may then fully appreciate what a luxury it is. 

The stock of these motors is very limited, and it is simply 
a case of “First come, first served.” The company is prepared 
to send a motor on trial to responsible parties. 


The Beacon Incandescent Lamps. 


F OR a number of years it has been the endeavor of lamp 

manufacturers to construct an incandescent lamp, which, 
besides giving its rated candle power at the beginning and hav- 
ing a long life will retain this initial candle power for the largest 
possible number of hours. It appears from numerous tests 
made by the company and consumers, that the Beacon Lamp 
Co., of New Brunswick, N. J., have succeeded in producing 
such a lamp which they have been supplying to the trade in 
large quantities. The Beacon lamp is claimed to retain its initial 
candle power for over 300 hours, and anyone who has watched 
the disastrous effect on the customer’s eyes as well as the risk 
of losing customers on account of inefficient lamps appreciates 
the value of lamps which have a guarantee of an average main- 
tenance of the initial candle power for so long a time. The 
company are prepared to send lamps to anyone desirous of 
making their own tests, free of expense, so that they may judge 
for themselves how the Beacon lamp compares with other 
makes. It is claimed that careful photometric and electrical 
measurements have shown that after 100 to 300 hours the lamp 
gives more light, uses less current, blackens less and has as 
long life as any other lamp. The standard efficiency guaranteed 
by the company is 3.5 watts per candle, but lamps are made 
from 2.75 watts upward. The company will stand by its guar- 
antee, which they have never failed to fulfil. 


Sales of “Gravity” Motor Controllers. 


Mr. G. A. Nisbet, general manager of the Electrical Appliance 
Co., 27 Thames street, New York, reports very satisfactory 
sales of their new gravity motor controllers. Their device is 
also finding quite a sale in New England, L. A. Chase & Co., 
Boston, being the Eastern representatives. In order to fill their 
increasing trade Mr. Nisbet has just purchased an entire carload 
of slate which is used in the manufacture of these goods. 


Impulse Wheel Company’s Water 
Wheels. 


The American Impulse Wheel Company of New York states 
that it is making steady headway with its improved water 
wheel, which is attracting considerable attention in this and 
foreign countries. The company reports that it has the most 
satisfactory commendations in every instance, and finds busi- 
ness increasing rapidly. Besides wheels shipped to various 
parts of the United States and reported giving most favorable 
results, the company has wheels installed in Japan, France, 
Sweden and Scotland. For contemplated large power and 
transmission plants in Utah, Canada, Montana and Minnesota, 
these wheels are being given serious consideration; and the 
company confidently expects the adoption in several instances. 
The Columbus, Ohio, plant, which this company is building 
will be a novel one, and will be more particularly described in 
these pages on completion. The company informs us that it 
has all the advantages embodied in its water wheel of the best 
heretofore in the market with added improvements as the re- 
sult of the latest scientific knowledge and test. It claims to 
spare no pains to perfect mechanical design and construction, 
together with the highest efficiency, and gives special attention 
to regulation. Mr. Thorburn Reid is consulting engineer of 
the company. 


American 


LOUISVILLE, KY. A fire in the building occupied by Jas. 
Clark, Jr., & Co., manufacturers and dealers in electrical sup- 
plies on West Main street, resulted in a loss ot $20.000. It is 
said to have been due to the explosion of a barrel of insulating 
compound. 
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Wm. J. Murdock & Co. 


This company, located at 160 Congress street, Boston, Mass., 
are circulating a small leaflet explaining their well-known tele- 


phone receiver. It is a strictly high-grade instrument of the 
pony type, has two poles, a hard rubber case, plate binding posts 
and weighs 12 ounces. The magnets, which are made of the 
best steel, are supported near the diaphragm, so that the change 
in temperature does not affect the adjustment. The cost of this 
instrument is $2. The company will be pleased to answer any 
further inquiries about this instrument. 


Emerson Electric Co. 


This company is located at 714-718 St. Charles street, St. 
Louis, Mo., and has recently acquired control of a large number 
of alternating current cigar lighters, which they offer, in order 
to close them out, at $4.75 each. They believe it to be a good 
operative article, as large numbers of them have been in use 
for some years. As soon as this lot is disposed of the company 
will manufacture this appliance and market it under the same 
guarantee covering all articles now made by them. 


Harrison Bros. & Co., Inc. 


A very complete and interesting catalogue and price list has 
recently been issued by the well-known firm, Harrison Bros. & 
Co., Inc., Philadelphia, Pa. This house, which was founded in 
1793 by John Harrison, now has a factory covering an area of 
thirty-five acres, over two-thirds of which is occupied by sixty 
buildings of the most improved construction. Seven thousand 
tons of white lead is produced annually, and their other prod- 
ucts include colors for coach, car and house painters, ready- 
mixed paint, paper makers supplies, chemicals, etc. It might 
be mentioned that the power plant of this enormous concern 
has a capacity of over 3,300 h. p., and they own one and one-third 
miles of private siding connecting with the prominent railroad 
lines. The catalogue is claimed to be the most complete paint 
pamphlet ever sent out to the trade, and contains complete in- 
formation of the following products: White lead, red lead, 
litharge, zinc whites, “Harrison” oil colors, graining colors, 
brick paints, artists’, decorators’, and sign-writers’ tube colors, 
fresco and waters colors, ready-mixed paints, stains, fillers, var- 
nishes, japans, dry colors, acid and chemicals, a complete in- 
dex and numerous illustrations. 


John A. Roebling’s Sons Co.’s Souvenir 
Catalogue. 


There is, perhaps, no name which is more closely identified 
with industrial progress in this country than that of John A. 
Roebling’s Sons Co., of Trenton, N. J., not alone because they 
are said to be the largest manufacturers of wires for electrical 
purposes, but also on account of the great miscellaneous enter- 
prises undertaken and successfully completed by this company 
for a large number of years. It was half a century ago when J. 
A. Roebling transferred his wire plant and business from 
Pennsylvania to Trenton, and he was the first to engage in the 
wire making business in America. The present plant at Tren- 
ton covers more than twenty-two acres of ground, on which 
have been erected thirty-six large buildings. A force of 2,500 
operators is employed and the material handled in a year aggre- 
gates in the neighborhood of 150,000 tons. Steam engines rang- 
ing from 2,000 h. p. down, drive the machinery, and in the 
boiler house 6,000 h. p. is developed. The electric lighting sta- 
tion supplies current for 200 arc lamps and 2,000 incandescent 
lamps, through copper conductors which weigh altogether 20,- 
ooo pounds. It would take pages to describe the wonderful 
growth of this remarkable company, and we can do no better 
in this short notice than to extend to its officers vur sincere con- 
gratulations on its jubilee. Their souvenir catalogue deserves 
special mention, as it is certainly a remarkable production, and 
well worthy of the splendid record held by the company. It 
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contains, first of all, a complete history of the concern, and an 
elaborate description of all the processes employed by them. 
Then follow in order the details of construction of various 
bridges built by them, such as the Niagara Suspension Bridge, 
the Allegheny Bridge, the Ohio Bridge, the New York and 
Brooklyn Bridge, and various other suspension bridges. Fol- 
lowing this are chapters on logging with wire rope, installa- 
tions of cableways in various countries and numerous mines, all 
of them being accompanied by full-page illustrations. Then fol- 
low chapters on underground haulage by wire rope, inclined 
planes, power transmission by wire rope, street railway cables 
and the Roebling system of fireproof construction, and chapters 
on wire rope as well as illustrations and price lists of the various 
kinds of wire manufactured by the company. Then foMow in 
order steel cables, cable and wire terminals and hoisting ma- 
chines. The remaining portion of the catalogue is devoted to a 
thorough description of wires and cables for electrical purposes, 
such as copper and iron wire, magnet wire, lead encased cables, 
telegraph, telephone and submarine cables, bi-metallic copper 
wire, silicon-bronze wire for trolley purposes, their well-known 
Climax resistance wire, the Columbia rail bond, and a large num- 
ber of valuable and thoroughly revised wire tables. All this rep- 
resents a great deal of labor and offers by far the best informa- 
tion on the subject of wire rope and electrical wires from the 
standpoint of the consumer. The book is handsomely bound, is 
well printed, and has, as a frontispiece, a portrait of John A. 
Roebling, the founder of this remarkably successful company. 
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THE AMERICAN ENGINE SINE CO., Bound Brook, N. J., say 
that so perfect is the automatic regulation of their direct con- 
nected generating sets, that it simply requires the pressing of 
a button (opening the throttle) and the machine does the rest. 

THE ELECTRIC APPLIANCE CO., 242 Madison street, 
Chicago, Ill., pride themselves on carrying the largest and best 
assorted stock of line material in the West. 

THE BIBBER-WHITE CO., 49 Federal street, Boston, 
Mass., call attention to the “Victor?” and “New Era” gas 
lighters. 

THE STOREY MOTOR AND TOOL CO., of Philadelphia, 
are now located at 464 So. Broad street, Trenton, N. J. 

J. B. ELLER & CO., 100 East Fifth street, Canton, O., ad- 
vertise stamped metal ceilings, galvanized cornice, ornamental 
crestings, galvanized iron skylights and steel roofings, as well 
as other building materials. They publish a catalogue which 
may easily be obtained. 

THE WESTERN ELECTRIC CO., Chicago and New 
York, advertise the Lakon transformer and electrical apparatus 
and supplies. 

BEACON LAMP CO., New Brunswick, N. J., guarantee an 
average maintenance of initial candle power for over 300 hours 
at standard efficiency on the lamps made by them since the first 
of the year. 


THE ELECTRIC APPLIANCE CO. have just issued a 
very neat circular of electrical house goods specialties for which 
they are general Western agents, giving particular attention to 
the Noxall annunciator, showing in detail the construction and 


operation of the machine, etc. The Electric Appliance Com- 
pany will be pleased to send a copy of this special circular and 
price list to any of the trade who have not received the same. 

CENTRAL ELECTRIC CO. In addition to carrying a large 
and well assorted stock of the celebrated Loricated conduit for 
interior wiring, the Central Electric Company, of Chicago, an- 
nounce that they have full and complete lines of all sizes of 
circular loom conduit and plain brass and iron armored interior 
conduit and all fittings. 

NILES & SCOTT CO., Laporte, Ind., are ordering another 
Thomson electric welder. The one they now have cannot keep 
up with its work, although it welded 112,000 wheels last year. 


THE ELECTRICAL ENGINEER. 


[Vol. XXVI. No. 535. 


KOKOMO, IND. The Citizens’ Light and Power Co., C. 
L. Harvey, manager, is in need of a good arc lamp man, who 
can trim and adjust. 

ST. LOUIS, MO., Western Electrical Supply Co. proposes to 
increase its capital stock from $25,000 to $50,000. 

MR. MARTIN J. INSULL has severed his connection with 
the firm of Sargent & Lundy, and has now opened an office 
at 1013 Monadnock Block, Chicago, where he will continue as a 
manufacturers’ agent, handling dynamos, motors, incandescent 
lamps and other appliances. 

MR. N.S. PARKER. The Fort Wayne Lamp Co., of Cleve- 
land, O., notify us that N. S. Parker, traveling through the 
West, representing himself as an agent for the company, is not 
a representative of theirs at all. 


SEW ERARD NOTE 


FALL RIVER, MASS. The Fall River Bleachery, at Fall 
River, Mass., have placed the contract for their new mill with 
the Berlin Iron Bridge Company, of East Berlin, Conn. The 
building is 65 ft. wide and 200 ft. long with side walls of stone, 
the supporting framework being made of steel. 
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Electrolytical Processes or the ‘Extraction, Sep- 
aration and Refining of Metals—The 


Tommasi Process. 
BY D. TOMMASI. 


Ty the electrolytic treatment of metallic compounds, more 
energy than is required for the operation itself has been 
wasted for the simple reason that in the electrolytic apparatuses 
ordinarily used, all attempts to diminish the internal resistance 
and reactions of the bath and to suppress polarization have 
failed. 
The electrical resistance is due: 
(1) To the distance the electrodes are kept apart, and this is 


FIG. 1—GENERAL VIEW OF TOMMASI ELECTROLYSER. 


considerable particularly in the case of the refining of certain 
metals, which instead of becoming deposited compactly, are 
deposited in a crystalline state, as in the case of zinc, or in a 
spongy form as in the case of lead, and would lead to short 
circuitings if the anodes and cathodes were not kept sufficiently 
far apart. 

(2) To the lack of homogeneity of the metallic deposit and its 
feeble adhesion to the cathode. 

(3) To the variation of density of the several layers of liquid, 
the conductivity of which decreases with the density. These 
injurious reactions are the result of the attacking action, more 
or less energetic, of the electrolyte on the metallic deposits, giv- 
ing rise to the formation of internal counter-currents. 

Polarization is caused by the layer of hydrogen gas which 
is generated at the cathode surface and which sets up a cur- 
rent but in an opposite direction to the principal one. 

In order to work as economically as possible, 

(1) The resistance of the bath much be reduced to a mini- 
mum, and this can be done either: 

_ (a) By avoiding all possibility of formation of short circuits, 
by which it would therefore enable the electrodes to be brought 
quite close together. 

(b) By taking advantage of the condition of the metal pro- 
duced. 

(c) By making the bath of uniform strength. 

(2) Polarization must be done away with by getting rid of 
the hydrogen as fast as it accumulates on the cathode. 

The Tommasi electrolyser (Figs. 1, 2, 3, and 4) consists of 1 
rectangular tank d, in which are placed two anodes p p, between 
which is placed the anode c, a metallic disc mounted on a gun 
metal spindle and capable of being rotated. 

The disc is not entirely submerged in the bath, but only a 
part of it is, so that that part comes alternately in contact with 
the air and the electrolyte. | 
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That part of the disc which emerges from the liquid, when 
the disc is rotated, passes between two scrapers, O, whose 
duty it is not only to scrape off the spongy deposit, but also 
to depolarize the surface of the disc. 

The anodes can be either in the form of plates or of coarse 
powder. When used in a granular state, the compounds are 
simply packed in a perforated receptacle in the centre of which 
a metallic plate, to act as conductor, has previously been 
placed, and to make sure of there being good contact between 
the granular pieces and the conductors, a similar metallic plate 
is placed on the bottom of the receptacle on which they lie. 

In the larger form of electrolysers, the anodes are made up 
of two or more parts to permit of their being withdrawn, and 
replaced if necessary, without having to disturb the disc 
cathode. The disc is made all in one piece when the metal to 
be recovered is deposited in a spongy state; it is, however, 
made in several interchangeable sections when the metal 1s 
deposited in a compact state. The sections with which the 
cathode is built up are fixed to the spindle by means of bolts 
or screws, which can be unfastened when it is desired to re- 
place any of the sections. 

When the sections are coated with a sufficiently thick layer 
of metal they are withdrawn by a hook at the end of a chain, 
which is wound round a roller placed over the electrolyser. By 
a suitable arrangement the sections are taken to a bath of 
molten metal, similar to that deposited on the sections—into 
which they are dipped, the electrolytic deposit is melted in the 
bath and the sections can be taken back to the electrolyser to 
be again deposited upon. 

The advantages of the Tommasi electrolyser over others are 
as follows: 

A. In the case of metals which become deposited in a spongy 
state, as for example, lead. 

Ist. Polarization is entirely done away with 

(a) By the rotation of the cathode disc in the electrolyte. 

(b) By the rubbing action of the scrapers on each side of 
the disc, such operation helping to get rid of the hydrogen 
clinging thereto. 

2d. The metal deposited on the disc is removed as the deposi- 
tion proceeds, from which the following advantages are de- 
rived: 

(a) The metal being continually removed from the oxidizing 
action of the electrolyte is not liable to be attacked and con- 
sequently to forming local couples by which the current set 
up is in the opposite direction to the principal current. 

(b) A considerable diminution of the electric resistance of 
the electrolytic bath, since it iss possible to bring the anodes 
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FIG. 2.—VERTICAL SECTION OF TOMMASI ELECTROLYSER. 


and cathodes as close together as possible without any short 
circuits. 
(c) Considerable saving in the consumption of electric en- 
ergy, due to the diminution of the resistance as just stated. 
3d. The density of the liquid in all parts of the electrolyser 
is the same, due to the rotation of the disc which keeps the 
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liquid agitated and mixed without interruption and consequently 
prevents its becoming saturated at the bottom and feeble in 
strength at the top, as is the case in ordinary electrolysers 
where the liquid is at rest. 

B. In the case of metals, for example, copper, they become de- 
posited in a compact state. 

The density of the layers of liquid which the current passes 
through, is uniform, owing to the action of the rotating discs, 
which agitates and mixes the liquid and consequently prevents 
its becoming saturated at the bottom and becoming weaker 
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FIGS. 3 AND 4.—PLAN AND HORIZONTAL SECTION OF TOM- 
MASI ELECTROLYSER. 


in strength near the surface, as is always the case in electro- 
lysers where the liquid is at rest. 

Inasmuch as the Tommasi electrolyser can be advantageously 
employed in all electrolytical refining of metals, such as cop- 
per, lead, zinc, nickel, silver, etc., the recovery of tin from 
tinned iron scraps, the treatment of matts, the extraction of 
metals from their ores, more particularly zinc, copper, anti- 
mony, gold, etc., we shall only deal with the electrolytic de- 
silverizing of argentiferous lead. 


THE ELECTROLYTIC DESILVERISATION OF ARGENTIFEROUS 
LEAD BY THE TOMMASI PROCESS. 

This process can be applied equally to argentiferous cop- 
per pyrites, as to argentiferous blendes, and other argenti- 
ferous minerals, but we shall only deal with the electrolytic 
desilverization of argentiferous lead. 

The principle upon which this process is based consists in 
electrolysing a solution of a lead salt, which has not only a 
very low electrical resistance, but also does not give rise to 
the formation of peroxide of lead. It is well known that the 
electrolysis of plumbic solutions nearly always leads to the 
formation of peroxide of lead, which in being deposited in the 
anodes forms a couple setting up a current in the opposite di- 
rection to the principal current, the effect being to increase the 
resistance of the bath and consequently also the e. m. f. nec- 
essary for its decomposition; and to use the argentiferous alloy 
itself as anode, the cathode being a disc made of metal, which 
is unattacked by the electrolyte. Under the action of the cur- 
rent, the lead in the anodes becomes dissolved and deposited 
as spongy crystals on the cathode disc, whereas all the silver 
in the alloy being insoluble in the bath falls to the bottom of 
the electrolyser in a perforated recipient put there for the pur- 
pose. In the event of there being antimony and arsenic pres- 
ent with the silver, they can be separated from it by fusing in 
a crucible with a mixture of borax and sodium nitrate. The 
antimony and arsenic are converted into antimoniate and 
arsenate of sodium respectively and all the silver remains in 
the metallic state. 

The electrolyte used is a solution of the acetates of lead and 
sodium or potassium, to which are added certain compounds, 
the nature of which is kept secret. 

The method of working is as follows: 

The argentiferous lead is melted and cast into suitable molds. 
The % anodes—each anode is in two 14 circular pieces—are at- 
tached to four metal rods placed at the top of the electrolyser 
and which are each of them provided with a screw and bolt. 
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These are in connection with the positive pole of the dynamo. 
The anodes are so held that not only is it possible to keep the 
electrodes a fixed distance apart, but it is possible to bring them 
closer together as the anodes become used up. 

The cathode disc is placed between the anodes and is in con- 
nection with the negative pole of the dynamo, contact being 
made by means of a metallic brush rubbing on the spindle of the 
disc. In working the discs made to make one or two revolu- 
tions a minute, the disc whch is three meters in diameter is 
made of aluminum bronze, or of nickeled iron. It may be 
made of copper or even of sheet iron. As soon as the current 
is turned on, the lead commences to be deposited on the disc 
in the shape of spongy crystals. 

When the deposit of lead has been judged to be of sufficient 
thickness, and it is thought advisable to remove it, the current 
is switched off and the scrapers are applied. These scrapers 
are two brass or aluminum bronze plates, which by a simple 
mechanism can be brought close up against the disc or with- 
drawn, as the case may be. By the action of the scrapers, the 
lead is detached and falls into suitable “gutters” by which it is 
led to a sieve of metallic gauze. The lead is washed with 
distilled water and submitted to great pressure. The liquid 
which exudes is collected with the washings, and the whole is 
evaporated down till it reaches a density of 300 Baume. The 
solution is allowed to get cold and is pumped into the elec- 
trolysers. The compressed lead is heated in a crucible with 2 
to 3 per cent. of charcoal powder and cast into ingot molds. 

When the anodes are dissolved, they can either be replaced 
by tresh ones, or the silver which has fallen to the bottom of 
the tank can be collected. In the latter case, the disc is raised 
by suitable means, and the perforated recipient, which had been 
placed at the bottom of the tank at the beginning of the oper- 
ation, is taken out, as it contains all the silver which has fallen 
away from the anodes. 


Theoretically, the extraction of silver from an argentiferous 
lead, or as it is most generally called, the refining of lead, by 
means of the electric current, does not demand any consump- 
tion of mechanical energy. 

The amount of heat evolved by the solution of a molecule of 
lead as acetate is exactly the same as that absorbed by the set- 
ting free of a molecule of lead from that same salt. 

The mechanical energy is, as a matter of fact, utilized solely 
to overcome the resistance of the bath, which acts as electrolyte 
and also the polarization of the electrodes. It should, however, 
be observed that the passage of a metal from the anode to the 
cathode must necessarily absorb a certain amount of mechan- 
ical energy, but this is so very small that it can easily be neg- 
lected. 

In short, if it were possible to do away with the electrical 
resistance of the electrolyte and suppress the polarization of 
the cathode (the anode being soluble does not become polar- 
ized) the electrolysis of any salt, using a soluble anode made 
of the same metal as that of the salt in solution forming the 
electrolyte, would take place, not without using up no energy 
at all, but only an excessively small quantity of it and nothing 
in proportion to that needed in the refining of some metals, 
and chiefly in the case of lead, with which we are at present 
dealing. 

It has been impossible up to the present to do away with 
the polarization of the cathode in the electrolytic refining of 
this metal, and to prevent the formation of peroxide of lead 
at the anode. 

In the refining of lead, the resistance of the electrolyte and 
the polarization are due to the following: 

As regards the resistance: 

Ist. To the distance the electrodes are kept apart, which must 
be at least 10 centimeters, for lead, as is well known, becomes 
deposited in the form of crystals, the volume of which is gonsid- 
erable (more particularly if a strong current is used), and would 
eventually lead to short circuits if the anodes and cathodes 
were not kept sufficiently far apart. 

2d. Owing to the weakness with which it adheres, the lead 
deposit would very soon become detached from the cathode and 
fall to the bottom of the bath, if pains were not taken to fre- 
quently collect it, in fact, almost as fast as it is deposited. 

3d. To the unequal density of the various layers of liquid the 
conductivity of which is less as the density diminishes. 

With regard to polarization: 

To the layer of hydrogen which becomes deposited in the 
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cathode, and which gives rise to a current which is in the op- 
posite direction to the principal current. 

In the Tommasi electrolyser, as has already been said, the 
resistance of the bath is considerably reduced by the possibil- 
ity of bringing the electrodes closer to each other, even up to 
two or three centimeters, since the deposited metal being fre- 
quently removed, it cannot lead to the formation of short cir- 
cuits. 

As to the polarization, that is completely done away with 
by the rotation of the disc and the intermittent rubbing of the 
scrapers, when they are brought into contact with the sides of 
the disc, in order to take off the lead deposit. 

To the important advantages of this process already men- 
tioned, there is one other, none the less important, to be 
added, viz., the composition of the electrolyte. As a matter 
of fact, it is not easy to choose a good bath, particularly for 
the refining of lead, for that bath must satisfy certain condi- 
tions, on which depend to a great extent the success of the op- 
eration. These conditions are as follows: 

Ist. The resistance of the bath must be very low. 

2d. During the progress of the electrolysis, there must be no 
crystalline or amorphous deposit on the electrodes. 

3d. The lead deposited much be in such a state as to .ad- 
here sufficiently so as not to fall off, yet not so strongly as not 
to be taken off by means of the scrapers. 

4th. It should dissolve out the lead only, without attacking 
the silver contained in the alloy. 

These conditions are fulfilled by the use of an electrolyte, the 
composition of which has been given above, whose electrical 
resistance is very low, does not crystallize out, nor yields a 
deposit of peroxide of lead on the anodes, does not dissolve 
out the silver, and finally yields a deposit of lead which adheres 
well to the disc and yet is easily detached therefrom by means 
of the scrapers. 

As the result of a large number of experiments, for an elec- 
trolyser of the following size and dimensions, the electrical con- 
stants, which we will give further on, can be taken as the basis 
ot calculation: 


Number of disc cathodes. .......ssssesoeesecceessneccecoessece I 
Diameter öf -dise sercceatisriiot ist dE arrian neea I meter 
Thickness of disé sceicc caw sir ocdvewicahe E 2m. m. 
Height of disc out of the electrolyte ................. 40 c. ms. 
Surface of the disc submerged ...........0.00:0- 2,910 sq. Cc. ms. 
Material of which disc is made ........ copper or sheet iron 
Revolutions of disc .........c cece cee ceencennces I per minute 
INU DEF of anodes sternis kee se liw sos cure ee ukara eE ene 2 
Thickness of anodes .......esesescsesesccseessceesooeo Ic. m. 
Composition of anodes .............ce.eeeee: argentiferous lead 
Distance between the anodes ...........cccceeereeces 4 c. ms. 
Distance between an anode and a cathode ............. 19 m. m. 
Compositon of electrolyte .double acetate of lead and potassium 
G ürrent bok picks renen ete sen hoe EEEE eee 75 amperes 
Resistance of the bath .........sessenesssessec... 0.00387 ohm 
Em harrean ku EEE EE ET E aa ts 0.29 volt 


According to Ohm’s law, for a given resistance the current 
varies directly as the e. m. f. on the other hand, if the surface 
of the electrodes is increased; in other words, if the resistance 
of the bath is reduced proportionately to the intensity of the 
current, the e. m. f. will remain the same. 

The following are the details of an installation, which would 
be capable of desilverizing electrolytically by this process, from 
25,000 to 30,000 tons of argentiferous lead per annum. 


Number of baths in parallel ... .......... cece ecw eee neces 500 
Disc and cathodes per bath ........... csc e ccc e ee cee ee errn I 
Diameter of disc cathodes .......... cece ccc ee ee eeeees 3 meters 
Thickness of disc cathode .........0. cece cece cece eee 2c. ms. 
Nature of CIS wise dees i yiosi re tiatwee sd es Aluminum bronze 
Anodes in each bath ........esesssasconssssserosssossveseccceo 2 
Thickness of anodes .....ssesssoesssssssecssossessecereo 5 c. ms. 
Nature of anodes ...........e.c cee ecseeeeeeee Argentiferous lead 
Distance between anodes and disc ...........2.0008- 2c. ms. 
Revolutions of disc ..... cseccceec cece ec eeeeeaee I per minute 


Compositon of electrolyte 
Double acetate of lead and potassium 


E m k për atl 26.6004 oases heiewceusvatwos eee socks 0.75 volt 
Total e. m. f. for the 500 baths (a) .......... 0. cee eee 375 volts 
Current: eeror ae Nr ae NEREA AEE 1,800 amperes 


Conductor ....consists of 400 wires of 6 sq. m. m. cross section 
Length of conductor .......sessecesssessesessee.s> 500 meters 
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Resistance of conductor ..........cccecceeccccccess 0.0035 ohm 
E. m. f. absorbed by conductor (b) .........e..0e00. 6.3 volts 
Total e. m. f. (a & Db)... ccc ee ee wee eee 381.3, say. 382 volts 
Energy absorbed ws d.ca decane eelniecndee eae was 657,600 watts 
Power ol dynamo noc sGco ee poh elses sey he 721,980 watts 
Motive POWER dieatieievaded: awd deateaed eases eautereeeas 980 h. p. 
Cost of a 1000-h. p. engine .....sseeceseseos.o.s. 200,000 francs 
I dynamo of 721,980 watts, or 5 each of 144,326 

WaS is rare ce Ascaris eae A EE unis 80,000 “ 
500 electrolysers, including the electrolyte at 1,000 

T T cents ease lt able ahewed-icaese tee hes ze 500,000 “ 

Total 2 avian heed are casa eae ew ation 780,000 francs 

$156,000 

CONGUCIGR usrano roaraa aAA 20,000 francs 
Interest at 10 per cent. on 780,000 francs ......... 78,000 “ 
Interest at 5 per cent. on 20,000 francs ............ 1,000 “ 
Coal assuming 800 grammes per h. p. hour at 15 

Mancs a ton usores EnS aeaa 86,400 “ 
Oil and sundries soa odd oe oho ena inaran 10,000 “ 
2 -StOKCLS 3s wis avs.dso Cenk been deena Six ese eeuteneec 5,000 “ 
2 ClOCETICIANS- eaaa aa AS a a E Aa 5000 “ 
30 assistants sorisa odrea aans an ORN 30,000 “ 


215,400 francs 


$43,080 
Lead deposited in the electrolysers. 
In each bath, per hour (1,800 X 3.9)............ 7,020 grammes 
In 500 baths, per hour............. cc cece ee eeneee 3,510 kilogrs. 
In 500 baths, in 24 hours............e ccc ececeees 84,240 kilogrs. 
In soo baths per annum of 300 days...............6- 25,272 tons 
The cost of one ton of lead, therefore, comes to 
215,400 
oe ee 8.60 francs ($1.72). 


If work was carried on every day throughout the year it 
244,923 
———— = 8 francs a ton ($1.60). 


Using hydraulic power (waterfall) for driving the machinery, 
the cost of production of one ton of lead would be 
(a) For 300 working days a year, 


145,000 
ag 5.80 francs ($1.16). 
the cost of the desilverising of the lead. 

(b) For 365 working days a year, 
152,794 
30,747 , 

The average cost of the electrolytical desilverizing of argen- 
tiferous lead works out at 6.85 francs, say 7 francs ($1.40), a ton. If 
we assume two francs to include the cost of casting the anodes 
and of the lead and silver ingots, and incidental expenses at I 
franc, the total cost of the electrolytical treatment of argen- 
tiferous lead would certainly not exceed 10 francs ($2) a ton. If, 
however, we consider that the ordinary process for refining 
lead costs at least 5 francs ($1) more per ton than pig lead and 
that, on the other hand, electrolytic lead is much purer than 
the refined lead of commerce, the conclusion to be come to is 
that the electrolytic desilverizing of argentiferous lead would 
not in reality come to, at the most, 5 francs a ton. Notwith- 
standing these considerations, which nevertheless are not 
worthless, we shall assume as the basis of our calculations, 10 
francs as being the cost of the complete treatment of a ton of 
argentiferous lead. 

By this process argentiferous lead, poor in silver, can be ad- 
vantageously treated, i. e., containing 150 to 200 grammes of 
silver to the ton, and even less, if the cost of fuel is not excess- 
ive, and, better still, if water power is available. It is just these 
poor ores which are the most abundant and the purest, and 
from which it is not possible to extract the precious metal by 
chemical processes, for the value of the silver would not cover 
the cost of the desilverizing of the lead. The following table 
will show better the advantages which this process for the elec- 
trolytic treatment of lead poor in silver offers: 


would work out to 


= 5 francs ($1). 


Silver present in one ton of lead. 


Cost of Tommasi process...........e000: 10 francs ($2) a ton 
Cost of chemical process...........0.eec0. 30 francs ($6) a ton 
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IIO grammes.............profit, 1 fr. (20c); loss, 19 fr. ($3.80) 


150 grammes.............profit, 5 fr. ($1); loss, 15 fr. ($3) 
200 grammes............. profit, 10 fr. ($2); loss, 10 fr. ($2) 
250 grammes............. profit, 15 fr. ($3); loss, 5 fr. ($1) 
300 grammes............. profit, 20 fr. ($4); loss, o fr. ($o) 
350 grammes............. profit, 25 fr. ($5); profit, 5 fr. ($1) 


This process cannot only be advantageously applied to the 
extraction of silver from argentiferous lead, but it can also be 
applied to many other important purposes, viz., the preparation 
of spongy lead for electrical accumulators, carbonate and oxides 
of lead. 

Spongy Lead. 

The lead recovered from the electrolysers is a spongy mass 
composed of minute crystals, which are very light and very 
plastic, and in this state it is an excellent active substance for 
accumulators of any known system and particularly in the Tom- 
masi accumulator, known as the Fulmen. Its plastic condition 
renders it easy of application to the electrodes of accumulators, 
and its fine state of division makes it a substance eminently 
suitable to be transformed rapidly under the influence of the 
electric current into peroxide of lead. 

The spongy lead used by some manufacturers of accumu- 
lators is obtained by the addition of zinc to a solution of lead 
acetate. The lead thus obtained is not only more expensive 
than that obtained electrolytically, but it is far from being pure, 
since it contains the greater portion of the foreign bodies con- 
tained in the ordinary zinc of commerce, chiefly arsenic, bis- 
muth and antimony, and the presence of these is detrimental to 
the good working of the accumulators and causes them to rap- 
idly deteriorate. 

As to the cost of production of a ton of spongy lead, it can 
approximately be taken from the following: 

1,832 kilogs of lead acetate @ 650 fr. a ton..........1,190.80 fr. 
320 kilogs of zinc @ 450 fr. a ton.....cccccccccccccee 144 Ér. 

(This is the theoretical quantity. As a matter of fact, at least 
500 kilogs are used.) i 
Labor 054-65 wes- 6 ccicleenwe: enra EOE E E 20 fr. 
1,354.80 fr. 


$270.96 

The acetate of zinc formed having no industrial application, 

its commercial value is quite insignificant; in fact, it is prac- 
tically valueless. 

By the Tommasi process a ton of chemically pure spongy 
lead would cost: 


Led anodes seoser i ia i E E 250 fr. 
Cost of electrolysis. ......... cc cece cc eee cece cn eeseeenes 8 fr. 

258 fr 
That is to say, in round figures, 260 francs.............. $51.60 


The saving effected would thus be 1,355 —260= 1,095 fr. 
($219). Assuming an annual consumption of 1,000 tons, the 
adoption of this process would lead to the saving of 1,095,000 
francs ($219,000). 

Lead Carbonate. Lead Oxide. 

According to the treatment to which the spongy lead ob- 
tained from the electrolysis is subjected, it is possible to pro- 
duce either 

(A) Unoxidizable lead, and 
(2) becoming converted into litharge 

or minium, according to the 
temperature; 
(b) becoming converted into carbon- 
ate. 
(B) Oxidizable Lead. 

When the electrolytic lead is acted upon by certain re-agents 
it becomes easily oxidizable and becomes very hot when in con- 
tact with air. The oxidation of the lead is nevertheless only 
partial, for it does not whiten and remains in a grayish powder. 
This powder, composed of finely divided lead, does not melt 
when heated in contact with air, but becomes rapidly converted 
into oxide of lead. It will therefore be possible to obtain from 
electrolytic lead, massicot, litharge, and even minium, in a very 
pure state and very cheaply. 

It is estimated that the cost of production of a ton of oxide 
of lead prepared by this process will not cost more than 20 
francs ($4); i. e., its price would come to 270 francs ($54) if lead 


(B) Oxidizable lead. 
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costs 250 francs ($50) a ton; whereas, litharge and minium pre- 
pared by the ordinary processes cost at least 400 francs ($80) a 
ton, from which it is seen that the Tommasi process leads to a 
saving of 130 francs ($26). 

In order to produce lead carbonate, i. e., lead becoming white 
when in contact with air, the lead obtained from the electroly- 
sers is submitted to treatment in an apparatus, by the aid of 
which it is possible to deal with large quantities of the lead. It 
may be added that this apparatus, being hermetically closed, 
there is no fear of any carbonate of lead dust floating about in 
the air, as is the case in the ordinary manufacturing process, 
and which is so harmful to those employed in its preparation. 
By this new arrangement this operation is perfectly harmless. 

When all the lead has been transformed into lead carbonate 
it only remains for the product to be washed and dried on slabs 
of porous ware. 

It would be well to estimate the cost of production of lead car- 
bonate by the electrolytic prices and to see the saving effected 
by it over the ordinary process of manufacture. 

The composition of lead carbonate varies according to the 
process by which it is manufactured. The formula which most 
nearly corresponds to the ordinary commercial carbonate of 
lead can be taken as 4 P.C. CO:, P CO,H:O. From this form- 
ula it follows that for the production of one ton of carbonate 
the amount of lead theoretically required would be 715 kilo- 
grammes, practically 80o. 

We have already seen that the cost of production of a ton of 
electrolytic lead was at the most 10 francs ($2), and conse- 
quently a ton of lead carbonate prepared by our process can be 
approximately estimated to cost: 

800 kilogrammes of ordinary lead for making anodes @ 


260 M BOM daca en aeaea e a Semeanywes 200 fr. 

Cost of electrolysing..........ccccceccc ces ccccsccceeces 8 fr. 
Cost of making lead carbonate........ Muh AEREE E 20 fr. 
228 fr. 

$45.60 


Lead carbonate made by the ordinary process costs about 
430 francs ($86) a ton, taking the price of lead at 250 francs ($50) 
a ton. The saving in cost of production by our process would 
therefore be 430—238—202 francs, say, 200 francs ($40) a ton. 

The method just described is not only eminently practical, 
but also very economical. It must consequently, and in a very 
short time take a leading place in the electro-metallurgical in- 
dustry. 


The Soot of Acetylene Flame. 


The soot of the acetylene flames represents a valuable product, 
especially for the color industry. When acetylene gas is burned 
with a smoking flame three or four times as large a quantity of 
soot is obtained as from the same quantity of mineral oil. The 
acetylene soot is very light and exhibits an absolutely black 
color without any tinge of brown. Besides, all tarry admixtures 
and other substances contained in lamp black, etc., are absent 
from the soot. It is very bulky and will be specially adapted 
for India ink, as well as for colors used in printing and litho- 
graphy. A recent French patent issued to E. Hubon gives three 
methods for the production of the color. According to the first 
the acetylene gas is kept in a steel cylinder under two atmos- 
pheres pressures and is then ignited through an electric spark 
or a glowing platinum wire by way of explosion. The final 
pressure of the resulting hydrogen does not exceed twelve at- 
mospheres, so that the danger of an explosion is excluded if 
steel cylinders of corresponding strength are employed. This 
method has the advantage that the theoretic yield of carbon is 
obtained from the acetylene, the product being of the greatest 
purity. 


NATCHEZ, MISS.—A contract for a term of ten years for 
electric lighting has been made by the city with A. & M. Moses, 
who offered 100 arc lights at $103 per annum; city incandescents, 
15 cents per k. w.; private arcs, etc., at 18 cents per k. w. The 
concern gives bond in $15,000, and will at once erect a power 
house, plant, etc. 


ST. LOUIS, MO. The Bell Telephone Co. is introducing 
slot telephones, on a percentage basis, chiefly in the drug stores. 
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Power Transmission and Distribution for Rail- 
way Work.’ 
BY ERNST J. BERG. 


W HEN electric power was first applied to railway work, the 

distances of transmission were comparatively short, so 
that one generating station usually located in the centre of dis- 
tribution was sufficient to furnish all pọwer at a reasonable 
loss. 

As the plants were extended it was soon evident that even 
disregarding the question of efficiency, the distances were very 
limited for commercial and practical reasons, and boosters con- 
nected in series with the line so as to raise the voltage propor- 
tional to the load were introduced. By their use it was pos- 
sible to cover considerable distance and yet keep the potential 
up without too excessive an amount of copper. Since, how- 
ever, any booster system must be very inefficient, such in- 
stallations are not very common, and their field of usefulness 
limited to cases where considerable power is taken and at the 
end of a long line for a short time only. The next step to- 
ward extension was the introduction of power stations located 
in various places in the network, but the complication and in- 
efficiency of such an arrangement was apparent, and the possi- 
bility of transmitting the power by alternating currents was 
brought out. 

The first suggestion was to generate alternating current 
power in one station and transmit it at a reasonably high volt- 
age to various sub-stations placed where the steam stations 
would have been located under former conditions, and there 
convert it to direct current by means of synchronous motors 
driving direct current generators. This method of transmitting 
and converting electrical power was applied in a few cases, but 
was soon superseded by the converters which not only gave a 
simpler means of converting alternating current to direct cur- 
rent, but which are more efficient and permit of perfect auto- 
matic potential control. Thus in 1894 large and representative 
converter systems were installed. 

Since, with the introduction of long distance transmission 
the generators were placed far away from the converters and 
connected to them by lines of considerable resistance and self- 
induction, it was apparent that potential control could hardly 
be effected in the power station, at least a control of sufficient 
sensitiveness to follow the greatly fluctuating loads in a railway 
circuit, the more so as the voltage does not vary in the same 
proportion as the load. 

It was therefore necessary to develop some means by which 
the potential could be controlled, not at the generator station, 
as is done in direct current railway circuits, but in the con- 
verter station. This means of regulating the potential was 
found in changing the phase relation of the current taken by 
the converter by means of a change of fiela excitation, raising 
or. lowering the impressed alternating voltage, and consequently 
the direct current voltage by means of this current passing 
through lines of considerable self-induction, or through special 
reactive coils inserted in the circuit. 

In the following I shall endeavor to explain this method of 
control, and discuss its effects on the operation in general. 

In a synchronous converter system we have to distinguish 
between three e. m. f’s.; the impressed e. m. f., that is, the 
e. m. f. at the collector rings of the rotary converter; the 
counter e. m. f., which is the e. m. f. induced in the rotary 
converter by the armature revolving in the magnetic field, and 
consequently proportional to the field excitation; and the e. m. 
f. of impendance or the e. m. f. consumed by impedance, which 
is that caused by the current flowing through the reactance and 
resistance of the system. 

The first mentioned e. m. f., that is the impressed e. m. f., is 
entirely dependent upon the generator voltage; the counter 
e. m. f. is entirely dependent upon the field excitation of the 
converter, and is constant regardless of the load c1 a machine, 
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and the e. m. f. consumed by the impedance changes with the 
load and is proportional to the current. 

To explain the phase relations between these e. m. fs. let 
us for the sake of simplicity consider the converter running 
light or doing no work. Since the work done by a synchro- 
nous converter rotary is the product of the current taken by 
the rotary and the projection of the counter e. m. f. on this 
current at no load the current must be in quadrature, that is, 
at right angles to the counter e. m. f. Since, furthermore, the 
input of a rotary converter is expressed by the product of the 
impressed e. m. f. and the projection of the current on the im- 
pressed e. m. f. under the assumption that no energy is con- 
sumed, the current is also in quadrature or at rignt angles to the 
impressed e. m. f. Consequently the impressed e. m. f. and the 
counter e. m. f. must be in phase and in opposition to each 
other. Let, then, the field excitation of the converter be reduced, 
so that the counter e. m. f. is less than the impressed. Since only 
three e. m. f’s. are acting in the system and their sum must 
always be zero, that is, the impressed e. m. f. must at any time 
be equal to the counter e. m. f., plus the e. m. f. consumed by 
impedance or neglecting the resistance, the e. m. f. consumed 
by the reactance. The counter e. m. f. is assumed to be less 
than the impressed, therefore, the e. m. f. consumed ~y react- 
ance must be in phase with the counter e. m. f. and itself 
thereto. But since the current is always 90° ahead of the 
e. m. f. of self-induction it must be behind go° the impressed 
e. m. f. and consequently be lagging. 

If, on the contrary, the field excitation of the converter is 
increased so that its counter e. m. f. is higher than the im- 
pressed, it is evident that the e. m. f. consumed by reactance 
must be in phase with the impressed e. m. f. and add itself 
thereto. Consequently since the current is 90° ahead of the 
e. m. f. of self-induction it must be also ahead of the impressed 
e. m. f., in other words, the current is leading. sy a similar 
discussion it is readily seen that the same argument is true, if 
the converter is loaded. That is, in this case the wattless lag- 
ging or leading current due to the difference between counter 
e. m. f. and impressed e. m. f., merely adds itself in its proper 
phase relation to the energy current representing the load. 

It is thus seen how by means of converter, leading or lag- 
ging currents are caused to flow in the lines. It is readily 
shown how the voltage at the receiving end of the system can 
be changed by causing a leading or lagging current to flow 
over a line with some self-induction. 

After showing this graphically, Mr. Berg continues by giving 
an analytical treatment in the course of which he said: 

Usually it is required that the converter voltage shall remain 
constant or increase with the load, when the generator voltage 
or excitation is kept constant. If each converter is operated 
from its own generator, it is preferable to leave the generator 
field excitation constant and thereby use the generator react- 
ance for phase control and avoid any necessity of regulation 
in the generating station. If, however, many converters are 
operated from one generator, or if all generators in the power 
station are operated in multiple, it is preferable to keep the 
generator terminal voltage constant, and control the converter 
voltage by outside reactances in a low reactance transmission, 
or by the line reactance in a highly inductive transmission. 

It may perhaps seem as if it would be rather a delicate oper- 
ation to accomplish this potential control in commercial cir- 
cuits where available instruments, etc., would prohibit the de- 
termination of leading or lagging currents necessary for the 
control with any degree of accuracy, yet the problem is per- 
fectly simple and resolves itself to adjusting the shunt excita- 
tion for a given running light current which is predetermined 
by calculation, and afterwards to adjust the series field so that 
the converter takes minimum current, that is, runs non-induct- 
ively at the desired load. 


It will then follow that the potential control for all interme- 
diate loads is perfect, at least within very close limits, as I 
shall show later. 

The author then showed plainly by means of curves that the 
smaller the loss the smaller is the running light current and the 
smaller reactance is necessary. In a system of § per cent. loss 
30 per cent. reactance, that is such a reactance should be in- 
serted as gives 30 per cent. of rated voltage at full load cur- 
rent. In a system of 15 per cent. loss, however, 50 per cent. 
reactance would be about as low as we would go, and yet the 
running light current is 50 per cent. of full load current. 
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It is evident also that the more energy loss, the higher 
should the generator voltage be relative to the converter volt- 
age as shown by the equations. 

In the above case we assumed that the converter should run 
non-inductively at full load; usually, however, it is preferable 
to run it non-inductively at a somewhat lighter load, say 34 
load. 


In this case with 40 per cent. reactance, the running light 
current is only 20 per cent. of full load current at 10 per cent. 
energy loss, and with 50 per cent. reactance only 34 per cent. 
at I5 per cent. energy loss. Therefore it would indeed seem, 
as if it always were more favorable to run with non-inductive 
load at 34 load. This is still more evident, when investigating 
the power factor curves with these adjustments, yet there are 
some reasons why sometimes converters are adjusted for non- 
inductive load at full load as will be seen. 

The maximum output of a converter is practically unlimited 
provided the generator voltage can be increased, and there is 
sufficient capacity behind the generator. 

To obtain the maximum possible output with a given line 
impedance, the converter should run non-inductively at higher 
outputs as the generator voltage increases, so that for instance, 
if the system has ro per cent. energy loss and 40 per cent. react- 
ance andthe generator voltage is kept 1214 per cent. above the 
converter voltage, the maximum output is 2.12 times rated output 
and the converter should run non-inductively at 34 of rated 
load. If the generator voltage were 18 per cent. higher than 
the converter voltage, the output would have been 2% times 
the rated, and the converter would run non-inductive at full 
load and finally, if the generator voltage were 30 per cent. 
higher than the converter voltage the maximum output would 
be 2.55 times the normal output, but the non-inductive load 
would have been 11⁄4 times full load. In other words, the con- 
verter should run with lagging current up to 50 per cent. over- 
load. 

In commercial installations, however, where there is always 
a limit to the generator voltage, which limit is caused by satu- 
ration of the machine, or outside conditions which do not per- 
mit of excessive voltage in the power station, the output of a 
converter is by no means unlimited, and thus some care has 
to be taken, to get the proper reactance, since with a given 
difference in generator and converter potential, the output 
changes as we change the reactance and resistance. 

To show that the output of the converter depends also neces- 
sarily upon the resistance of the line, the author presents several 
curves and continues as follows: 

As seen, the output increases very rapidly as the energy loss 
decreases at least within commercial conditions, that is be- 
tween 5 and 20 per cent. loss. The maximum output with 40 
per cent. reactance and zero resistance would be three times 
rated output. 

With 5 per cent. energy loss the maximum output would be 
2.6 times rated output, and the converter should be adjusted 
for non-inductive load at 1% full load. 

The condition which is to be met with in a commercial in- 
stallation is, that the generator is limited to a certain value, 
that the converter voltage shall be maintained constant at all 
loads or increase with the load, and that there shall be a cer- 
tain margin in maximum output and the highest power factors 
at all loads. 

In practice the shunt field is so adjusted that the converter 
takes the required lagging current running light, and the series 
field is made to increase the excitation so as to give the re- 
quired field strength at non-inductive load. Since, however, 
the series excitation is proportional to the load, it is evident 
that without hand adjustment, it would be theoretically impos- 
sible to accomplish perfect phase control; or rather, it would 
be impossible to have constant voltage at the rotary converter 
with constant voltage at the generator. The difference, how- 
ever, is exceedingly small, the series field being slightly too 
strong at light loads and too weak at overload, in other words, 
the voltage will be slightly increased at the converter up to 
non-inductive load and will drop slightly at overloads. 

In the preceding we have not considered this point and have 
assumed that the theoretical loading or lagging current can be 
obtained at any load. Consequently the values which we have 
given of maximum output of the converter are not quite true 
in practice but the output is always less. The amount of this 
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decrease in output depends upon the magnetic characteristic of 
the machine and can readily be determined in practice. 

Before closing the paper it might be well to discuss the con- 
ditions which govern the amount of reactance, etc., in the ma- 
chines. As stated in the beginning of the paper, in plants 
where one converter is operated from one generator it is con- 
venient to use the generator reactance for phase-control. Since, 
however, as seen, it requires considerable self-induction to do 
this at high power factors, it means a generator of high arma- 
ture reaction and self-induction, in other words a generator with 
rather limited output with constant field excitation. This is not 
objectionable, since by leading or lagging currents the output 
can really be made as high as desired, even if the armature 
reaction is high. Yet when considering that it is often desir- 
able to start the rotaries from the generator and therefore its 
voltage may be reduced greatly at the starting moment when 
the converter necessarily takes a large lagging current, it may 
not always be the best policy to use the generator reactance 
alone for phase control. Often, however, converters are started 
from the direct current side and sometimes by auxiliary motors. 
Under these conditions the generator might conveniently be 
made with very high armature reaction. 

In plants where several converters are operated from the gen- 
erator, or from a number of generators in parallel, control by 
generator reactance is not to be recommended, since it involves 
the change of series field adjustments with the change of gener- 
ator capacity. The generators may be made of any armature 
reaction since several of them are used in parallel in starting, 
yet it must of course be borne in mind even then, that if the 
armature reaction is too high, the large current taken in start- 
ing a converter from the alternating current side, may cause 
the voltage to drop so far as to seriously disturb the system in 
general. 

Regarding converters themselves, it is obvious from the pre- 
ceding discussion that they must be of composite type, that is, 
they must have shunt and series excitation. 

Shunt wound converters do not permit of automatic phase 
control, but at constant adjustment of the field will always run 
at the same wattless current at all loads, so that, for instance, 
if the field is adjusted for non-inductive load at one load 
the converter will run non-inductively at all loads, and 
therefore the drop in voltage at full load will correspond to 
the energy loss in the system, and the converter voltage will be 
higher at lighter loads than at heavier loads, therefore will vary 
as the load varies, and phase control is thus feasible only by 
hand regulation, that is, in systems where the load varies only 
slowly as in lighting circuits. 

Reaction converters take lagging currents at all loads and 
thus are in general objectionable, the more so as they do not 
allow any automatic potential control. 


Charging Station for Paris Automobiles. 


AS a matter of interest to many of our readers, we illustrate 
: herewith the charging station at Levallois, Paris, for elec- 
tric automobiles, Fig. 1 giving a general view and Fig. 2 show- 
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FIG. 1—AUTOMOBILE CHARGING STATION, PARIS. 


ing the light switchboard used in some of the work, with its 
meters, rheostats, signals and connections. Such a board is 
portable and can be readily transferred from place to place. It 
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is worthy of note that in Fig. 1 all the carriages are shown as 
being charged with the batteries still in them, although the 
Victoria in the foreground has its battery box open, as if for 
new cells. In this country, so far as the use of electric auto- 
mobiles is concerned, while it may be the practice to charge 
batteries in private vehicles, in situ, those for the public vehicles 


FIG. 2.—AUTOMOBILE CARRIAGE SWITCHBOARD. 


are not so charged but are removed when exhausted and newly 
charged cells are run into the box, so that the same carriage 
can go out at once into service again in a few minutes. It is 
obvious that if a carriage has to be charged with its batteries 
on board, the owner is likely to be deprived of its services for 
several hours when he may most need it. 


Practical Features of Telephone Work.—XIX. 
BY A. E. DOBBS. 
SWITCHBOARDS. 


ING-OFF drops cannot at present be used by independent 
exchanges, and they are not really necessary as a non- 
inductive resistance can easily be shunted around them so that 
while the drop is still in circuit it will have no perceptible effect 
on the conversation. 

One way in which this can be done is shown in Fig. 53. The 
line coming into the board is shunted to the jacks P P, thence 
to the drops D D, after which it is joined to the common re- 
turn or ground wire G. 

As will be seen, the cords are connected together through a 
non-inductive resistance, R, which shunts the larger part of 
the current around the drops, but leaving enough to ring off 
with. For ringing and listening the jacks may be movable 
or regular ringing and listening keys placed on the table in 
front of the operator. 

Another plan sometimes used is to have switchboard coils 
of 1,000 ohms each and have them bridged on the line leaving 
them in circuit for ringing off. 

Those who prefer switchboards used by the Bell companies 
can procure them from the Sterling Electric Co., of Chicago, 
they having made arrangements with Mr. Frank B. Cook to 
manufacture his apparatus jointly with tne Western Electric 
Co., and many old Bell men have a strong partiality for the 
appliances they are familiar with. 

In switchboards of this kind (shunted and bridged) there is 
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liable, however, to be considerable cross talk from the close 
proximity of the coils to each other, which would be absent 
if they could be cut out, but this can be avoided by the use 
o. an iron shield which entirely surrounds it, thus screening 
the inductive effects (Fig. 54). The oldest of these is the tubular 
shield, the invention of Mr. Frank B. Cook, which entirely 
surrounds the spool, and is simply a soft iron tube of about 
No. 16 B. W. G. in thickness. Another form designed to evade 
this patent and apparently as efficient, is a shield made of half 
a tube, placed above the magnet spool, and covering fully half 
of it. Placed in rows, as they are, each drop is shielded from 
the one either above or below it. 

Others ‘have tried wrapping the coil with ordinary tin plate, 
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FIG. 53. 
but this is hardly enough, unless there are several turns. The 
back of the board might also be made up in squares like boxes 
in a post-office, and each drop placed in its own separate box. 
This little matter does not seem very important, yet as many 
of the new exchanges are badiy troubled with cross-talk, and 
as most of it can be traced to the switch and cross-connecting 
boards, it will be seen that it is a little detail worth attending to. 

One of the most frequent causes of switchboard trouble are 
the cords; as the perfect plug for holding the ends of these 
cords has not yet been invented, the only thing to do is to 
caution the operators not to pull on the cord in removing 
plugs, but to always catch the handle. 

In some boards, too, the plug rests on a ground plate so that 
in answering calls, the operator merely has to plug in. If the 
plate contact, however, is made through a collar at the 
base of the plug, there is liable to be unsatisfactory service 
owing to dust and loose connection between this collar and 
the ground plate. 

BATTERIES. 


For ordinary telephone work batteries of the sal-ammoniac 
type are the best. as they are cleaner, less troublesome and last 
longer than any other. 

By sal-ammoniac cells are meant such cells as the carbon 
cylinder, or Leclanche, in their various forms, ın which carbon 
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FIG. 54. 


combined with manganese, zinc and a sal-ammoniac solution 
are used. 

The oldest, most costly and least efficient of these is the 
Leclanche porous cup cell, as it has a higher internal resistance, 
makes more trouble from creeping salts and is shorter lived 
than any of the carbon cylinder kind. 

Most of the independent companies have found this out and 
have left it in sole posession by the Bell companies, whose rea- 
son for continuing its use is something of a mystery. I have 
never seen this battery used in places where a Samson Laclede 
battery or a similar type wouldn’t do even better. 

The main thing in a telephone battery is to get one that will 
last as.long as possible with the least amount of attention. In 
order to prevent evaporation it should have a closed cover. I 
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have known cells of this kind to last a year without any atten- 
tion whatever, which cannot be said of any Leclanche cell I 
have ever seen. In well regulated exchanges, however, some 
one should make a practice of visiting, inspecting and testing 
evcry instrument at least once every six weeks, taking par- 
ticular note of the batteries. 

The internal resistance of batteries is a matter of less con- 
sequence than the number of volts they produce, as the current 
going through the primary circuit is nearly always less than 
.25 of an ampere. 

The best battery for the operator’s instrument is the old- 
fashioned crowfoot gravity cell, because in this case the trans- 
mitter is in circuit all the time and they are the only kind that 
can be relied upon for constant long continued work. On 
the ordinary granulated transmitter four cells is about the 
right thing. 

With toll line instruments a battery giving a higher electro- 
motive force is desirable, and the standard Fuller cell fulfils 
the requirements more nearly than any other. 

The American Bell company lays down the following rule: 
“When used in connection with long distance lines, it is 
recommended that a battery be used which will, at all times, 
give a current of more than .42 of an ampere at the end of one 
minute after the battery has been disconnected from the trans- 
mitter and connected in circuit with an ammeter and a resis- 
tance of five (5) ohms.” 

It will be noticed that this is the minimum current allowed 
and as they usually prescribe two of these cells, they can easily 
get double the amount of current specified. 

This cell is set up in a 6 in. x 8 in. jar, and is made up of 
two solutions. The porous cup in the centre contains a strong 
solution of salt and water with about a teaspoonful of quick- 
silver added and also contains the zinc. 

In the outer jar, which contains the carbon, is used electro- 
poin or the fluid made according to the following formula: 


Solution for Outer Jar. 


Sodium bichromate..............ccccceeceees 170 grams (6 oz.) 
Sulphüric acid. ss esesecrssssperoridervikia 492 grams (17.3 oz.) 
Water (S0lt) 456 iasacetdsccwcesgateseeedete. 1,600 c.c. (56.5 oz.) 


Dissolve first the sodium bichromate in the water, and then 
add, very gradually, the sulphuric acid. To prevent overheat- 
ing, the jar should be surrounded with cold water. If the solu- 
tion is mixed direct in the 6 in. x 8 in. jar, see to it that the jar 
does not rest on a wet board or metal sink. 

The following represents the approximate current, resistance 
and e. m. f. of the different batteries, which the Globe Carbon 
Works will guarantee, and other firms will doubtless do the 
same, if asked: 


E. M. F C. Int.R 
Carbon cylinder pencil, zinc ......... 1.5? 1.5 r 
Carbon cylinder circular, zinc ........ 1.55 6 .26 
Leclanche porous cup .............- 1.5 I 1.5° 
Crowfoot, gravity ..........ccseeeees I 5 2 
Standard, Fuller .................000: 2.2 5 .44 
Globe carbon dry cell ................ 1.6 12 15) 


As said before, however, the internal resistance does not 
count so much on the ayerage transmitter as the e. m. f. 

For example, take the carbon dry cell, which shows a cur- 
rent of 12 amperes with an internal resistance of only .15 of an 
ohm on a transmitter having a resistance of 18 ohms, a coil, let us 
say, of .1 ohm. Using two cells we have then: 


Internal resistance ........... ccc ccccccccccccecccces .3 ohm 

Transmitter Cicuit<cicoh dee ndicseddsteds aéaxcsicede 19 ohms 
E. m. f. E TT 3.2 volts 
Current, 3.2 2 -> 10. J= 16. ampere. 


Taking the Fuller cell, which has three times the internal re- 
sistance and only half the current on short circuit, we have: 


Internal resistance ....... uone esene nno cee oreore reseo -Q 
Transmitter circuit .........s.eseesse s.s oss cach s Ses, IQ 

E. m. f. PEIEE EEO E REEE T T ATE 4 volts 
Current = = ai + 19.9 = dais E T eae. .2 ampere 


Further comment is unnecessary. Nor is this all. In meas- 
uring a transmitter circuit with a Wheatstone bridge and 
galvanometer, we get, when at rest, say, 18 ohms, but talk into 
the transmitter and the resistance will rise to 30 or 40 ohms, 
due to the self-induction of the coil so that the amount of cur- 
rent will be only about half that given above, which makes 


1 Approximate. 
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the matter of internal resistance of still less importance. 

In setting up sal-ammoniac cells many people use too much 
sal-ammoniac. Use only a trifle more than the water will dis- 
solve and a longer life and just as much current will be ob- 
tained. 


Farm Telephony in Michigan. 


A special dispatch from Grand Rapids, Mich., of Aug. I says: 
Michigan farmers are taking kindly to the telephone and it is 
probably but a matter of a few years when the telephone will 
be as common in the country as it is in the cities now. In Al- 
legan County the farmers have an exchange of their own and 
they maintain it by annual assessments. The line runs from 
Holland, through Saugatuck, Ganges, Douglass and Fennville 
to South Haven, and it is used chiefly during the fruit season to 
facilitate the handling of berries and peaches. About 130 farm- 
ers and fruit growers built the line and maintain it, and the 
annual assessment upon each is about $10. 

Every township in Oceana County has telephone connections 
with Hart, the county seat, and this system is essentially a farm- 
ers’ exchange, and is owned and maintained chiefly by the farm- 
ers and fruit growers. The Oceana County system, as also the 
Allegan County fruit growers’ line, is being connected with a 
State exchange, and before the peach season fairly opens the 
farmers in both sections will be in easy talking range of the com- 
mission and railroad men here and the steamboat men at the 
lake ports. 

Gratiot County has another farmers’ exchange which, with 
Ithaca as the centre, has connections with every township and 
many farmers. The system gives free service throughout the 
county to its subscribers and will soon be connected with the 
outer world. It is a great advantage to the farmers in market- 
ing their products. 

Farmers living near the cities are having the telephone wires 
extended out to them, though the movement is still in its in- 
fancy. The Citizens’ Exchange in this city has about a dozen 
farmers on its list, and that it has not a hundred or more is due 
to the rush of construction work in the city since the exchange 
was established. The first country telephone was to a farmer 
about a mile west of town. With direct connection with town he 
could sell his stuff in advance, arrange for his deliveries, and 
easily keep his finger on market conditions. It gave him a big 
bulge upon the other farmers, and it did not take his neighbors 
long to find it out. The line now runs out about five miles and 
all the substantial farmers along the line have hitched on. The 
farmers north and northeast of the city are clamoring for con- 
nection, and in another year they will probably be accommodated. 
The lettuce growers just south of the city all have connections, 
but they are so close to the city they are hardly called farmers. 


Independent Telephony in Maryland. 


The officers and Board of Directors of the Interstate Tele- 
phone and Telegraph Company held a meeting at Frederick. 
Md., on July 26. Mr. L. A. Carr, of Durham, N. C., the presi- 
dent of the company, was present, as well as the following off- 
cers: Vice-president, Dr. P. D. Fahrney; secretary and treas- 
urer, J. S. Carr; local superintendent, John J. Murray; Board 
of Directors, Messrs. Dr. P. D. Fahrney, G. W. Watts, Jas. E. 
Walker. The business of the company is in a most satisfactory 
condition. Besides the 300 telephones in the city, the fol- 
lowing county towns are on the circuit; Adamstown, Buck- 
eystown, Buckeystown station, Ceresville, Ellerton, Feagaville, 
Frederick Junction, Harmony Grove, Ijamsville, Pearl, Jeffer- 
son, Le Gore Station, Lime Kiln, Middletown, Mt. Pleasant, 
Monrovia, Myersville, New Market, New Midway, Routhland, 
Urbana, Walkersville, Woodboro and New London. In a lit- 
tle while the towns of Braddock, Liberty and Ladiesburg will 
be connected. 


Payment of Telegraph Tax. 


The Western Union Telegraph Company has secured a re- 
straining order against the North Carolina Railway Commis- 
sion’s order of 1897, reducing the rate on ten-word messages 
from point to point in the State from 25 cents to 15 cents, and 
also against the order of July 13, reducing the rate from 25 to 
24 cents, in order to make allowance for the one-cent war tax 
stamp. ; 
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CINCINNATI, O. The City and Suburban Telephone As- 
sociation has sent to the Army and Navy League its check for 
$500, Col. G. N. Stone, general manager, writing that it “de- 
sires to express its admiration for the bravery displayed, and 
appreciation of the services rendered by our gallant soldiers 
and sailors at the front.” The fund is for wives and children 
needing temporary assistance. 


DETROIT, MICH. The Detroit Switchboard and Telephone 
Company has increased its capital stock from $100,000 to $250,- 
ooo. The company’s apparatus is to be supplied to a large new 
telephone exchange for which plans have been made and the 
capital raised in New Orleans. It is to have a board with 5,000 
drops. 


INDIANAPOLIS, IND. The New Telephone Company has 
awarded the contract for 265,000 feet of conduit pipe for its un- 
derground system to the H. B. Camp Company, of Aultman, 
O., and will prosecute briskly the work of laying it, having 
now, it is said, 3,000 subscribers assured. 


SCRANTON, PA. The Lackawanna Telephone Co. has 
made an appeal to the citizens for a liberal franchise, promising 
to put up an exchange second to none in the country and to 
cut rates in two. 


TERRE HAUTE, IND. The Citizens’ Telephone Co. has 
given a contract for poles to the Kerby-Dennis Co. ot Mari- 
nette, Wis., the poles to be No. 1 live peeled white cedar. 


DETROIT TELEPHONE CO. is being sued by the Western 
Electric Co. for alleged infringement of switchboard patents, 
asking an injunction. 


LIGHTING BY ACETYLENE. By Wm. E. Gibbs, M. E. 
New York: D. Van Nostrand Co., 1898, 5x8. 141 pages, 
cloth. Price, $1.50. 

Of late the manufacture of calcium carbide and the rapid 
introduction of acetylene for lighting purposes has brought 
the question of the production of these two agents, as well as 
the apparatus for the use of the latter prominently before the 
public. And while the art of lighting by acetylene seems far 
from being on a permanent, or even satisfactory basis, it seems 
to have been sufficiently advanced to have its progress up to the 
present date collected and, after careful sifting of the material 
on hand, to publish it in book form. The author has certainly 
presented the matter in a most interesting and instructive 
manner, and the little volume contains much matter of general 
interest on the following subjects: History of acetylene, elec- 
tric furnaces, generation of acetylene, the impurities of carbide 
and purification of acetylene, generators of various types, acety- 
lene lamps, and burners, the author’s own experience, conclud- 
ing remarks on the state of the art in this country, fire regula- 
tions for the installation of acetylene gas generators and a com- 
plete list of United States patents bearing on the subject. 


THE TELEPHONE. By W. J. Hopkins. New York: Long- 
mans, Green & Co., 1898. IX—83 pp., 5 x 71⁄4 in., 49 illustr. 
Cloth. Price, $r. 

This little book by the author of “Telephone Lines and Their 
Properties” has the commendable qualities of the earlier publi- 
cation. In the preface the author states that he has “avoided 
making a descriptive catalogue of instruments and has 
endeavored to set forth the facts and principles in 
such a way that they will be easily and clearly under- 
stood.” An introductory chapter on sound gives the knowledge 
requisite to an understanding of the book. In a short chapter 
the early history of the Reis and Bell telephones are considered. 
Then follows a scientific description of the development and 
working of transmitters. The systematic investigations on the 
working of the receiver and transmitter which have been 
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carried on for the last ten years at the Massachusetts Institute 
of Technology are given due notice and their part in the de- 
velopment of the transmitter shown. 

‘Lhe book is excellently illustrated, the language clear and 
concise, and the statements are correct. This little book should 
be in the hands of all who desirde to understand the telephone 
transmitter and receiver. A. 


MR. EDWARD WESSELS (formerly managing director of 
the Standard Air Brake Co.), who is the owner of the illus- 
trated weekly newspaper, the “Universe,” has just purchased all 
right, title and interest in “Sunbeams” Magazine. “Sunbeams” has 
been in existence seven years, and enjoys excellent advertising 
patronage, as weli as a large subscription list. Mr. Wessels will 
merge “Sunbeams” into the “Universe”; the publication offices 
will be at 150 Fifth avenue, New York City. The “Universe” has 
rapidly worked its way into favor, and now goes to all parts 
of the world. 


“FACTS ABOUT THE SOUTH?” is the title of a valuable 
and interesting pamphlet on the advance of the South, and de- 
tailing the possibilities there, by R. H. Edmonds, editor of 
“The Manufacturers’ Record,” Baltimore. It contains thirty 


pages crowded with useful and suggestive data. The price is 20 
cents. 


MR. HIRAM S. MAXIM arrived in this country on Satur- 
day from Europe, for a stay of three or four months. 


MR. G. A. LORING is the new superintendent of the San 
Francisco and San Mateo Electric Railroad, vice Mr. S. B. 
McLenegan, who has resigned. Mr. W. Clayton, secretary, will 
be the chief executive officer of the road. 


MR. ERNEST GONZENBACH, electrical engineer, who 
has been associated with power transmission work in this coun- 
try, has become superintendent of the Chambly power plant 
at Montreal, Canada. 

MR. G. W. MANSFIELD, of Melrose Highlands, Mass., was 
in New York City recently. He reports that he is still actively 
engaged in electric railway work and says he will be glad to hear 
of any such enterprise that needs pushing or reorganization. 


MR. JOHN A. BRILL, whose name appeared as that of a di- 
rector in the new General Electric Automobile Company, of 
Philadelphia, finds that owing to the great rush in the car build- 
ing business of the J. G. Brill Company he is unable to serve 
in that capacity. 

MR. W. D. SARGENT, president of the International Brake 
Shoe Company, left recently for Europe to make arrange- 
ments for the manufacture of the Diamond “S” shoe in several 
European countries, including Russia. The success of this shoe 
since its introduction last fall is said to have been little short of 
phenomenal. 


MR. ALFRED J. THOMPSON, a young engineer, who has 
been personally identified with Mr. Edison since his graduation 
from an English college in 1889, is about to leave the United 
States for a long and indefinite period. During his years of in- 
timate association with the “Old Man” he made frequent visits 
to Cuba, where, through influential relatives, he installed several 
electric light plants and supervised other electrical interests. He 
has acquired such a thorough knowledge of the Spanish lan- 
guage as to prove a capable representative for the many 
American interests now heing entrusted to his care. Mr. 
Thompson will have his headquarters in Havana, from where 
he will direct the operating plants under his contro! and extend 
“feeders” for the extensive business which he and his hustlers 
intend to build up. When Mr. Thompson was seen a few days 
ago he had completed his arrangements with nearly every firm 
whose products will be necessary for his electric light, tele- 
phone and traction work, and for those who would be repre- 
sented in that hereafter prosperous island they would do well to 
have such a well endorsed and able man to push their goods 
and have their products in on the ground floor of the industries 
which are sure to concentrate there under the Stars and Stripes, 
and to be in there before the “surely coming” avalanche of 
American capital and energy arrives there. 
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Vol. XXVI. No. 536. 


The Detroit Municipal Convention. 


OTE is made in our pages this week of the meeting at De- 
troit of the League of American Municipalities. It ap- 
pears to have been a serious and well designed effort, but one 
may doubt whether it was much of a success. Very little work 
apparently could be got out of the delegates, but all the enter- 
tainments drew big crowds. Even the entertainment feature, 
however, had a disagreeable aspect given to it. The city coun- 
cil had voted $5,000 for junket, but a number of the citizens in- 
tervened, and secured first a preliminary and then a permanent 
injunction restraining the city and the Board of Education from 
expending these funds. Such a step had ın fact been anticipated 
up in Massachusetts where a town appropriated money to send 
its mayor and aldermen to the meeting, but were prevented by 
an injunction. So what with would-be guests held back by law 
and would-be hosts also forbidden by law from entertaining, 
the League meeting at Detroit cannot be said to have been an 
altogether happy performance. 

After all, the entertainment part should matter little, and Sec- 
retary Gilkison was right when he said they did not want it be- 
cause it distracted the delegates from their work. Many a con- 
vention has been spoiled in this way. But the fundamental rea- 
son why the papers read were so poor and why the audiences 
to hear them were so meagre lay in the very make-up of the 
League. We cannot do better than quote one of its own mem- 
bers: “There is no profit in it for the delegates who come to 
the conventions. The stove manufacturers of the country, for 
instance, will hold a convention and the business meetings will 
be attended by. every single delegate. Every word of every 
speaker will be eagerly listened to and the men will go home 
with new ideas and large amounts of information that will en- 
able them to produce stoves more cheaply and therefore increase 
their own profits. 

“With these fellows, it is entirely different. They hold their 
offices by the votes of the people. At best their time in the 
positions is limited. What do they really care about sanitary 
measures or street paving or garbage disposal? It’s no money 
in their pockets. The interest of men in things that are not en- 
tertaining or amusing in themselves is measured by the amount 
of money there is in it. No money, no interest. That’s all there 
is to it. Gilkison is the only man I have seen from outside of 
Detroit who is deeply interested in the convention. The Detroit 
people are interested in the entertainment end. 

“The fact is the success of the association largely depends on 
use of public money for sending delegates to the convention. A 
council in a Massachusetts town appropriated money to send the 
mayor and aldermen here. An injunction was obtained from 
the courts, and the delegates didn’t come.” 

There is a lot of hard, solid truth in this. The stove manu- 
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facturers, like the electric light men, or the civil engineers, are 
in their business to stay. Each convention adds to their stock 
of knowledge or to their list of professional acquaintances and 
friends. .But it is obvious that the personnel of the municipal 
league must vary tremendously from year to year, depending on 
the political fortunes of its constituent members, and we all 
know that a mayor who succeeds himself in the United States is 
a rare bird; while for an alderman to remain long in office is 
equally unusual. When we come to the rank and file of city offi- 
cials in charge of specific departments, they also have but too 
often a precarious position, and as we understand it are not ex- 
actly the kind of men who attend the League meetings. Such 
men go off by themselves like the municipal telegraph superin- 
tendents meeting this week at Elmira, or like those attending 
fire brigade conventions. It would certainly seem far more nat- 
ural that city officials wanting to keep in touch with the work 
they represent would attend the meetings of societies devoted 
to that work and not conventions discussing casually all man- 
ner topics from the saloon and the social evil to toll bridges 
and municipal choral societies. 

Another thing is that necessarily all who go to such a con- 
vention as that of the League, go to report “successes” or to 
help personal booms of one kind and another. Now a conven- 
tion is an experience meeting, and the discussions bring out the 
things and methods that failed. But no mayor and no official is 
going to come away from home and report the failure of some 
pet scheme; nor is any insistence likely to be Jaid on disaster. 
Prof. Bemis, for example, enlarged on municipal ownership of 
lighting plants. Did he give the data of plants that had broken 
down, failed, been sold, had gone out of existence, or do not 
come up to fond anticipations? On the contrary, it was the 
bright and pretty side of the picture that was presented. 

Those of us who live in New York, and who have steadily on 
hand a hard fight for purity in municipal affairs, may be for- 
given if we view askance any movement to add to the responsi- 
bilities and evil opportunities of city officials; and also if we 
doubt a little as to the real good that can come from. meetings of 
the League, such as that at Detroit, well intentioned as many of 
its members are, beyond question. But even in Detroit, while 
the glamor of the occasion is over the scene we trace the same 
lurking scepticism, as expressed and summed up by the De- 
troit “Tribune” in the follwing paragraph: “The ‘Tribune’ trusts 
the League will not overlook a solution for that most important 
municipal problem, ‘What shall we do with the workers between 
elections?’ ” 


German Central Station Statistics. 


UDGING from the reliable data collected and published by 
the “Elektrotechnische Zeitschrift” the condition of the elec- 
trical industry in Germany continues most gratifying and en- 
couraging. The figures given by our contemporary only relate 
to central stations supplying current for light and power to en- 
tire cities, towns or large sections of them, excluding private 
installations and those supplying electric railroads. The statis- 
tics bring the state of the industry up to the first of March, 1898, 
and show that over 100 new stations have begun operation dur- 
ing the past year, the number of stations increasing from 265 to 
375, besides 78 stations are in course of construction, and the 
prospects for the coming year are indicative of a large increase. 
The continuous current still holds its own in first place, being 
distributed by 81 per cent. of all stations, while their output is 
only 59 per cent. of the entire station output. Their number 
has increased 48.5 per cent. over 1897; 89 per cent. of these sta- 
tions have battery accessories whose output amounts to about 
31 per cent. of the total; 29 stations employ the alternating 
(single phase) current, an increase of only 11.5 per cent. over 
1897. There is, however, a 42.5 per cent. increase of polyphase 
(Drehstrom) stations and their total number now amounts to 23. 
Their output has increased 84.7 per cent. over 1897; 18 stations 
generate both polyphase and continuous currents, and their out- 
put has increased 164.4 per cent. over the previous year. Single 
phase alternating and continuous currents are generated in 5 
stations, an increase of 66.7 over 1897, while their output has 
been increased 6.88 per cent. 

Germany, possessing but little available water power, has to 
depend almost entirely on steam as a motive power for central 
stations, and the statistics therefore show that of all the stations 
84 per cent. are operated by steam, 14 per cent. by water and 2 


per cent. by water and steam combined. However, it should be 
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noted that only very small plants, generating less than 100 k. w. 
use water for their motive power, only 8 stations having an out- 
put larger than that. About 4 per cent. of all stations use gas 
as a motive power, and several use both gas and water. 

Another table gives a comparison of the works according to 
their output, and it is shown that 61.6 per cent., or over half of 
all stations, have an output of less than 100 k. w., about 27 per 
cent. between ror and 500 k. w., 20 stations between so1 and 
1,000, 14 from 1,001 to 2,000, 8 from 2,001 to 5,000, and 3 a total 
output of more than 5,000 k. w. Nearly all stations have been 
materially increased during the past year. 

Another feature of great interest brought out is the increase 
of the stationary motor load, namely 64.4 per cent. over 1897. 
The incandescent lamp load increased 39.3 per cent. and the arc 
lamps 30.2 per cent. 

The total output of the stations is equal to 2,401,067 lamp 
equivalents equal to a capacity of 111,539 k. w. The motor load 
is 28.9 per cent. of the total load of the stations which is a re- 
markably high figure. 

Another table shows the rapid increase of the electricity sup- 
ply works during the past ten years, the number having in- 
creased from 59 built in 1896 to 90 built in 1897. To show that 
there need be no fear of a sudden halt in this rapid increase, it 
is pointed out that there are a large number of important and 
well-populated cities without a central station, and that these 
will soon demand it for their every-day comforts and conven- 
iences. Another table is added to show the distribution of the 
electric light in several large German cities, giving the number 
of lamps per 1,000 people in cities with over 100,000 inhabitants. 
Berlin, for example, with a population of 1,677,304, has 217,612 
incandescents, 130 for each 1,000 inhabitants, and 298,392 arcs, 
or a total of 178 incandescent lamp equivalents for each 1,000 in- 
habitants, while for Bremen with a population of 141,894 this 
figure reaches a maximum in 338, and in Dortmund, with a 
population of 111,232, it is a minimum in 57. From these figures 
it will be seen that there exists a most wholesome condition in 
the German central station field and one which cannot but have 


a most beneficial effect on the entire electrical industry in that 
country. 


Recent Progress in Electrolytic Operations. 


O` other pages we give a detailed description of the Tom- 

masi electrolyser, a simple and apparently efficient appa- 
ratus for the extraction, separation and refining of metals. In 
view of the rapid strides made within recent years in electro- 
metallurgical operations and the saving effected thereby, the 
process described by Mr. Tommasi is full of promise, as the in- 
ventor has carefully studied the difficulties inherent in the pres- 
ent methods and the necessary conditions to be fulfilled for the 
most economical working, and has constructed his apparatus 
accordingly. It is universal in its application for the electro- 
lytic refining of metals, and the advantages claimed for it are 
(1) the doing away with polarization, (2) the removal of the 
metal as soon as it is deposited, (3) equal density of the liquid 
in all parts of the electrolyser, due to the fact that it is continu- 
ously in motion. Mr. Tommasi also shows the application of 
the apparatus to the electrolytic desilverization of argentiferous 
lead, pointing out its several essential advantages over existing 
methods, and he gives the results of a series of experiments 
made to determine the dimensions of a plant for working his 
process. His figures show a decided gain from using the Tom- 
masi apparatus, the profit being even more apparent from his 
figures in regard to a plant for the production of spongy lead 
used for accumulator purposes. It appears from these calcula- 
tions as if Mr. Tommasi has materially advanced the state of the 
art, especially in the economical extraction and refining of the 
heavier metals. 

More progress. however, has been made in recent years in 
the electrolytic production of the lighter metals, principally 
among which are magnesium and aluminum. Metallic sodium 
has also recently been obtained by electrical means. Another 
problem of great interest is the electrolysis of alkali-chlorides in 
water solution, such as the chlorides of sodium and potassium. 
While considerable progress has been made in this direction, a 
number of difficulties have presented themselves which are be- 
ing slowly overcome by improved appliances and methods. 
Among these may be mentioned the secondary reactions taking 
place, the formation of the caustic alkali and its reduction and 
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the inability of the carbon eleetrodes to withstand the action of 
the chlorine for a considerable time. 

The production of iodoform by electrolysis, which has also 
been accomplished of late, has become a most promising in- 
dustry, and shows the possibilities of the electric current in the 
domain of organic chemistry. 


Protecting Well-Behaved Lighting Corporations. 


RECENT decision by a committee of the British House 
of Commons is being regarded with considerable pleasure 
by our friends in England and is worthy of note from its bear- 
ing on questions here. The particular instance was that of 
Marylebone, a large and rich section of London, where the 
Metropolitan Co. has been at work for some ten years past, 
under a “provisional order,” as it is called, which required the 
lapse of forty-two years before the vestry could purchase the 
plant. But the company, having worked up its business in good 
shape, the vestry thought it would be nice to take a hand itself, 
and thereupon applied for “concurrent powers,” just as some 
private companies have done in places where municipalities 
have plants. When the question came before the House of 
Commons the Association of Municipal Corporations supported 
the vestry, and it was referred favorably to the committee, 
where the real tug came, evidence being taken for and against. 
On one side it was urged that local authorities should be able to 
do electric lighting even with a company already working in the 
district. On the other side, the doctrine of “peaceable posses- 
sion the reward of good behavior” was urged, aside from con- 
tract rights. together with the argument that any such dis- 
turbance of the security of tenure would scare capital and retard 
the industry. As we have noted, the committee has protected the 
company, at the same time protecting against any company a 
local authority that has already by original order or purchase 
engaged in the business. 

This decision, it seems almost needless to add, has given gen- 
eral satisfaction, and one result has been a healthy rise in elec- 
trical securities. Many lighting companies here that have been 
violently assaulted and had their property undergo virtual con- 
fiscation might well wish for a similar treatment. The Eng- 
lish ideal of equity and justice shines through the transaction 
just as it does in the work done by the Massachusetts Lighting 
Commission, endowed by the State with powers which enable 
it thus to arbitrate in such matters. 


«Electric Belts.” 


HE exact incidence of some of the new war revenue taxes 
is still uncertain. We have made note of the struggle 
over the one-cent tax on all telegrams and the success thus far 
of the telegraph companies in leaving it for the customer to 
pay. But there are some unexpected points in regard to other 
items, and we are very sorry to note one decision falling within 
the proprietary schedules of the law, and that is, that “electric 
belts” are held to be mechanical appliances and not taxable 
under Schedule B as medicinal preparations. Electricians will 
hardly find fault with the dictum that an electric belt is not a 
“medicinal preparation,” but they will be at a loss to under- 
stand why it passes muster as a “mechanical appliance.” It 
does not hold up the trousers of its wearer, neither does it pull 
down his shirt or vest. It is true that it is not held on mag- 
netically, but that is also true of collars and socks, and they are 
not looked upon as in any sense mechanical appliances. If an 
“electric belt” were held capable of hitching a steam engine to 
a dynamo and thus helping to generate current the propriety of 
the term would commend itself, but we have never seen an 
“electric belt” used in that way. Perhaps our readers have, and 
will be better able than ourselves to penetrate the mental mys- 
teries of the fiscal expert who looks on electric belts in the light 
of suspenders. We accept the dictum that “the first absolute 
pre-requisite to the imposition of the tax is that the article 
should be medicinal in its character,” for that is certainly 
what the “electric belt” is not. But why should mechanical be 
the alternative or antithesis to medicinal? Why not say out- 
right that the belts are fakes? 


HE Volunteer Engineer Corps went cn board the fine trans- 

port Chester for Porto Rico on Saturday last, mustering 

nearly 1,100 strong. The ship was visited by many persons while 
lying down the bay. 
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Detroit Convention of the League of American 
Municipalities. 


THE League of American Municipalities held its second con-. 


vention last week at Detroit, Mich., and had a large at- 
tendance of delegates and visitors, numbering probably 1,000. 
The League was heartily welcomed by Governor Pingree and 
Mayor Maybury. In his opening address President John Mac- 
Vicar, of Des Moines, Ia., said: 

“It is the work of the League, so far as it embodies and rep- 
resents the public determination to have good city government 
in this country, to study the question before it in a broad way. 
American cities must be made wholesome in every sense of the 
word. They must, if such a thing be possible, be made to con- 
serve and not consume the energies they draw from the coun- 
try. They must have no slums to pollute the currents of their 
own lives and the life of the nation. The garbage question, the 
tenement question, the water question, the franchise question, 
the question of parks, public baths, playgrounds and other 
means and instruments of public health and recreation, must be 
studied in their larger relation to the preservation of the life 
and health of our great republic. 

“We are at an early stage of the movement; the country has 
but recently awakened to the need of it. Some of the matters 
to which I have alluded are for future generations to adjust. At 
the threshold of the agitation we are most concerned with the 
vital issue of the sovereignty of cities. It seems necessary as a 
preliminary measure to eliminate from our cities the private 
ownership of franchises for the monopolized use of the streets. 
The public must own and operate all plants for the supplying 
of light and water. Probably it should extend its powers so as 
to take in street railways, heating plants, telephones and other 
means of intramural communication. At all events, there must 
be an end to the controlling and corrupting of our city govern- 
ments by those interested in the manipulation of public com- 
fort, even if the last vestige of private ownership in them shall 
be uprooted. 

“To those good but misguided people who, without having 
perhaps devoted time to an examination of the subject and are 
therefore disposed to oppose muricipal ownership and control 
of the natural utilities represented by water, gas, street railway 
and electric lighting plants, I would put this pertinent question: 
Whence the fertile source of those corrupting influences which 
too often debauch city councils and as often lead State legisla- 
tures, and perhaps sometimes our national Congress, astray? 
Did they ever hear of a city or State tempting a public official 
with bribery to betray the interests he has sworn to protect? 
Surely not. The potent cause to which public officials some- 
timies yield must be sought for elsewhere. Are not the colos- 
sal: opportunities offered through the medium of exclusive priv- 
ileges granted by city councils and legislatures the very founda- 
tion of this evil? I think you will agree with me that they are. 
Therefore, if these valuable franchises, these splendid privileges, 
were reserved to the cities, would not this source of corruption 
which has caused legislative bodies to become a byword among 
the people cease to exist? 

“Such a change involves the necessity of civil service re- 
form. I am aware that our western metropolis at a recent po- 
litical convention declared for municipal ownership of public 
utilities and for the repeal of the civil service laws. To my 
mind it would be suicidal to enlarge the function of municipali- 
ties without providing for the thorough application of the merit 
system in appointments, promotions and removals. We who 
believe in municipal reform are in the paradoxical position of 
proclaiming that our cities are doing badly that which they are 
doing, yet urging that they assume new duties. But the logic 
of our contention is better than it seems. Burden develops re- 
sponsibility. There is a reserve of patriotism and capacity of 
self government in our citizenship to which we are not afraid 
to appeal. Nothing could do more to bring out the latent 
virtue of the indifferent citizen than fretghting the ship of state, 
already, as he fears, overloaded, with still dearer interests. I 
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am not afraid to startle our money-making voters by produc- 
ing a situation which will alarm them into a state of perpetual 
political vigilance. They need to be alarmed. Arouse them to 
the seriousness of the prevailing condition and the spasmodic 
energy which now cleans the Augean stables of municipal cor- 
ruption once in ten or fifteen years will be harnessed by un- 
avoidable necessity for regular activity. Public sentiment would 
from sheer necessity and constant contact with these public 
servants, whose functions would be to supply them with street 
transportation, light and water, exert an influence that would 
not be satisfied excepting with the best service possible. Every 
citizen would be interested in securing the greatest efficiency in 
the public service, and in a very short time demands would be 
made by a quickened and enlightened popular sentiment for the 
enactment of a strict civil service law. So long as the cor- 
porate interests operate these public utilities for private gain 
just so long will we have uncompromising opposition to civil 
service and good city government. Remove first the incentive 
to this opposition, which to my mind can be accomplished by 
removing our public franchises from the public mart, and a 
new era will dawn in which the best citizenship will be the dom- 
inant force in municipal government. 

“These two reforms (municipal ownership and civil service) 
accomplished, there will be less to prevent the peaceful evolu-. 
tion of good government in municipalities, I place them first 
because they are logically first, and will open the way to others. 
But as I appealed a few moments ago against the too cancrete 
treatment of these questions, I must warn you against being 
too theoretical and uncompromising in handling them. We 
should not insist that progress and improvement come to us in 
a certain order. Let us rather rejoice that the leaven of munic- 
ipal reform is everywhere at work, rousing the public to a new. 
sense of obligation of citizenship. If better city government 
does not come in the order we deem logical and proper, we 
should welcome it in all its aspects and contribute in every pos. 
sible way to the advancement of the cause.” 

Secretary B. F. Gilkison reported the present membership of 
the League at 71 cities. He alleged that corporations had 
waged war against the League, with possibly injurious effect. 

A number of topics were discussed during the convention, in- 
cluding the operation of municipal lighting plants, upon which 
Prof. Bemis spoke, without giving any new data. 

On Friday, the morning session was devoted to an active dis- 
cussion of the “Municipal Ownership of Public Industries.” 

T. S. Murray, mayor of Denver, spoke on “Remuneration 
to cities for franchises rights in, over and under public streets 
and alleys. What remuneration, if any, should be exacted from 
light, water, street railway, telephone and subway corporations, 
and how should it be collected?” 

He declared the proper management of the government of 
municipalities to be one of the serious questions of the day. 
The population of the large cities is annually increasing much 
more rapidly than that of the agricultural communities, the ten- 
dency of population being to concentrate in the cities. In 1790 
only 3 per cent. of the people of the United States resided in 
cities, but in 1890 this had increased to nearly 28 per cent., while 
it is now estimated at one-third the entire population. This 
rapid increase of urban population is constantly raising new 
questions of municipal government that are of the first import- 
ance to every resident and property holder of a city, for he 
comes in contact with the city government a hundred times to 
the State or national government once. 

A constantly increasing tax rate is not received with favor by 
the taxpayer, but at the same time the average citizen clamors 
for improvement in every department of the public service. At- 
tention is then given to the possibilities of increasing the rev- 
enues of a city without placing unbearable burdens upon real 
estate and improvements, and the conclusion of such contem- 
plation is that profligacy has ruled in the bestowal of valuable 
franchises. 

Then it is that the citizen learns that the franchises so freely 
given by willing councils and mayors to great corporations, cov- 
ering the great public utilities of the municipality, have been 
turned in as a valuable item of property among the assets of the 
corporations and a large amount of money borrowed thereon. 
The conclusion is inevitable that if a franchise becomes a thing 
of value as soon as it is received by a corporation, it is of value 
when asked for at the hands of the representatives of the 
people. 
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It therefore follows that if a sum somewhat commensurate 
with the value of these franchises and privileges be received for 
them, a source of revenue has been established that will relieve 
the burdens of the taxpayer. ia 

The streets and alleys of a city are the heritage of the people 
and should never be given away for the aggrandizement of any 
private corporation. Mayors and councils are merely trustees 
for the management of the business of a municipality, but they 
frequently act as if they themselves were the owners in fee sim- 
ple to the public highways and had the right to dispose of them 
at will, giving away the valuable possessions of the people with- 
out any consideration of the rights of their immediate constitu- 
ents or of the succeeding generations. 

All the great public utilities of our municipalities should be 
retained in the hands of and under the management of the peo- 
ple themselves, and no private corporation in any American city 
should have any more right to control the water we drink than 
the air we breathe. 

Many of the public utilities are and must be in the nature of 
monopolies. There can be no true competition in the furnish- 
ing of water, gas, electric lights, telephones, etc., and tramways 
are entering the same category. They are no longer luxuries, 
but actual necessities. The time should speedily come when all 
the great public utilities of our American municipalities will be 
owned and operated by the people themselves through the busi- 
ness administration of their municipal government. 

Until this time comes, what remuneration should be paid for 
these great rights and privileges which are sought for so greed- 
ily in every portion of our land? In the construction of a 
street railway the city puts in the franchise and the right of 
way, the corporation the tracks, cars, power and machinery. It 
is a partnership, but the rights of the city partner are thereafter 
ignored. The city is not allowed any voice in the management 
of the road nor any consideration for its share of the partner- 
ship property. 

For the franchise the city should receive the percentage of the 
gross receipts; for the right of way, the same rate of interest as 
the bondholders receive, the value of the right being deter- 
mined by the value of the abutting land. 

There was some little struggle over the secretaryship, at the 
annual election of officers, Mr. B. F. Gilkison being accused of 
violating the constitution, as to the receiving and paying out of 
League moneys. He was, however, elected by 29 votes, against 
13 cast for J. H. Mahoney, president of the Indianapolis com- 
mon council. Mayor Black, of Columbus, O., was chosen pres- 
ident; Mayor Taggert, of Indianapolis, was chosen treasurer, but 
resigned in favor of Mayor Taylor, of Bridgeport. The trus- 
tees elected were J. MacVicar, of Des Moines; J. H. Smythe, of 
Charleston, S. C., and C. S. Ashley, of New Bedford, Mass. The 
next place of annual meeting will be Syracuse, N. Y. 
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The Decreasing Demand for X-Ray Apparatus. 
BY W. J. CLARKE. 


DRS the first few months following the announcement 
of the discovery of the X-rays by Prof. Röntgen, it was 
found almost impossible to supply the enormous demand for in- 
duction coils and Crookes tubes. The coil makers of this country 
had a new problem to solve. While for years some of them had 
been manufacturing coils which were intended to be used only 
for a few moments in experimental work, none of them had ever 
dreamed of turning out coils that would withstand the severe 
work incidental to the production of the X-ray. Consequently 
it was but natural that many of the coils sold during the above 
mentioned period were found to be defective in many ways, but 
as usual in such cases the American inventor stepped to the 
front, and at the present day coils for X-ray work are being 
sold by several firms in this country, which we feel safe in say- 
ing are far superior to those manufactured by foreign firms who 
have given their entire attention to this work for many years. 
The earlier form of Crookes tube was also defective in many 
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ways, it frequently happening that the vacuum in these tabes 
would rise during an hour or two’s use to such an extent that 
the coil would spark around the tube, and it would have to be 
re-exhausted before it was possible to use it again. In order 
to overcome this, tubes having an adjustable vacuum have been 
designed by several manufacturers, and for all ordinary work 
some of these tubes have proved themselves to be all that is 
to be desired. It is found, however, that they do not possess the 
powerful penetrating power of some tubes that are not pro- 
vided with the adjustable vacuum arrangement, and consequent- 
ly, a surgeon, in order to be properly equipped, should possess 
an adjustable vacuum tube for all ordinary examinations of the 
extremities, but for examining the denser portions of the body 
it is necessary that he should have another style of tube not 
provided with the adjustable vacuum device, and it is also nec- 
essary that this tube be worked up to a point of very high 
vacuum in order to secure the best results. Unfortunately, these 
results last such a very short time that it is necessary to be 
provided with a number of these tubes, especially as it is found 
that even when they are re-exhausted with the greatest care they 
never have the same penetrating power as when new. 

When the discovery was first announced nearly every surgeon 
of prominence in the country made up his mind that it was 
absolutely necessary that he should have a complete outfit, but 
as it was some months before the manufacturers were able to 
produce reliable apparatus, a great many surgeons were more 
than discouraged with the results obtained from their purchases, 
and in addition to this, the price of the apparatus was held at 
an extremely high figure so as to place it beyond the reach of 
nearly all surgeons except those who had the good fortune to 
enjoy a lucrative city practice. 

It has been my privilege to be brought in contact with nearly 
all of the manufacturers of X-ray apparatus in the country, and 
each one has unhesitatingly stated that the business has greatly 
fauen off during the past year, until at present but very few 
outfits are being sold. Now I think that this condition of affai~s 
can be attributed to two causes. The first of these is the fact 
that although the apparatus now being sold in this country is 
far superior to that manufactured abroad, it is still much too 
complicated for the average physician or surgeon to handle it 
intelligently. As it has become pretty generally known among 
the profession that X-ray apparatus gives considerable trouble, 
it is but natural that they should defer purchasing as long as 
they possibly can, or until such time as some more easily oper- 
ated apparatus is devised. The second reason why I think trade 
in this line is falling off very much is on account of the fact that 
the best apparatus is being manufactured by a few firms only, 
and they naturally, knowing that they have the best, are asking 
what seems to be an abnormally high figure for their output. 

In the hands of an expert, almost any X-ray apparatus will 
give good service, as witnessed by the fact that at the recent 
Electrical Exhibition in the Madison Square Garden, the Ex- 
hibition Company’s outfit was in continuous operation for nearly 
eight hours each day for over three weeks, and during that time 
not a single breakdown occurred, and only two tubes were used. 
At the same time, it is likely that the same outfit placed in the 
hands of a physician or surgeon would give considerable trou- 
ble even after a few hours’ use. It seems clear to me, however, 
that in order to get the physicians interested again, and to push 
the X-ray business to the front, it is necessary to devise an out- 
fit that will be compact, reliable, easily handled by a novice and 
sold at a reasonably low price. I can see no reason why an outfit 
of this kind cannot be manufactured and sold at the price of 
$100, which would bring it within reach of the entire profession, 
and I feel that until this is accomplished the trade in X-ray ap- 
paratus will remain at its present low ebb. 


A Possible X-Ray Lightning Effect. 


WE have received from Dr. G. J. Mack, of Waterloo, Iowa, 

a photograph of a lightning flash presenting a curious 
feature worthy of notice. At the lower left hand corner appears 
a 2 x 2 inch wooden clothes reel arm projecting into the picture. 
Two streaks of lightning seem to have passed between the 
wooden arm and the camera; at any rate, the parts of the light- 
ning streaks which ordinarily would be hidden by the obstruct- 
ing clothes reel show up directly through the wood, as if the lat- 
an X-ray effect. We doubt it. 
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l Polarisation of Röntgen Rays. 


This is one of the “X-ray Myths” exposed by Dr. S. P. 
Thompson. L. Graetz (Wied. Ann.) had the happy idea of endeav- 
oring to produce X-rays readily polarized by letting the cathode 
rays impinge upon crystals. According to Sohncke, all fluor- 
escing crystals send out polarized light. Graetz used calcspar, 
tourmaline, andalusite and dischroite. Now, if the Rontgen 
rays proceeding from these crystals were polarized, a single 
tourmaline crystal outside could be used as analyzer. The tour- 
maline tongs would be even more effective. Positive results ap- 
peared to be obtained on the screen, but photographs showed 
no trace of polarization, nor could it be detected with a Nicol. 
Further observations showed the apparently positive results to 
be due to inequalities on the fluorescent screen used for ob- 
servation. It appears, then, that even with this most powerful 
means polarized X-rays canot be produced. 


Testing the Purity of Coal by Means of X-Rays. 


CCORDING to “Engineering” Mr. M. H. Couriot recently 
suggested a novel use for the X-rays in a note communi- 
cated to the Paris Academie des Sciences. Professor Rontgen's 
discovery has already proved of great service in surgery, but Mr. 
Couriot suggests that the rays may prove as efficient in showing 
the intimate structure of siliceous skeleton of our coals as they 
are in defining the calcareous skeletons of animals. He states 
that by means of a powerful Crookes tube and a fluorescent 
screen, it is easy to determine the purity of a fuel. Carbon in 
all its forms is exceedingly transparent to the rays, whilst silica 
and silicates are opaque; and on placing a lump of coal between 
the tube and the screen, all the intimate details of the slag and 
clinker forming portions of the fuel at once appear. Mr. Couriot 
has tested in this way anthracite, coal, lignite, peat, coke and 
block fuel. The finest particles of silicate, though quite invisible 
to the eye, show up at once on the screen as dark spots or bands 
upon a bright ground. The differences in the quality of a series 
of coals can be traced step by step, showing at once the varia- 
tions in the purity of the fuel. The conglomerate structure of 
block fuel is clearly exhibited, whilst with coke the particles of 
iron sulphide are indicated by black spots on the fluorescent 
image. Carbon is so transparent that it is unnecessary that the 
samples should be regular blocks, as rough lumps, the sides of 
which usually follow the natural planes of cleavage of the coal, 
serve perfectly well. Mr. Couriot has taken radiagraphs with 
specimens 11% in. to 2 in. thick, the coil having a spark Io in. 
long, and the exposure being five minutes. 


Preventing Collisions At Sea. 


I? was with very great interest that I read the article of Mr. 
Hermann Herberts in the last issue of the Engineer, entitled 
“Means for Detecting the Presence of a Ship or Iceberg,” and 
while the arrangement suggested by Mr. Herberts is certainly 
extremely ingenious and well worked out, I am, nevertheless, of 
opinion that the use of wireless telegraphy apparatus is the 
only successful way in which collisions at sea can be avoided. 

Were it made compulsory for every seagoing vessel to be 
equipped with the necessary outfit, the demand for apparatus 
would be so great that its cost would be largely reduced, so 
that a ship could be fully equipped for a comparatively very 
small amount. 

The arrangement of the apparatus would be such that when 
two ships approached each other a large vibrating gong would 
ring in each, and the transmitter could be so adjusted that this 
signal would take place at a distance of from one to ten miles, 
according to what was decided to be the most suitable distance 
at which such signals should be given. 

I am of opinion that but very few people are aware as yet of 
the state of perfection to which wireless telegraphy apparatu: 
has been brought in this country and feel quite sure that if the 
public were convinced of its reliability it would be but a very 
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short time until its adoption for signaling on shipboard would 
be compulsory. W. J. CLARKE, 
General Manager U. S. Electrical Supply Co. 
New York City, Aug. 3, 1898. 


Shunt Method of Motor Control. 


I AM reminded by the article and editorial on the Henry “Re- 
generative” Control in your July 21st issue of the Biblical 


` promise that we shall all be born again. 


As a contribution to history, it is in order to make reference 
to the following: 

Ist. Paper read in Boston at the meeting of the Society of 
Arts in December, 1885, setting forth somewhat fully the shunt 
method of operating railway motors, and the saving to be ef- 
fected by returning current to the line by systems afterwards 
(about ten years ago) patented. 

2d. Description of the experiments carried on for months on 
the Thirty-fourth street branch of the Manhattan Elevated Rail- 
road, in the winter of 1886-7, in which these methods were put 
in practical test, and which tests were fully described in Martin 
and Wetzler’s work on Electric Motors. 

3d. The practice which has obtained for a number of years in 
certain classes of staflonary and elevator work. 

FRANK J. SPRAGUE, 

Vice-President and Technical Director Sprague Elec. Co. 

New York, August 1, 1898. 


MR. HERMANN HERBERTS, of Newark, N. J., whose 
method of detecting the approach of a ship or iceberg at sea 
was illustrated in our columns last week, has been very much 
encouraged by a number of letters he has received on the sub- 
ject. He is taking the matter up in real earnest, and has pro- 
posed the appointment of an international commission, whose 
duty it shall be to investigate and report on the various methods 
proposed for insuring the safety of vessels during a fog. 
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The American Street Railway Association. 


The following is a list of the topics and authors for the an- 
nual meeting in September of the above association: 

“Maintenance and Equipment of Electric Cars for Street Rail- 
ways,” by M. S. Hopkins, electrician, Columbus Street Railway 
Co., Columbus, O.; “To What Extent Should Railway Com- 
panies Engage in the Amusement Business,” by W. S. Holmes, 
general manager Metropolitan Street Railway Co., Kansas City. 
Mo.; “The Carrying of United States Mail Matter on Street 
Railways,” by W. S. Dimmock, general superintendent, Omaha 
and Council Bluffs Railway and Bridge Co., Council Bluffs, 
Ia.; “The Comparative Earnings and Economy of Operation 
Between Single and Double Truck Cars for City Use,” by 
Richard McCulloch, electrical engineer, Cass Avenue and Citi- 
zens’ Railway Co., St. Louis, Mo.; “Inspection and Testing of 
Motors and Car Equipments by Street Railway Companies,” by 
Frederick H. Perkins, electrical engineer, Toledo Traction Co., 
Toledo, O.; “Cost of Electric Power for Street Railways at 
Switchboard; Both Steam and Water,” by R. W. Conant, elec- 
trical engineer, Boston Elevated Railway Co., Boston, Mass. 


Ohio Electric Light Association. 

This excellent association holds its annual meeting at the West 
House, Sandusky, O., August 18 and 19. Secretary Scovil re- 
ports a good programme with several useful papers by well- 
known engineers and lighting managers; and the Sandusky 
Lighting Co. has laid out a choice programme ot entertain- 
ment. 


SYRACUSE, N. Y. The Merchants’ Association of New 
York advocates special attention being paid to the annual State 
Fair at Syracuse, given by the New York State Agricultural So- 
ciety, of which Hon. B. F. Tracy, ex-Secretary of the Navy, is 


president. The fair is held the last three days in August, and 
the first three in September. A good electrical exhibit is ex- 
pected. 
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Magnetic Clutch For Heavy Station Work. 


[5 the course of a very interesting paper, read at the recent 

Omaha meeting of the A. I. E. E, on a modern central 
station, namely that of the Imperial Electric Light, Heat and 
Power Company, of St. Louis, Mo., Mr. George A. Damon 
described the “Arnold System” of connecting engines and gene- 
rators', which had been adopted in this plant. This system 
of power station design is well known, but as applied in this 
instance it embodied several novel features, not the least in- 
teresting of which is the coupling device or clutch, described 
below, it being the first magnetic clutch applied upon a large 
scale to power station work. 

The figure shows a cross-section of the clutch. One part, B, 
is bolted to the engine flange, N. A corresponding part, D, 
is bolted to the generator quill, H, and this part carries an 
annular armature, A. Radial arms F, keyed to the solid shaft G, 
carry an interior armature C. Each coupling is provided with 
five circular coils of magnet wire, O, P, R and S. These coils 
are electrically connected to contact rings J, K and L, car- 
ried on insulating bushings bolted to the hubs of the clutch. 
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DETAIL OF MAGNETIC CLUTCH. 


Stationary brushes which are connected through a system of 
switches to the storage battery ’bus-bars make it possible to 
send a current around any coil. The parts of the clutch con- 
taining the coils are made of cast-steel of high permeability so 
that when a current is sent around any coil, the surrounding 
metal becomes a magnet and the armature facing the coil ‘s 
immediately magnetically attracted. The two surfaces of the 
clutch parts being held in contact by a pressure of at least 80 
pounds per square inch, it becomes possible to transmit power 
from one to the other. Thus to connect engine shaft N to gene- 
rator quill H, a current is sent through coil O in that part of 
the clutch B attached to the engine shaft. Armature A which 
is attached by means of strong studs to that part of the class 
B which is securely bolted to the generator quill, is imme- 
diately attracted and overcoming the small resistance of the 
spring G, the two parts become firmly attached to each other, 
making it possible to run the generator from the engine. If 
it is desired to revolve the interior shaft by means of the engine, 
the current is sent through coils P and Q in parallel, attracting 
armature C, while if the solid shaft is being turned by the other 
engine and it is desired to connect the shaft to the generator 
quill, then coils R and S are energized and the armature C 


1Electrical Engineer, May 16, 1894, and May 27, 1896. 
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is attracted in the other direction. The circuits to these coils 
are all controlled by means of switches on the main switch- 
board. These switches are so arranged that when the circuit 
of any coil is broken, the discharge of the extra current is taken 
up through a carbon resistance, and the insulation of the coil 
is therefore protected from the liability to puncture. When 
the current in any coil is discontinued, spiral springs have been 
provided to overcome the residual magnetism and bring the 
armature back to its original position. 

If both parts of the clutch which are to be attached are sta- 
tionary, the connection becomes an easy matter, but if one part 
is revolving, it becomes necessary to put the other part in mo- 
tion before the current is sent through the coils. This is ac- 
complished by starting the dynamos as motors and bringing 
them up to speed before closing the magnet coil switch. For, 
this purpose, regular starting boxes have been installed, one 
for the boosters and the other for the generators, so that any 
machine may be thrown into or out of service directly from 
the switchboard. The result of the whole arrangement is, that 
a number of combinations between the engines and the gene- 
rators become possible. Under all normal running conditions, 
the centre engine will run its two adjacent generators and the 
outside engines will operate the end generators. Eacn booster 
may be run when necessary, from either of two engines. The 
entire line of machinery may be connected together, so that all 
the engines and generators operate in unison as one large unit, 
the speeding attachment on the engines making it possible to 
operate them satisfactorily in this manner. 

In case of accident to any generator that particular machine 
may be stopped without stopping its corresponding engine, and 
the electrical load will be immediately taken up by the other 
generators, but without overloading the engines. In case of 
accident to any engine, the ability of the other engines to carry 
an overload of 100 per cent. may be taken advantage of, if 
necessary, without overloading any of the generators. Thus 
the centre engine is capable of carrying all four of the gene- 
rators fully loaded while the smaller end engines can vuperate 
two of the generators, if necessary, in case of a break down 
of the larger engine. The plant may, therefore, operate at 
period of maximum load, at its full rated capacity, depending 
entirely upon the advantages of the system of arrangement for 


- a reserve in case of a breakdown to any part of the equipment. 
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Concentration of Power by Electric Transmission 
at Taunton, Mass., Tack Works. 


O NE of the most forcible of the advantages of electrical trans- 

mission of power is that this method often makes it pos- 
sible to combine two or more steam plants into one, greatly di- 
minishing the cost of labor and supplies. Such an advantage 
appeals especially to the mill owner, who may operate shafting 
in several buildings and departments by separate sources of 
power. A conspicuous example of a wasteful arrangement is 
in the works of one of the largest locomotive shops of the coun- 
try, where part of the plant is operated by water power, part 
by steam power, and part by compressed air, the latter neces- 
sitating an extra engine and compressor. 

Electric transmission, and notably the polyphase system, as 
developed by the Westinghouse Company, has made ıt possible 
to centralize the power in such shops. When Lieut. L. O. Gar- 
rett took charge of the affairs of the Atlas Tack Co., of Taun- 
ton, Mass., as manager, he instituted a thorough investigation as 
to the power required for the various classes of tack making ma- 
chinery under normal conditions. The mills of this company at 
Taunton are three in number, located from 800 to 1,200 feet 
apart, and were until recently operated by three separate steam 
plants, with the accompanying wastefulness incident to small 
units. It was found that owing to variations in the amount of 
power required from day to day for the different classes of work, 
the duty of the three steam plants could be easily performed by 
a single steam plant of two-thirds their united capacity. 
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So large a saving in coal and labor as was expected from this 
arrangement induced Lieut. Garrett to engage the services of 
Mr. T. W. Sprague, of Boston, Mass., to investigate jointly with 
him the various systems of transmission. The parties interested 
inspected personally a number of the principal polyphase plants 
among the New England mills, and finally selected the West- 
inghouse three-phase system, 3,600 alternations, as best adapted 
to the work of the Atlas rack Co. This system, in connection 


FIG. 1—150 K. W. WESTINGHOUSE GENERATOR. 


with the Tesla “Type C” motors, made by the Westinghouse 
Electric and Manufacturing Co., has attained marked success in 
every instance in which a plant has adopted it, and the alternate 
current motor, though developed later than the direct current 
motor, has been favorably received in all such installations. 
The Atlas Tack Co. are to use a 150-kilowatt Westinghouse 
generator, shown in Fig. 1, which will operate 9 Tesla induction 
motors of the above type, shown in Fig. 2, ranging from 3 to 50 
horse power, in the various mills. The gas lighting system of 
the mills will be replaced by about 1,000 incandescent lights. 
The company instituting these changes is one of the most 
progressive of manufacturing concerns, employing over 500 men, 


FIG. 2.—TESLA INDUCTION MOTOR. 


and making some 10,000 brands of tacks, rivets, etc. Consider- 
ably over 50 per cent. of all the tacks and rivets made in the 
United States are produced at their shops, and their electrical 
equipment will be watched with interest, and no doubt imitated 
by many other concerns of the kind. 

The adaptability of the “Type C” motor, as made by the 
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Westinghouse company, to so many varied fields of usefulness, 
has surprised many, who have possibly been prejudiced against 
the alternating current motor; but the cause of their surprise con- 
stitutes one of the strongest proofs of the reliability of this new 
Westinghouse product. 


QUEBEC, CANADA. Plans are on foot for the utilization 
of the Shawinigan Falls, in the Province of Quebec, near the 
city of Three Rivers. There is a fall of 165 feet, and it is said 
200,000 h. p. can be developed. A charter has been granted to 
the Shawinigan Water and Power Co. 


OE er 
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Cee OEE > TTEN OSS 
Bell Telephone Output. 


The American Bell Telephone Co. made a good addition to 
total instruments outstanding in licensees’ hands under rental 
for the month ended July 20, as the following figures show: 


July— 1898. 1897. 1896. 1895. 
GroSS orduei iarasi 21,551 15,859 12,584 13,837 
Returned ............ .. IO,OII 7,241 10,490 7,513 

Net output .......... 11,540 8,618 2,094 6,324 

Dec. 21 to July 20— 

GEOSS oTe aana oR 187,884 127,778 126,678 98,896 
Returned ............06- 83,306 51,847 53,667 47,121 

Net output .......... 104,578 75,931 73,011 51,775 
Total outstanding 

July 20 ............ 1,023,699 848,558 747,987 625,450 


Wrought Iron Bridge Co., Canton, Ohio. 


WHILE the name of this company might indicate that they 

only deal in bridge work, their products are by no 
means confined to steel structures of this class, but embrace 
building material, viaducts and roof trusses, the latter being 
especially adapted to the requirements of car houses and power 
and lighting stations. The products also embrace transfer 
tables, and turntables for steam cars and locomotives. The 
works occupy a tract of twelve acres situated in the southwest 
part of Canton, and connected by switch tracks with a number 
of railroads, giving excellent receiving and shipping facilities. 
The works employ about one hundred men. 

A distinctive feature of the plant is the employment of elec- 
tric motors for the operation of the individual tools and for this 
this purpose twenty-one motors are employed, ranging from 
three to twenty horse power. These are supported by the roof 
members, and the power is transmitted to the tools by vertical 
belts. The cost for maintaining the motor equipment together 
with the material for repairs is said to be less than $100 per year 
—a degree of economy that could not possibly be met with shaft- 
ing and the ordinary methods of power transmission. The 
material, consisting of steel bars of all dimensions, is delivered 
on steam cars to the storage yard or stock house, which is a 
separate structure, and from which by means of narrow gauge 
trucks the material is conveyed to the structural shaft according 
to the demands. The whole floor and the main shop is provided 
with skids having metal plates on the top, and these are arranged 
systematically in rows across the building with the tools, includ- 
ing punches, shears and drills, conveniently located and ar- 
ranged in consecutive line from east to west across the shop. 
There are also rolls and pulleys on which the material is readily 
moved to or from the tools. The material first enters the shop 
on the north track and is unloaded upon the adjacent skids, 
where it is laid off from templates and marked for punches 


August 13, 1898] 


-and shears, then from these machines to straightening machin- 
ery or curving rolls, then to assembling skids, and from there 
to the reaming tools. These tools are of novel design and are 
known as the Ross reamer. These are arranged.in a straight 
row across the shop above the line of skids, there being from 
fifteen to twenty separate tools. These are each operated by 
means of a vertical shaft about 18 feet in length, which is 
driven by beveled gear from a main horizontal overhead shaft. 
The vertical shaft is telescoped for a part of its distance, a square 
shaft being let into the hollow of the round shaft and this shaft 
is provided with two universal joints, one near the top end and 
one other near the tool. By means of levers and the clutch the 
shaft is started and the reaming tool which has a range of sev- 
eral feet in any direction and at any angle is inserted in the 
rivet holes and quickly reams them to the proper size, all 
punched holes being thus reamed.. The material next goes to a 
riveting machine, and ior this purpose four pneumatic reamers 
-of different capacity are employed. These are all in one line, 
and are manipulated by being suspended by hand hoists from 
an overhead trolley car, giving a large range for action and 
providing for quick work. For heating the rivets four open 
hearth furnaces, in which oil is employed for fuel, are located 


THE ELECTRICAL ENGINEER. 


137 


cords and diagonals are forged by hand. The wood working 
machinery and tools for making templates and patterns occupy 
a room on the north as described above. The steam equip- 
ment occupies a brick building 30 by 50 feet adjoining the east 
side of the main structure. : The boiler is of the Hazleton type 
and is equipped with Murphy stokers. A Russell engine with 
cylinders 13 x 20 inches and rated at 100 horse power furnishes 
power for driving three generators, one for power and the 
other two for arc and incandescent lighting. It also drives a 
10 x 12 inch two-stage Norwalk air compressor for operating 
the riveting machines in which 100 pounds of pressure is em- 
polyed. The building is heated by the Sturtevant hot air system, 
there being a chamber containing coils of pipe over which the 
air is blown by means of a fan, whence it is led about the struc- 
ture through large galvanized iron pipes supported in the roof 
members, from which numerous branch pipes deliver the blast 
to all parts of the building. 

The main office and draughting department occupy spacious 
quarters in a separate building, together with suitable offices 
for the clerical department. Here are found the usual equip- 
ments of office, fireproof vaults, and appliances for conducting 
the accounting and draughting departments. The affairs of the 


FACTORY OF THE WROUGHT IRON BRIDGE CO., CANTON, OHIO. 


in close proximity to the pneumatic riveters and near the mid- 
dle of the floor. The hot rivets are passed through the ma- 
chines by boys and are headed by the riveters about as fast 
as one can count. Next comes planing mills and drills for 
special work where some finish is required on parts that are 
not readily accessible, and for this more or less hand riveting 
is required. There are also two single-headed milling machines 
for column work, by means of which the top or base of the 
-column is dressed to any angle. The largest of these tools is a 
disc about three feet in diameter while the cutting tools are in- 
serted in the face. This is mounted on a swiveled base and there 
is an idler for supporting columns of any length. The material 
while undergoing these various operations has passed in a zig- 
zag course from north to south, arriving in a finished condition 
ready for painting, when it is loaded directly on the cars for 
transportation or is directed to the storage for finished material. 
For shipping, the main switch track enters the shop on the 
south side on tracks depressed four feet below the shop floor, 
so that the operation of painting as well as the loading of cars 
-can be carried on regardless of the weather. The bridge work 
is not confined to truss and girder structures entirely, but large 
sheet metal tubing is also constructed for bridge piers, designed 
to be filled with concrete when in place. In the forging and 
blacksmith department there are four forges, one furnace, one 
large steam hammer, and a bolt and rivet making machine. 
‘There are also thread cutters for cutting rods of any size. Here 
the loops and links in the ends of long rods designed for lower 


company are conducted by the following officers: F. M. Wyant, 
treasurer and general manager; E. J. Zander, chief engineer; W. 
P. Hall, superintendent. 
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Peace and Prosperity. 


Spain has accepted our terms, and it would now appear that 
the cessation of hostilities is about to take place. Such a con- 
dition would in itself bring about a better feeling in business, but 
all the other conditions are likewise favorable. July has just 
closed with the largest bank clearings for that month in the 
history of the country. Crop indications are even better than 
they were, making the third good harvest in succession, and the 
iron and steel situation has materially improved. Business fail- 
ures are at low ebb, being only 189 for the week, as compared 
with 214 a year ago. Nearly all lines of distributive trade are 
brisk, and the summer dullness already draws to its close. 

In the stock market, there is a distinct upward tendency, and 
the sales of bonds have been remarkably large. During the 
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week 26,125 shares of Western Union were sold, rising to 04%. 
General Electric was stronger, with sales of 12,450 shares, up 
to 40%. New York Edison was firm at 131. In Boston, Amer- 
ican Bell Telephone was up around 280. 

Copper. New York is steady at 11.50 cents. Heavy steel rail, 
Eastern mill, is quoted higher at $17.75. 
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Classified Digest of U. S. Electrical Patents 


Issued July 19, 18098. 


Batteries, Secondary:— 


GALVANIC CELL. A. Heil, Frankisch Crumbach, Germany, 607,590. 
Filed Dec. 1, 1897. omprises a carbon electrode surrounded by 
about equal parts of graphite, manganese, peroxide, and lead per- 
oxide; a zinc electrode and an absorbent filling holding an electrolyte 
of zinc sulphate containing flocks of hydrate of zinc evenly distributed 
throughout the mass of the electrolyte. 


Conductors, Conduits and Insulaters :— 


BOND FOR ELECTRIC CONDUCTORS. S. W. Huff, Baltimore, 
Md., 607,746. Filed Aug. 29, 1896. Formed of flat metal and com. 
prises a body portion of an integral external extension bent about 
an axis transverse to the body portion into a tubular attaching-lug 
projecting laterally from the flat body portion. 


Distribution: — 


SYSTEM OF ELECTRICAL DISTRIBUTION. B. G. Lamme, Pitts- 
burg, Pa., 607,621. Filed Jan. 28, 1897. A three-wire system employ- 
ing, transformers to transform alternating into direct current. 

CIRCUIT ARRANGEMENT FOR ELECTRICAL APPARATUS. J. 
Meisler, Vienna, Austria-Hungary, 607,760. Filed Dec. 13, 1897. 
Means whereby a number of electrical circuits or separate pieces of 
apparatus may be simultaneously controlled from iRerent positions 
through the medium of any one of a number of circuit controlling 
devices. 

Synames and [ictors: 


ELECTROMAGNETIC MOTOR. A. B. McMillan, New York, 607,451. 
Filed July 7, 1898. Comprising a motor having an armature and field 
magnet, and a secondary armature.acted upon inductively by a rotating 
field of force produced by the rotating element of the motor. 

DYNAMO ELECTRIC MACHINE. W. B. Sayers, Glasgow, Scotland, 
607,593. Filed eDc. 21, 1897. Details of construction. 

FIELD MAGNET FOR ELECTRIC MACHINES. S. H. Short, Cleve- 
land, Ohio, 607,609. Filed May 4, 1896. Comprises a series of lam- 
inations, whereby the continuity of the end surface of the cores is 
broken, combined with a ring of magnetic material arranged to sur- 
round the armature end of each of the cores. 

DYNAMO ELECTRIC MACHINE, A. G. Eigner, St. Petersburg, Rus- 
sia, 607,737. Filed May 7, 1898. A field magnet for dynamo electric 
machines, formed of separate complemental members joined together, 
each of the members having projections cooperating with the pro- 
jections of another member to form complete polar projections, the 
members being separated to form slots in the polar projections. 


Electro-Chemistry : 


APPARATUS FOR PRODUCING ALKALI METALS FROM THEIR 
CHLORIDS. P. Danckwardt,. New York, 607,506. Filed Jan. 4, 
1898. Consists of a double-walled jacket forming a positive compart- 
ment, means for passing a current of water through the jacket, and 
anodes within the compartment, and an iron box open at one side 
and forming a negative compartment, the box communicating at its 

open side with the Positive compartment. 

ELE ROLYTIC BATH. P. Marino, Paris, France, 607,646. Filed Dec. 
1, 1896. Consists in adding to a solution of a salt of the metal to be 
deposited alkali-metal salts of the same acid and an alkali-earth-metal 
salt of another acid in such quantity as to give by an incomplete 
double decomposition, an insoluble precipitate and a mixed solution 
of different soluble salts of the metal to be deposited, and electro- 
lyzing the mixed solution. | 


Lamps and Appurtenances : — ; 
ELECTRIC ARC LAMP. J. H. i. Haines, New York, 607,598. Filed 


Oct. 29, 1896. Employs a detached tilting clutch freely movable about 
its‘ axis and provided on its inner periphery with rotary friction de- 


vices. 
Cleasurement : 
VOLTMETER. J. F. Stevens, Philadelphia, 607,715. Filed April 22, 
1897. Consists of a resistance coil connected in shunt across the 


terminals of the working coil, and provided with a core and casing of 
iron which forms a magnetic circuit, the amount of iron being suffi- 
cient not to be saturated by the current passing through the instru- 
ment. 


Miscellaneeus :— 


APPARATUS FOR CLEANING PAINT FROM SHIPS. W. P. Free- 
man, New York, 607,794. Filed June 22, 1897 A_ reciprocating tool- 
bar, and electric motor therefor, a tool-bar extending transversely to 
the shaft of the motor, through the field magnet and the field-magnet 


coils. 

ELECTRIC STOP-MOTION FOR LOOMS. A. Stephens, Guadalajara, 
Mexico, 607,714. Filed June 26, 1897. Details of construction. 
PROCESS OF AND APPARATUS FOR PRODUCING RELIEFS IN 

METAL. g: Rieder, Munich, Germany, 607,484. Filed Dec. 21, 1897. 
Employs electrolysis. 

ELECTRIC BUOY. E. W. G. C. Hoffman, Charlottenburg, Germany, 

607,745. Filed May 28, 1896. Details of construction. 
Railways and Appliances:— 

ELECTRIC RAILWAY SYSTEM. S. H. Short, Cleveland, Ohio, 607,- 
610. ote May 24, 1897. Surface contact system. Details of con- 
struction. 

ELECTRIC RAILWAY SYSTEM. S. H. Short, Cleveland, Ohio., 607,- 
611. Filed July 9, 1897. Waterproof surface contacts. 
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TROLLEY BASE. H. G. Taylor, Montreal, Canada, 607,612. Filed 
Sept. 27, 1897. The base is pivotally mounted, the pole is held in 
an upright position by means of springs, and a bufter is provided 
to hold the pole when leaving the wire. , 

ELECTRIC ILROAD. C. A. Myers, Atlantic City, N. J., 607,607. 
Filed Nov. 18, 1807. A track rail, comprising two sections, spaced 
apart and forming opposite walls of a conduit the tread of one section 
being below the plane of the other section-tread, an insulating mate- 
rial arranged in a groove in the under side of each section-tread, and 
conductors for electricity, supported by the insulating material. 

Regulation :— 

REGULATING SWITCH FOR ELECTRIC CIRCUITS. H. P. Davis, 
Pittsburg; and G. Wright, Wilkinsburg, Pa. 607,617. Filed Sept. 18. 
1897. Particularly designed for raising and lowering the electromotive 
forces in alternating current circuits. 


Switches, Cut-Outs Rheostets, Etc.:— 
ELECTRICAL RESISTANCE. H. S. Chase, Boston, Mass., 007,340. 


Filed Jan: 11, 1897. Rheostat of the “enamel” type. . 
ELECTRIC REGULATOR. J. A. Powers, Lansingburg, N. Y., 607,551. 
Filed Oct. 28, 1897. A variable resistance, comprising two recep- 


tacles containing a conducting solution and communicating at differ- 
ent levels, means for cooling the solution in one receptacle, separable 
lates im the other, and a solenoid and core for varying 
etween the plates. , 

RHEOSTAT. . J. Shiels, Westfield, N. J., 607,608. Filed Jan. 7, 1898. 
The resistance coils are embedded in cement and the cement enclosed 
with a metallic casing designed to radiate heat. f i 

ELECTRIC LINE SWITCH. A. B. Du Pont, Detroit, Mich., 607,638. 
Filed Aug. 12, 1897. Comprises a pivoted tongue, a magnet and 
spring for controlling the position of the tongue, a ribbed section, 
connected through the magnet-coil with the main conductor, at 
end of the tongue, and roofs protecting the tongue, ribbed sections 


and magnet. l . 
CONTROLLER. T. Von Zweigbergk, Cleveland, Ohio, 607,672. Filed 
April 8, 1888. A blow-out for controllers, composed of a series uf 
coils standing in the space between the contacts and adapted to be 
connected in a circuit and throw their lines of force directly through 


the contacts. 
Telephones: — 
LONG DISTANCE TELEPHONE. P. De Kilduchevcky, London 


Eng., 607,801. Filed Feb. 10, 1897. Embodies an attached lining of 
granular non-hygroscopic material in the transmitter. 


Classified Digest of U. S. Electrical Patents 
Issued July 26, 1898. 


Alarms and Signals :— 

METALLIC GATE-SCREEN. A. P. Prichard, Tacoma, Wash., 607,877 
Filed Sept. 9, 1897. A screen for vaults, safes, etc., employed to es 
tablish an electric circuit and sound an alarm. 

RAILWAY SIGNAL SYSTEM. G. T. Cunningham, Mass., 
608,031. Filed Nov. 18, 1897. Details of construction. 

ANNUNCIATOR GAS FIXTURE. J. L. Bixby, Arlington, Mass., 608,- 
100.. Filed Nov. 26, 1897. Comprises a cock having a passage con- 
necting its inlet and outlet; a valve controlling that passage; a sprin 
plunger controlling that valve, and a cam to move the plunger an 
automatically hold it when in its elevated position, against the force 
of its spring. 

Batteries, Secondary :— 

SECONDARY BATTERY. G. Walter, Strasburg, Germany, 606,015. 
Filed Aug. 19, 1897. An instrument for removing detached material 
from storage batteries, consisting of a box-shaped spatula with a 
handle, and with ridges extending crosswise of the box, the rear side 
of ne bos being elosca and the lower end being in the form of a 
thin flat wall. . 


Conductors, Conduits and Insulators: — 


INTERIOR CONDUIT. E. El and F. W. Erickson, Boston, Mass., 607,- 
989. Filed June 3, 1898. Comprises an outlet box having its bottom 
and sides formed from a single piece of thin metal sheet, cut at its 
corners to provide lapping joints; with a metal brace riveted to each 
of the lapping joints, having a screw thread in its upper end, and a 
metal cover having a central opening surrounded by an outwardly 
projecting flange. 

Dynamos snd Notors :— 


MEANS FOR PREVENTING STRAY MAGNETISM IN DYNAMO 
ELECTRIC MACHINES. F. Kelly, Pittsfield, Mass., 608,133. 
Filed May 27, 1898. Embodies an energizing coil and a magnetic 
part within the influence of the coil, in which the coil sets up a mag- 
neto-motive force, combined with a coil surrounding the part, and 
adapted to produce therein a magneto-motive force which neutralizes 
and prevents the passage through the part of the magnetic flux pro- 
duced by the first force. 

COMMUTATOR BRUSH HOLDER FOR DYNAMO ELECTRIC MA- 
CHINES. R. Lundell, New York, 608,135. Filed Feb. 4, 1898. A brush 
holder having adjacent brushes rigidly clamped against conducting 

ieces, which permit them to abut against each other, the conducting 
blocks in turn being securely fastened to an arm by means of flexible 


Boston, 


springs. 

ELECTROMOTOR FOR ELECTRICALLY PROPELLED VEHI- 
CLES. A. Siemens, London, Eng. i Filed Nov. 18, 1897. 
The pole pieces are arranged partially separate from the limbs of the 
field magnets and so that they can be readily removed to give access 
to the armature. 

Electro-Therapeutics: — 

MAGNETIC ORE SEPARATOR. G. J. Crean, Montreal, Canada, 607,- 
984. Filed Jan. 7, 1898. Comprises a series of stationary magnets 
arranged in the form of an arc; a hopper located adjacent to the mag- 
nets; a rotatable carrier adapted to travel across the surface of and in 
close proximity to the magnets and intermediate of same and _ the 
hopper, and being adapted to receive movement from the ore particles 
running from the hopper and adhering to it. 

Lamps and Appurtenances:— 

ELECTRIC LIGHT FOR SURGICAL PURPOSES. W., E. Dow, 
Braintree, Mass., 608,109. Filed March 26, 1897. Comprises a head- 
band, a reflector carried thereby, a condensing lens supported in front 
of the reflector. a lamp mounted between them, and means to adjust 
the lamp forward or backward relatively to the reflector. 

Measurements :— 


ELECTRICAL MEASURING INSTRUMENT. G. K. Elphinston 
London, England, and A. C. Heap, Penn, England, 807,921. Filed 


August 11, 1898.] 


aay y T 1898. Comprises an electro-magnetic core, primary windings 

thereon, a secondary winding, a swinging coil mounted be- 
ret the poles of the core, and included in closed circuit with sec- 
Ondaty winding, and an indicating device operated by the swinging 


ELECTROSTATIC Jo MEASURING 1 INSTRUMENT. J; F. Kelly, Pitts- 
eld, Mass., 606 ifed April 14, 1888. An electrostatic meter 
having fixed end. movable vanes, a vane electrically connected to a 
conductor carrying electrical energy, and embedded in a dielectric to 
prevent creeping of the charge. 
Miscellaneous :— 

ELECTRIC SOUNDING DEVICE EOR SHIPS. J. P. Buckley, New 
Orleans, La., 04. Filed Dec . Consists of a sounder 
adapted to be projected in advance 1M a ship, an alarm device on the 
ant , and electric wires connecting the sounder with the alarm device, 

a float adj ustanie on the wires. 

BICYCLE LOC F. V. Walstrom and J. Erickson, Chicago, Ill., 608,- 
1 Filed May 13 1897. -orprees a locking a ges pena an alarm 
separate from the lock, but electrically connected therewith, and a 
contact device at the fock adapted to be operated by the bicycle upon 
its insertion. 

Rellways and Appliances :— 
CRO OVER FOR Oe SYSTEMS. C. E. Davis, Chicago, Ill., 
918. Fi , 1896. Details of construction 

ELECTRIC TRAMWAY.’ A. Diatto, Turin, Italy, 607,919. Filed Dec. 
1, 1896. Surface contact syste 

ELECTRICALLY SELF-P OPELLING VEHICLE. L. Krieger, 

Paris, France, , Filed March 11, 1897. Comprises steering 
wheels pivotally journaled upon opposite ends of a stationary axle, an 
ceci motor connected to each wheel, and means for varying the 

of either motor to steer the vehicle. 

INS LATED RAIL JOINT. G. A. Weber, New York, 608,088. Filed 
Nov. 5, 1897. Details of construction. 

Switches, Cut-Outs, Etc. :— 

DEVICE FOR OPERATING ELECTRIC SWITCHES. J. H. 
Springfield, Mass., 607,880. Filed Jan. 8, 1896. Especial! applicab e 
to telephone systems where it is desired to provide an individual call 
for separate stations upon the same line. 

REVER ee RHEOST T. I. E. Storey, Philadelphia, Pa., 606,013. 
Filed Jauuary 29, Comprises a rotary shaft carrying a crank 
disc, an abutment on the disc, a toggle lever bearing at one ex- 
emily inst the abutment and pivoted at a fixed point at the other 

span g connected to the toggle joint. 

ELECTRI AL ECU CONTR LER. R. Lundell, New York, 
oo Filed Fe A circuit breaker consisting of electro- 

etic means for rAr a in an electric circuit, in combination 
sit means controlled by the movable pat of the circuit breaker, and 
adapted to force a blast of air around the circuit breaking contacts. 
Telephones: — 

MICROPHONE. T. g: Howell, London, Eng., 607,994. Filed Jan. 8, 

1896. Consists of a oneycomb disc having a series of cells, diaphragm, 

a screw down cover to hold the diaphragm in place in front of the 
honeycomb disc, a rear plate extending across the series of cells in 
the disc and a conducting spring for forcing the rear plate with the 
noneycom disc forward as a whole, the cells being filled with carbon 


EL CIRIC TELEPHONE SYSTEM FOR HOUSES. L. Plaut, New 
York, 608,076. Filed Sept. 9, 1897. A simplified house telephone for 
ivate and apartment houses, by which the speaking tubes and call 

ells may be dispensed with. 
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Western Electrical Supply Co. 


T HE general catalogue of the Western Electrical Supply Co., 
of St. Louis, Mo., which has just issued from the press and 
is being distributed among the trade, certainly comes up to the 
expectation of every one who has seen the advertisement of the 
same in the various electrical periodicals. It is one of the most 
complete electrical supply catalogues ever issued, and the com- 
pany deserve great credit for issuing a book of so much value 
and so exhaustive in every detail. The catalogue, which con- 
tains 753 pages, measures 7x10!4 inches, and is handsomely 
bound in a green cloth cover, plainly but artistically orna- 
mented. It has been the intention of this company to compile 
a catalogue of standard goods, and while it is well known that 
they are in a position to furnish everything electrical that the 
market affords, still their experience has induced them to be- 
lieve that the assortment shown in this catalogue covers quite 
completely the lines best suited to the needs of their numerous 
customers. Special attention is called to the fact that while 
they carry in stock the products of many of the leading manu- 
facturers, they are agents for several prominent makers of elec- 
trical merchandise, such as the Stanley Electric Manufacturing 
Co., Eddy Electric Manufacturing Co., John A. Roebling’s 
Sons’ Co., India Rubber and Gutta Percha Ins. Co., the Ohio 
Brass Co., Adams-Bagnall Electric Co., North British Wire 
Manufacturing Co., and others. 

The first portion of the catalogue is devoted to a description 
of electrical apparatus and machinery for lighting and power 
purposes. Numerous beautiful half-tone illustrations of various 
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types of direct and alternating current machines are shown. 
There are interesting -chapters on the coupling of generators, 
switchboards, alternating current motors and transformers and 
a lengthy chapter on the application of electric motors for 
household and factory purposes. Fan motors are described 
next in order, and a great variety of them are listed. Following 
this are a number of pages devoted to arc lamps of every de- 
scription, and full page illustrations accompany the text. In- 
candescent lighting is the title of the next chapter of this beau- 
tiful book, and electric light supplies and switchboard appa- 
ratus, as well as switchboards themselves, are included therein. 
Dynamo brushes, carbon holders and other apparatus are next 
described, and then follows a chapter on rubber goods, insulat- 
ing fibres and compounds. Fuse wires and other insulating 
specialties form the next chapter. Then follow in order sections 
on the following subjects, each one being a complete catalogue 
on the subject of which it treats: Electrical heating supplies, 
testing instruments, construction material, tools and appliances, 
electric railway supplies, telegraph supplies, telephone and aĉ- 
cessories, electric house goods, electric and combination fixtures 
and leather belting. The last few pages of the book are de- 
voted to an index to trade numbers and one to code words, a 
very exhaustive index of all appliances shown in the catalogue. 
A confidential trade discount sheet, numbering 24 pages, ac- 
companies the catalogue when sent to the trade. 

As may be imagined, there has been a steady demand for this 
exhaustive treatise, and while a large edition was published by 
the company, it is likely to be exhausted within a short time, 
and any one who wishes to place this valuable book on his shelf 
had better write for it at once, so that he may not meet with dis- 
appointment. We congratulate the company on the enterprise, 
and trust that this work will prove of as great benefit to them as 
it certainly must to their customers and the trade in general. 


Chambersburg Engineering Co. 


Catalogue No. 23, entitled “Hydraulic Machinery,” has just 
been issued by the above company, of Chambersburg, Pa., hav- 
ing an office at 39 Cortlandt street, New York, and one in the 
Park Building, Pittsburg, Pa. This catalogue contains illus- 
trations and descriptions of a number of hydraulic machines of 
the company’s most recent designs, such as hydraulic riveters, 
cranes, accumulators, etc. The company also manufacture 
steam hammers of any desired size, pneumatic machines and 
steam engines, all of which are described in separate catalogues, 
which will be sent to any one on n application. 


Patterson, Gottfried & Hunter. 


A special catalogue treating of tapping machines has just been 
issued by the above company, of 146-150 Centre street, New 
York, and adds one more to the very useful and instructive ma- 
chine tool catalogues issued by them. It contains descriptions 
and illustrations of tapping machines of various sizes and styles 
manufactured by the numerous companies which this firm rep- 
resents, and must prove of value to any one owning machine 
shops or installing machinery of this kind. 


Metropolitan Injectors. 


The Hayden & Derby Manufacturing Co., 111 Liberty street, 
New York, are sending out their very beautiful 1898 catalogue, 
which is a splendid reference book on the subject above men- 
tioned. Several new features have been introduced, giving the 
horse power not only on the basis of 71⁄4 gallons of water per 
horse power per hour, which has always been the standard basis 
of figuring the horse power of injectors, but also giving the 
horse power on a basis of thirty pounds variation of water per 
horse power per hour. The catalogue also shows for the first 
time injectors with flange, as well as screw connections, and all 
the various forms of injectors which the company manufacture 
are shown in dimension diagrams, which enables one to lay out 
a piping from the data given. The catalogue further describes 
new forms of ejectors, hot water heaters and special injector 
fittings. The catalogue will be sent to any one on application. 


The Bergmann-Elektromotoren anu Dynamo Werke Ak- 
tiengesellschaft, of Berlin, inform us that they have removed 
their offices to their newly-erected factory, No. 23 to 24 Ouden- 
arderstrasse, near the Seestrasse, Berlin N. The company 
maintains only its show rooms at its fo-mer address, Berlin C, 
Spandauerstrasse, 16. 
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Gold’s Improved Electric Car Heating Apparatus. 


PROMINENT by its merits and sucess, the electric heating 

apparatus of the Gold Street Car Heating Company, of 
New York and Chicago, is still being developed and perfected, 
and its advance is a matter of general interest to the commun- 
ity, the heating art being a matter of novelty and one in which 
very few manufacturing concerns have had any experience 
worth considering. The heaters manufactured by this com- 
pany are covered by patents and, we believe, have never been 
the subject of any litigation or legal controversy. As they 
embody several new and important features, a description of 
them preceded by a brief reference to the principles underlying 


FIG. 1—RESISTANCE COIL AND SUPPORT USED IN GOLD’S 
IMPROVED ELECTRIC HEATER. 


their construction will be of interest. The efficiency of an elec- 
tric heater depends very largely upon the access which the flow 
of air has over the heated wires. The principle of a free circu- 
lation of air through the heater, so that all of the electrical en- 
ergy developed into heat is utilized to the best advantage by 
being carried off of the resistance wire and into the car body 
‘in an even and steady flow of warmed air has been demon- 
strated to be the most satisfactory and proven itself the means 
-of warming the cars at the least expense of current. 

The object, therefore, has always been to so arrange the con- 
‘struction of these electric heaters that the freest possible circu- 
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FIG. 2.—FRONT VIEW OF GOLD’S IMPROVED THREE. 
DEGREE PANEL ELECTRIC HEATER. 


lation of air may be had, so that the air as it passes through the 
heater should be divided into the smallest particles, and each 
particle of air come in contact with the heated surface, and as 
a result, carry with it into the car body its full and equal share 
of the heat generated. It is now and always has been the con- 
stant aim of the company to get the benefit in the form of thor- 
oughly warmed air in the car body of all of the electrical current 
expended in the heater, and the only known practical way of 
accomplishing this is by having a free circulation of air through 
the resistance coils. 

The construction of the improved Gold heater provides for 
the features desired. The resistance coils are supported in such 


FIG. 3.—INTERIOR VIEW OF GOLD'S IMPROVED THREE. 
DEGREE PANEL ELECTRIC HEATER. 


a way that the support itself, while holding the wire firmly in 
place and not permitting vibration, will offer the smallest pos- 
sible amount of friction to the flow of air through the heater. 
This new method is shown in Fig. 1, and as can be readily seen 
from the illustration, this method of supporting the resistance 
coil of an electric heater is quite novel and is radically different 
from anything of a like character that has ever been attempted. 
It is compact, efficient, simple and durable. 
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This support consists of a one-quarter inch steel rod, which 
is thoroughly covered with an insulating enamel and which 
enamel is burned on the rod at over two thousand degrees of 
heat. It is, therefore, not affected by any heat to which it will 
ever be subjected, and is at the same time an absolute non- 
conductor. This rod is shaped in a zig-zag form, and the re- 
resistance with absolute non-corrosive qualities. This wire is 
shown by the illustration in Fig. 1. Special attention has been 


FIG. 4.—PLAN OF CAR EQUIPPED WITH GOLD HEATER 
SHOWN IN FIGS. 2 AND 8. 


given to the composition of the resistance wire used in these 
coils, and in that which is now produced is combined a high 
resistance with absolute non-corrosive qualities. This wire 1s 
the company’s own product and it is the result of long and 
careful experimenting. 

It has been tried under all sorts of conditions and has never 
been known to fail. The result shown by this wire has made a 
very great demand for it, as it has earned the complete approval 
of every one who has used it. 

The resistance coil is wound on an open pitch, so that when 
it is placed on the zig-zag rod the wire is in its natural condi- 


FIG. 5—GOLD STANDARD ELECTRIC HEATER. 


tion and is not subjected to any strain whatever. It has only 
tension enough to keep it firmly in place. The many advan- 
tages of this method of construction are apparent.. A large 
amount of wire is secured in a small space without resorting to 
the use of a bulky and solid core. This construction is cer- 
tainly the acme of simplicity. There is no bulky core to ob- 
struct the passage of the air, but, on the contrary, the very 
freest circulation of air through the coil takes place, and it is a 
known fact that to thoroughly heat air it must be circulated, 
or, in other words, must be divided up into the smallest parti- 
cles and passed over the heated surfaces. 

The wire is evenly heated over the entire surface and always 
maintains its original and natural condition. In the improbable 
event of a wire breaking it would be held fast on the supporting 
rod, whereas, in heaters which have the wire wound around on 


FIG. 6.—PLAN OF CROSS-SEAT CAR EQUIPPED WITH 12 GOLD 
ELECTRIC HEATERS. 


a core under tension, when a wire does break it will unwind and 
short-circuit with the heater casing. 

This improved construction is used in all of the electric heat- 
ers which are now being manufactured, and the results given 
by it in the many different forms of heaters are all that could 
be desired. 

Fig. 2 shows the most improved form of electric car heater. 
This heater has the coils so arranged that the upper sets are 
heater being flush with the panel. It is the standard size of such 
electric heaters in use to-day. Like all of the apparatus, it is 
solidly built, the mechanical details are all perfect and it is very 
easily applied. Fig. 3 shows the interior. It is lined with 
asbestos and has an air space provided at the top as shown. 
This heater has the coils so arranged that the upper sets are 
in multiple and the lower set in single series. It is usual to 
apply six of these heaters to a car of about twenty-four foot 
body and graduate the heat into three different degrees by turn- 
ing the handle of the switch to any of the three points noted on 
the dial. 

A specially constructed switch is used with which the first 
or lowest degree, the second or medium degree, or the third 
and hottest degree may be had by turning the handle of the 
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switch to points 1, 2 or 3, noted on the dial, for such degree of 
heat as may be desired. 

Fig. 4 shows a plan of a car equipped with six Gold heaters, 
having the three degrees on each heater. When the regulating 
switch is turned to the first point the current passes through 
the lower set of coils of every heater; at point number two the 
lower set of coils is cut out and the current passes through the 
upper sets in every heater in parallel series, and at point num- 
ber three the current passes in multiple series through all the 
coils of every heater in the car, and, as a consequence, all of the 
heaters distribute the warmed air at an even temperature at all 
times, no matter at which point the switch may be set, thus 
maintaining in the simplest possible manner a perfect regulation 
of temperature which is even, agreeable and uniform in all parts 
of the car. 

The regulating switches, as well as all other parts used in these 
electric heating equipments are as simple as it is possible to 
make them, and their durability is guaranteed. All of the ma- 
terial used for the appliances is of the best quality to be ob- 
tained in the market, the workmanship is first class in every re- 
spect and a great deal of mechanical skill and ability is embodied 
in the heaters which are now being produced. The company 
carry in stock a great many different styles and designs of elec- 
tric heaters. 

With reference to the principle of complete circulation of air 
through the resistance coil, it can be plainly seen that heaters 
having the resistance wires imbedded in asbestos or other such 
material cannot be as efficient or as durable as a heater in 
which this improved construction is used. 

Fig. 5 shows a view of the Gold Standard Electric Heater. 
This heater consists of three Gold improved resistance coils and 
supports shown in Fig. 1, in series. These rest in porcelain 
plugs or caps at either end and are encased in a cylindrical per- 
forated sheet-iron casing, as shown. This heater is 3 inches 
in diameter and about 20 inches long. It has been greatly ad- 
mired for its simple construction and surprising efficiency. It 
is particularly adapted for cross-seat cars, elevated railway or 
regular railroad cars which are propelled by electricity. 

Fig. 6 shows a plan of cross-seat street car equipped with 
twelve Gold standard electric heaters, controlled by a two-point 
regulating switch. 

A great advantage of this Gold standard heater is that, being 
of such compact form, it is a very desirable size and style with 
railroads, as it can be used in so many different positions. 

Perfect uniformity of distribution of the heat can always be 
secured from this style of heater, for they can be placed about 
the car in such a way that this condition can always be main- 
tained. They are very light in weight and their durability is 
guaranteed. These Gold standard heaters can be wired for two 
graduations on each heater. 

Besides manufacturing the car heaters described above, the 
company have constructed a number of electric heaters of dif- 
ferent styles and sizes for dwellings, office buildings, etc. Port- 
able heaters of high efficiency and neat design is also one of 
their specialty and have won universal favor. 


Cleveland Electric Co., Cleveland, Ohio. 


TS company, well known in the electrical field as manu- 
facturers of electrical appliances have directed their chief 
energies to the manufacture of two specialties, one known as 
an automatic time switch (Fig. 1), the other a high tension 
arc cut-outs (Figs. 2 and 3). The former are made in 
various sizes up to 200 ampere capacity and are designed for use 
in automatically closing or opening electric light or power 
circuits. The device as shown in Fig. I consists of an eight- 
day clock movement, but without hands, placed in the middle 
of a metal case, a two or three pole, double brake knife-blade 
switch placed below the clock, with an electromagnet in a 
circular case, above which actuates a lever that passes behind 
the clock and connects with the movable parts of the switch. 
The action of the switch is adjusted by means of two discs or 
dials, one being larger than the other, and both mounted on the 
hour stem of the clock movement, being held in position by 
means of a thumb screw. Each of the discs is divided into 
sections representing the hours of a day, anu each has a notch 
in its periphery, at the zero point, into which a contact arm 
drops when the time for switching arrives, that on the small 
disc closing the circuit and the one on the large disc opening 
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it, so that by properly adjusting the discs, the switch will act 
at any pre-determined time. The current that energizes the- 
magnet is cut out as soon as the switch acts so that the flow- 
of the current through the magnet coils is only for a moment, . 
and thus avoids any injury to the magnets from any excessive: 


FIG. 1—FRONT VIBW OF CLEVELAND AUTOMATIC ELECTRIC ° 
TIMB SWITCH, IN CASB. 


flow of current. The armature, which operates the switch: 
lever, is thrown back and forth by means of two coils, which. 
are placed in either end of the circular case, the armature ter- 
minating at each end in a large washer and the direction of the 
movement depends upon which of these coils receives the cur- 
rent. The disc being set, the action of the switch will occur at 
the same hour every day with no further attention, except to 
wind the clock once a week. The switch does not interfere, - 
however, with the regular cutting in or out switch, which may - 
be operated at any time as before. It will be seen that the use- 
of the switch will work a saving to any consumer who uses. 
current on a meter basis, and it is likewise of advantage to the: 


FIG. 2.—CLEVELAND ARC CUT-OUT, WITH COVER ON. 


producer, as it saves time consumed in switching, besides there 
is a gain in having light switched on or off at the same time. 
The clock mechanism is of German manufacture, and the whole 
is enclosed in a neat metal case having a door and lock. 

The arc cut-out provides for readily cutting in or out one or - 
more lights on high tension arc circuits. The switching 
mechanism is enclosed im a ciraular-iron case, with a close fit- 
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ting waterproof cover, which is about ten inches in diameter. 
The levers are mounted on a porcelain base within the case 
with porcelain thimbles in the side of the case for receiving the 
line connections. The handle is of hard wood and the connect- 
ing bar between the handle and contact arms is made from 
fibre insulation. A flat spring, curved to conform to the ex- 
terior of the case, serves to throw the switch quickly, as the 
handle passes the centre, preventing a protracted arc. 

The works are located on the fifth floor of the Marine Build- 
ing, 14 Middle street, Cleveland. The tool equipment consists 
of iron working and stamping machines of such number and de- 


FIG. 3—CLEVELAND ARC CUT-OUT, COVER REMOVED. 


sign as to meet all the requirements for building the various 
parts with the exception of the clock mechanism which, as be- 
fore stated, is of German manufacture. Auxiliary to the tool 
equipment is a generator which supplies current for lighting 
the shops and also for testing the appliances, it being the prac- 
tice to submit each device to a thorough current test before 
shipping. 

The affairs of the company are under the management of Mr. 
Frank Rogers, who is also superintendent of the works. Mr. 
Rogers has long been at work in the electrical field, having 
been in the employ of the Brush Electric Co. for many years. 


Westinghouse Dynamos and Engines for Europe. 


Tre Westinghouse Machine Co. and the Westinghouse Elec- 

tric and Manufacturing Co., on the afternoon of Saturday, 
July 30, invited a large number of prominent engineers to their 
works at East Pittsburg, primarily to inspect some five new en- 
gines and electric apparatus which are about to be shipped 
to England. The visitors saw three 2,500-horse-power electrical 
generators, direct connected to three 2,500-horse-power engines, 
which were constructed for the Metropolitan Electric Supply 
Co., of London. Their present contract with the Westinghouse 
interests calls for three compound two-phase steam alternators, 
each consisting of an enclosed vertical compound engine with 
the armature of the generator coupled direct to the engine 
crank shaft, the engine and generator being mounted on sepa- 
rate bed plates. 

The engines and generators are so designed that the full out- 
put can be obtained at any speed from 116 to 145 revolutions 
per minute, this range of speed being necessary in order to pro- 
vide a variation in the frequency of the alternations, and thus 
enabling a supply to be given to existing transformers in Lon- 
don. 

The engines are of the enclosed vertical compound marine 
type, long since popularized by the Westinghouse companies, 
and they are the most powerful engines yet made at East Pitts- 
burg. 

The electrical apparatus built by the Westinghouse Electric 
and Manufacturing Co., accompanying these engines, consists of 
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three direct connected alternating current generators, each hav- 
ing a nominal output of 2,000 horse power and delivering two- 
phase currents at a pressure of 500 volts. The armature, or the 
revolving element, of each generator, as before mentioned, is 
mounted directly on the engine shaft. 

There is one direct current multipolar exciter to each gen- 
erator, which is arranged for direct connection to the engine 
shaft. 

This plant is to supply primarily arc and incandescent light- 
ing to London, but a portion of the power is to be used for op- 
erating rotary transformers, which in turn supply current to di- 
rect current motors, and for charging storage batteries by the 
three-wire D. C. system. 

Apart from the machines contracted for by the Metropolitan 
Electric Supply Company, the gas engines and the steam tur- 
bines at the Westinghouse Machine Co.’s works are particularly 
noteworthy. The Gas Engine Departmentisdoing a large busi- 
ness, turning out engines from 10 to 200 brake horse power and 
shipping them all over the country. The principle on which 
they run is a modification of the well-known Beau de Rochas 
cycle. This consists of compressing the charge into the head 
of the cylinder before igniting it. These engines differ from 
the ordinary type in that the governor acts by controlling the 
quantity of explosive mixture which is taken into the cylinder. 
This results in an adjustment of the power of each explosion to 
the amount of work being done; hence the engine runs with the 
steadiness and regularity of a first-class steam engine. The reg- 
ulation is so perfect that the company has built many direct 
connected rigs where the dynamo is mounted rigidly on the end 
of the engine shaft. Even under this most severe test the lights 
are perfectly steady. 

The Westinghouse Machine Co. have also been reaching for- 
ward and have successfully built a 650 brake horse power gas 
engine. This engine has three cylinders, each 25 inches in 
diameter, and a 30-inch stroke, and runs at 145 revolutions per 
minute. Its economy is very marked, resulting in the produc- 
tion of a brake horse power for 11 cubic feet of natural gas. This 
is the largest gas engine in the world, and it operates with com- 
plete success. 

A Parsons’ steam turbine driving a 200 horse-power alternat- 
ing current generator was particularly interesting to the visitors. 

The turbine on exhibition runs at 4,700 revolutions per min- 
ute without any perceptible vibration. This speed, however, 's 
not limited in any way. It may be either higher or lower. The 
bearings, which are a special feature, admit of any rotative 
speed that might be desired. 


The Cabinet Mfg. Co. of Steubenville, O. 


Cs ETS and cases for housing electrical appliances, con- 
stitute the principal output of the works of this com- 
pany, and, of these, telephone cases of every description pre- 
dominate. The product, however, is not confined entirely to 
this class of goods, but embraces, according to the demand, 
fancy cases of every description, such as jewelry boxes, cases 
for travelers’ toilet sets and medicine cases. The company 
enjoys exceptional facilities for filling all orders, for high grade 
goods, and among these facilities may be noted, the locality. 
The region produces, in abundanee, a fine quality of: oak and 
black walnut timber, which is the chief material employed, and 
which is purchased first hand from the farmers, who de- 
liver it with their own teams directly to the storage yards of 
the company. Again, the employés are of a higher order of 
intelligence and possessed of a degree of mechanical skill above 
the usual run of mechanics; and third, the factory equipment 
embraces the latest up-to-date wood working and finishing 
machines that are to be had. The factory building, which is 
a four-story brick structure, is located near the business centre 
of the city and extends across the block from Fourth to Fifth 
streets. The lumber yard adjoins, and the course of the ma- 
terial is first to the re-sawing department, which is located in 
the basement and where by band and cross cut saws it is cut 
into proper thickness and length for the drying kilns. Power 
for operating the saws is furnished by a 100 h. p. engine, while 
there are two other engines driving other machinery and the 
fans at the drying kilns. Steam is generated in a 130 h. p. 
battery of tubular boilers, the fuel consisting of shavings and 
coal, the former being delivered to the fire room by means 
of a system of exhaust pipes, which take up all the shavings 
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and dust from each machine and deliver it through a separating 
head into the fire room. The shafting for driving the tools 
of each department is located under the floors and is so pro- 
vided with clutches that the machines of any department may 
be started or cut out independent of those on the other floor. 
The drying kilns, of which there are five, and which have 
a capacity each for 14,000 or 15,000 feet of lumber, occupy a 
separate building 100 x 18 feet and are constructed on what is 
known as the “common sense” plan. Each room is provided 
with a nest of one-inch steam pipes, which are placed beneath 
the floor and there are flues in the ceiling, through which the 
moist air is drawn by means of a fan, when it is directed into 
a case containing a coil of cold water pipes upon which the 
moisture condenses, and from which the dry air is again re- 
turned to the kiln. In the process of seasoning, the room is 
first filled with live steam under pressure, which is designed to 
drive the sap out of the pores of the wood. This is followed 
by the heat which is increased by stages until quite a high tem- 
perature is reached, exhaust steam being employed during the 
day and live steam from the boilers at night. The period for 
seasoning is about fifteen days, so that the kilns are each re- 
plenished twice a month. The material is now taken to the 
second floor of the main building by an elevator and is here 


TELEPHONE CABINETS MANUFACTURED BY THE CABINET 
MFG. CO., STEUBENVILLE, OHIO. 


planed and sawn into varying dimensions suitable to each part 
of the case, and the different parts are numbered so that they 
accompany each other in groups through all the departments 
to the assembling rooms. On the next floor the material is 
introduced to the machines known as jointers, tickers and 
moulders, and here the fitting is continued; one of the most 
interesting machines being a “locked corner cutter,” on which 
miniature tenons and mortises are cut in the ends of such 
pieces as are designed for box sides, so that most of the work 
is put together by mechanical fits and held in place by glue 
without the use of brads or screws. There are numerous sand- 
papering machines on which the parts are carefully smoothed 
up, except such mouldings as require hand work. Here is also 
a round cornering machine by means of which the corners are 
rounded off after parts have been glued together. 

The assembling and gluing department occupy part of the 
third floor and here the process of shaping begins and numer- 
ous clamps and racks are provided for holding the parts to- 
gether till the glue has set. In this department is an ingenious 
squaring machine or press having adjustable arms which, on 
being closed by a hand lever, bring all the box shapes to per- 
fectly square angles without the process of measuring and hand 
adjustment. The half finished parts pass back and forth be- 
tween the gluing and fitting departments till all the odd shaped 
pieces are added, when the cases are advanced to the varnish- 
ing and finishing department which occupies the top floor, and 
for which work female help is chiefly employed. Here coat 
after coat of filling material is applied and rubbed down with 
oil and pulverized pumice stone, when the coats of varnish fol- 
low with repeated rubbing until the grain is thoroughly 
brought out and the surface shines like a mirror. Cases are 
now ready for final inspection and go to the shipping depart- 
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ment, where they are carefully wrapped in paper and crated for 
shipment. The company not only manufacture cases from their 
own designs, but give special attention to exclusive designs 
furnished by customers. The executive offices occupy the first 
floor on the street side of the building, and the affairs of the 
company are under the management of Mr. M. T. James. 


The National Electric Co. 


T HE name, electric, generally conveys the idea of a manu- 

- facturer of electric machinery or appliances, for the gen- 
erating-or control of electric energy, but in this case it repre- 
sents an industry that is closely allied to manufacture,. except it 
is mending instead of making and is one to which all users of 
electric machines must sooner or later resort. It is well under- 
stood that the reconstruction and repairing of electric machin- 
ery requires as much care for perfect workmanship and dura- 
bility and involves as much genius usually as is displayed in 
designing and constructing original machines. As the work 
furnishes practical experience, it goes without saying that one 
engaged for eighteen years, as in the case of the manager of 
this company, in the building and repair of electric machinery, 
will be able to do the work right and with a stronger guarantee 
of success than can be furnished by mechanics inexperienced in 
this line of work. This fact the users of electricity are coming 
to see, and many companies that were formerly doing their own 
repairs are finding that it is profitable to have it done by pro- 
fessionals, even with the freight charges added, so that this 
company enjoys a patronage from nearly all parts of the coun- 
try. | 
“General electrical repairs” is the term used to designate the 
work, and the line includes rewinding and repairing armatures 
of every type and size, especially the armatures from large ma- 
chines. It also includes the making and repairing of commuta- 
tors, transformers, and the making of duplicate parts, includ- 
ing the armatures of any electrical machine. The works oc- 
cupy a three-story brick building, 15 Michigan street, and the 
equipment of tools is very complete. The large tools occupy 
the ground floor, while the smaller tools and the store room 
are located on the upper floors. The tools are all operated by 
electric power from current obtained from the city lighting 
plant. Among the special appliances may be noted the pro- 
cess for balancing armatures after they have been rewound 
This consists of.a stone foundation, independent of the building 
floor and foundation, on which are placed sets of metal ways 
according to the size of the armature to be balanced and so 
arranged with adjusting mechanism that an absolute level may 
be secured, making a very important point in securing a per- 
fect balance. On the same floor. is a baking box, or oven, so 
arranged with end doors that the largest armature may be 
placed in position by means of a truck without any lifting. The 
company makes a specialty of rebuilding defective generators, 
or such as need to be redesigned to suit the demanas of new 
lamp conditions, especially where the enclosed arc is replacing 
the open arc type ’of lamps, as where the latter require about 
914 amperes, the enclosed type requires only 6⁄4 amperes. For 
this reason a change in the windings of generators becomes a 
necessity. The works are not wholly confined to repairs, but 
small motors for any purpose are built and motors and experi- 
mental machines are built for inventors and engineers. Sec- 
ond-hand machines are also bought and sold. 

The management of the company is in the hands of Mr. J. E. 
Elliott, who, as said above, has had eighteen years’ experience 
in electrical work, having begun with electrical training in the 
shops of the Brush Company in 1880. For this reason and also 
because the employees are all skilled in their various lines, the 
company are able to guarantee the work and assure their pa- 
trons that where durability is taken into consideration they can 
effect a decided saving over home-made repairs. 


Ball Engine Sales. 


The village of Richmond, Mich., is to have a new electric 
light plant. The new electrical apparatus is to be furnished by 
the Westinghouse Electric and Manufactring Co., and the steam 
plant by the Ball Engine Co., Erie, Pa. 

One of the most complete isolated electric plants in Columbus, 
O., will be that of the Peruna Drug Mfg. Co., now being in- 
stalled. Ball engines aggregating 550 horse power, direct con- 
nected to Siemens-Halske generators, furnish the power. 
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The W. E. Petite Enclosed Long Burning Arc 
Lamp. 


The Western Electric Company, in placing upon the market 
its new long-burning arc lamp used the name “Midget” in de- 
scribing it, owing to its size, the lamp being but 20 inches in 
length. The name “Midget,” however, is no longer used by 
them in describing this lamp, but the name “W. E. Petite” has 


been adopted. 


THE GUGGENHEIM SMELTING CO. are making exten- 
sive additions to their refining plant at Perth Amboy, N. J. The 
buildings they are putting up will be fireproof throughout, being 
constructed of steel framework covered with corrugated iron. 
The contract for furnishing and erecting these buildings has 
been let to the Berlin Iron Bridge Company, of East Berlin, 
Conn. The Berlin Iron Bridge Company have lately shipped to 
Mexico two large buildings for the same company. 

CHANGEABLE ILLUMINATING INDICATO. CO, of 
New York City, has been formed. Capital, $40,000, and direc- 
tors: William E. Finn, David L. Phillips, Lewis J. Philips, Geo. 
W. Tallman, Harturg J. Phillips. 


en OO a S 

G. M. ANGIER & CO., 64 Federal street, Boston, Mass., have 

done a shrewd thing by issuing a neat card which gives the 

“War Taxes,” so that at a glance one can see what stamp or 

tax is required for any document or transaction within the pro- 

visions of the new law. The card is so printed that it can be 
hung up in an Office. : 
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F. S. BLACKALL, of the the. fem. of Blackall & Baldwin, 39 
Cortlandt street, New York, is at present advertising for bids 
for the extension of the Shanghai, China, municipal plant. Mr. 
Blackall offers to forward to the council literature from manu- 
facturers of electrical apparatus, tools and supplies, if they will 
send same in duplicate to him. 

THE ELECTRIC APPLIANCE CO., 242 Madison street, 
Chicago, always have a full supply of glass insulators for tele- 
graph, telephone and electric light work. 

G. C. WOOLVERTON, 442-446 Niagara street, Buffalo, 
N. Y., has succeeded the Woolverton-Elliogt Electric Co., and 
will continue the extensive repair business the late concern 
built up. 

THE EDDY ELECTRic MFG. CO., Windsor, Conn., illus- 
trate one of their large direct-connected units. This type of 
generator is very fully described. 

SEATON M. SCOTT, 123 Liberty street, New York, makes 
a specialty of the design and supervision of central stations. 

WESTINGHOUSE ELECTRIC & MFG. CO. have re- 
cently been called upon to furnish three 2,500 h. p. generators 
to the Metropolitan Electric Supply Co., of London, Eng. 

H. W. JOHNS MFG. CO. call attention to the fact that 
Vulcabeston products being heat-proof are particularly adapted 
to use in arc lamps and make a specialty of parts for that pur- 
pose. 

THE COLUMBIA INCANDESCENT LAMP CO., who 
have adopted for their trade-mark “Unegalled in Quality,” in- 
vite central station managers and others to make a most rigid 
test of their product with respect to those points which go to 
make a successful incandescent lamp. 

THE AMERICAN ENGINE CO. call attention to their gen- 
erators and motors, both belted and direct connected, for all 
purposes. 

J. JONES & SON at the very outset of the fall season adver- 
tise a desk clamp which will fit any roll top desk, thus keeping 
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an incandescent lamp in a handy position where it will radiate 
the most light. 

THE WALKER CO. show in their advertisement an illus- 
tration of the field and armature of their alternating current 
generators, which are built in different phases at 40 or 60 cycles, 
and announce that at the present time they have in process of 
construction over 25,000 h. p. of this type of machinery. 

GORDON BATTERY CO. is now the name of the company 
marketing the Gordon Primary Cell, which has many points of 
excellence. 

ELECTRIC STORAGE BATTERY CO. present a testimo- 
nial letter from a battery user, who has found in an experience 
of over one year with one installation that the Chloride Accum- 
ulator is an economy in a well-regulated plant. 

POWER GENERATORS are treated of in the announce- 
ment of the C & C Electric Co. for railway work as well as 
stationary service. 

THE NEXT NEW YORK TELEPHONE DIRECTORY 
goes to press September 1. Intending subscribers have a little 
more than two weeks in which to be represented in it. 
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The Central District and Printing Telegraph Co.— 
Bell Telephone Interests in Pittsburg. 
BY C. B. FAIRCHILD. 


TH is an odd name for a telephone company, but it is ex- 
plained by the fact that when originally incorporated, it 
was designed to operate the Gray automatic printing telegraph 
instrument, as a branch of the Western Union business. It is 
now a telephone company, but supplies current for operating 
messenger call boxes for the Western Union Telegraph Co. of 


FIG. 1.—TERMINAL ROOM OF PITTSBURG TELEPHONE EX- 
CHANGE. 


this city. The territory covered by the company’s franchise in- 
cludes Western Pennsylvania, Eastern Ohio and West Virginia. 
The number of subscribers in May of this year, in the whole ter- 
ritory, was 19,397, of whom 7,095 are in the Pittsburg district, 
there being 2,923 in the Pittsburg main exchange, from which 
they operate 159 branches and over 700 public pay stations. Some 
idea of the magnitude of the business may be had from the 
statement that on May Io, the number of calls in the Pittsburg 
district was 97,042. The company occupies its own seven-story 
building on Seventh avenue, which was specially: designed for 
the telephone business. The terminal room is located in the 
basement, illustrated in Fig. 1, and here the wires for the 4,200 
lines are brought out from the cables in pairs of twenty. About 
68 per cent. of the lines are metallic circuit. The main power 
station of the building is also located in the basement, and the 
equipment consists of two so h. p. Ball engines and two 400- 
lamp generators. Adjoining the engine room are a motor and 
seven small generators for supplying current to operate the mes- 
senger boxes, private telegraph lines and subscribers’ desk tele- 
phones. A portion of the first floor and an adjoining building 
are used for the storage of material and for the setting up of 
telephones. The trouble department also occupies a room on 
this floor. In connection with the testing apparatus, is a small 
motor which supplies the current for operating the testing in- 
struments. A fireproof cable tower extends from the basement 
to the top floor. This 1s said to be one of the best designed and 
most convenient cable towers to be found in any city. In this 
is placed a series of iron ladders, for convenience of placing the 
cables, and which can be used as a fire escape, should it become 
necessary. The telephone power room proper, illustrated in 
Fig. 2, is located on the top floor, and has an auxiliary storage 
battery equipment of six cells. There is a small generator with 
which the batteries are charged at night. These supply the cur- 
rent for the transmitters. Two other generators supply the 
current for the first class exchanges and other purposes. 

The operating department occupies the seventh floor, which 
is a large, airy room, and the main switchboard extends along 
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two sides, with an auxiliary board on the opposite side, and the 
manager’s desk is near the middle of the room. The board 
accommodates sixty-two operators, and it is divided according 
to the requirements of the service for regular subscribers, trunk 
lines, pay stations, automatic local tolls and the long distance 
trunk lines. Some of the special features of the board include 
two miniature pilot lights on each panel, one white, the other 
red, to indicate the call, and when rung off. Some of the 
shutters are marked and striped in various colors, to indicate 
the character of the service being rendered the subscriber con- 
nected. The outgoing call panels of the toll board are provided 
with calculagraphs, which are placed flush with the counter, ex- 
posing the face of the clock. The record cards are inserted in a 
slot under the face when a call is made. The operator pulls a 
lever on the right and the time connection is made as indicated 
on a card by a printed dial. When the number is rung off, the 
operator pushes a lever at the left, and another dial is printed, 
indicating the time the communication ends. These cards also 
contain the number of the telephone calling and the operator's 
number. The average number of calls answered per hour per 
operator is usually about one hundred and forty, the maximum. 
two hundred, but when the latter number is reached the lines 
are re-distributed on the board. Ten trunk lines connect with 
the office of the long distance system on the outskirts of the 
city, seven miles from the central exchange. The charge for 
unlimited service per year is $125. A measured service is also 
provided, as per the subjoined schedule: Long distance resi- 
dence telephones, 400 “out” calls per annum. No limit to “in” 
calls. Four party lines, $30, additional calls 5 cents each, or 
$4 per annum. Schedule of special and party lines measured 
service for business and residence use: 


No. of calls. 1 party. 2 parties. 3 parties. 4 parties. fale 
600 $60 50 $42 $39 7c. 
700 66 56 48 45 6c. 
800 71 61 53 50 Sc. 
900 75 65 57 54 5c. 

1,000 78 68 60 57 5c. 

1,100 81 71 63 60 5c. 

1,200 84 74 66 63 5c. 


In breaking in new operators, they spend two or three days 
watching one of the regular operators, and listening to the 
calls in answer, and when accepted, they are put on the half-day 
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FIG. 2—POWER ROOM OF PITTSBURG TELEPHONE EX- 
CHANGE. 


work, which begins at five and ends at ten o'clock p. m., for 
which they receive $15 per month. The next shift from ten to 
seven o’clock a. m. receive $25 per month. The regular day 
operators work ten hours, with forty-five minutes for lunch, and 
receive from $25 to $35 per month, depending upon the length 
of service, the maximum being reached after four years in the 
company’s employ. The monitors and assistant chief operators 
receive $50 per month. The manager, Mr. S. M. Morrell, does 
not regard the work as being especially hard on the operators, 
some of whom have been at the business for fifteen years in this 
exchange. The list of applicants is usually 150 ahead. 
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The company operate about 300 sub toll stations in connec- 
tion with the Pittsburg Exchange system. These stations are 
located at convenient points throughout the district and are ex- 
tensively used by parties whose business or social requirements 
do not justify subscription for regular exchange service. 

The toll slot machines of the Gray telephone pay station type 
are used for many of these stations, and the service rendered is 
generally very satisfactory. 

The business offices of the company are conveniently located 
on the different floors of the building, and the number of em- 
ployés and canvassers is about 275. Mr. D. Leet Wilson, presi- 
dent Fort Pitt National Bank, is president; Mr. D. F. Henry, 
formerly well known in the street railway field, is vice-president; 
Mr. D. Paynter is superintendent; Mr. J. G. Stoakes, secretary 
and auditor, and J. M. Stephenson, treasurer. 


Motor Generators for the Chicago Fire Alarm 
System. 


OME time ago the Chicago city fire alarm under the super- 
vision of the new city electrician, E. B. Ellicott, and assist- 
ant city electrician in immediate charge of the fire alarm system, 
D. M. Hyland, was improved by the substitution of storage 
batteries for the gravity batteries which for- years had been em- 
ployed for the fire alarm circuits. In connection with this 
change, other apparatus has been put in which is of interest. 
The fire alarm system of Chicago, as in all the large cities 
of this country, is a closed circuit system; that is, a small 
amount of current is kept flowing constantly through the cir- 
cuit, the alarm boxes are placed in series on the circuit, and the 
fire alarm signals are made by the momentary opening of the 
circuit by a signal street box. Absolute reliability and con- 
stancy are of course essential features of any current supply for 
this class of work. The storage batteries recently purchased 
by the department offered the feature of reliability and con- 
stitute a reserve that can be depended on as long as the build- 
ing containing them stands. It is necessary, however, to pro- 
vide for supplying the fire alarm circuits when the batteries are 
being charged, and to do this the outfit here described and il- 
lustrated has been put in. It consists of a set of motor genera- 
tors adapted to be run from a 110 volt circuit. Each motor 
generator consists of a 110 volt motor, for direct current, di- 
rectly connected through a flexible coupling to a direct current 
dynamo of a voltage suited to the particular fire alarm circuit 
it is desired to supply. The two machines are set on the same 
bed plate. Fig. 1 shows the connections of a motor generator 
and fire alarm circuit, while Fig. 2 shows the set of motor gen- 
erators installed for the Chicago fire alarm system. The motor 
is shunt wound, as is also the generator, so that the fields of 
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generator or on the storage batteries. The duty of the motor 
generator when in use is to maintain on an alarm circuit a 
current of .o4 ampere. The current in the fire alarm circuit can 
evidently be adjusted in a number of ways by the arrangement 
of apparatus shown. The current around the fields of the gen- 
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FIG. 1.—DIAGRAM OF CONNECTIONS FOR MOTOR-GENERA- 
TOR PLANT OF CHICAGO FIRE ALARM SYSTEM. 


erator can be varied, the speed of the motor can be changed 
by varying the motor field resistance, or finally an adjustable 
resistance in the fire alarm circuit itself can be used to regulate 
the amount of current flowing in the fire alarm circuit. 

Six motor generators have been put in. One of these gives 
100 volts for the alarm circuit, two give 70 volts, and three give 


FIG. 2.—SET OF MOTOR GENERATORS, CHICAGO FIRE ALARM SYSTEM. 


both machines are connected directly across the mains of the 
110 volt supply circuit. The speed of the motor is varied by 
an adjustable resistance in its field circuit. The field circuit 
of the generator is also provided with a variable resistance. 
From the armature of the generator, to which the fire alarm 
circuit is connected, the circuit runs out through the various 
street alarm boxes and back through a relay in the central 
office to the motor generator. The office apparatus which 
the relav operates does not now concern us. The double throw 
switch is for throwing the fire alarm circuit either on the motor 


40 volts. Thus six different circuits are supplied. The motor 
generators were supplied by the Western Electric Company: 
They have been in continuous operation since they were put 
in, and, except when the storage battery is being “exercised,” 
will probably be used most of the time. 


NEW CABLE STEAMER. The largest cable steamer afloat 
has just been launched in England for the Telegraph Construc- 
tion and Maintenance Co., Ltd. She is 465 feet long over all, 
and has four huge cable tanks. She is called the “Anglia.” 
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The “ American” Electric Motor Vehicles. 


| view of the rapid strides which have been made in the 

development of automobiles in this country and the inter- 
est which is being manifested in the art by inventors, scientists 
and the public in general, it would appear as if we were on the 
eve of a great industrial revolution along the lines of road trans- 
portation. Each week brings forth new developments, more 
efficient motors and simpler mechanisms; and the existing com- 
petition along this promising line must certainly be productive 
of splendid results. Regarding the motive power it appears as 
if electricity, the most subtile, adaptable and elastic force known 
to engineers, will beyond a doubt triumph as the ideal agent 
for carriage propulsion. 

We are pleased to note the energy with which companies are 
pushing to the front vehicles using electricity for a motive 
power and the success with which they are meeting. One of the 
first companies to begin the manufacture of electrically pro- 
pelled vehicles are the Indiana Bicycle Company, of Indianap- 
olis, Ind., who are now putting on the market their splendid 
line of American electric motor vehicles, a number of which 
are illustrated herewith. They are the outcome of experimental 
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FIG, 1—RUN-ABOUT, 1% H.P. 


work conducted at a cost of more than $150,000, which has re- 
sulted in the production of a simple, comparatively light and 
most practical machine for pleasure or business, a machine of 
high efficiency, economically and easily operated and entirely 
free from objectionable features. 

The carriages are constructed throughout in the most thor- 
ough manner from carefully selected materials, and are designed 
to withstand continuous hard service under the most trying 
conditions. The frame work of the running gear is tubular, 
with large, strong connections carefully brazed at each joint, the 
whole designed to resist all strains likely to be put upon it. 
The tubing is cold-drawn and seamless, of highest grade manu- 
factured. All wheels have ball bearings, those for the lighter 
types of carriages being wire spoked and having Royal single 
tube pneumatic tires, the heavier vehicles having wood spokes 
and cushion tires. The running gears are made in three sizes, 
with the slight variation in design necessary to adapt them to 
the variety of vehicles. 

The motor is of the multipolar type, brought to the latest 
and most efficient practice and carefully designed for its special 
purpose, with due regard for overloads and having a reserve 
capacity sufficiently large to insure it against accidents. It is 
rigidly hung to the frame of the running gear and it and all 
gears are carefully covered, amply protecting them from dust 
and water so that in cleaning the carriage only moderate care 
need be exercised. 

The motor shaft is geared directly to the two rear wheels, 
propelling the vehicle by a single reduction. Each rear wheel 
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is made to revolve independently of the other by compensating 


gears placed in line with the motor shaft. Motors are made 
in three sizes of one and one-half, two and one-half and three 
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FIG. 2—MAIL PHAETON, 2% H. P. 


and one-half horse power each, according to the weights of the 
vehicles. 

The batteries, said to be covered by broad and original patent 
claims, are of a new and distinct type, and are claimed to be 
of less than one-half the weight of the usual storage cells used 
in other wagons of the same capacity. The battery consists of 
forty-four polarization cells varying in size from 6o ampere 
hour to 125 ampere hour capacity according to power desired, 
the weight of the lightest being about nine pounds for each 
cell. These are placed in four trays of eleven cells each. The 
normal discharge rate of the battery is about fifteen amperes, at 
which rate of discharge the wagon runs at a speed of from 
twelve to fourteen miles per hour. A wattmeter attached to 
the battery is conveniently placed for observation. This meter 
registers the amount of power in watt hours going out of the 
battery and into the motor, enabling the operator to see at 
any time at a glance the amount of energy in store. 

The charging can be accomplished by connection with any 
direct current lighting circuit. An automatic device closes the 
switch when the batteries are full. Where a number of electric 
vehicles are used, like delivery wagons, etc., a small private 
generating plant is desirable and the company will soon be pre- 
pared to furnish such an equipment at moderate cost. 

A simple ratchet lever set on notches for starting the vehicle, 
regulating its speed, etc., is placed at the extreme left side of the 
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FIG. 3.—DELIVERY WAGON, 8% H. P. 


seat and actuates a controller placed beneath the seat, control- 
ling the amount of electricity flowing from the batteries to the 
motor. The first or slowest speed is obtained by grouping the 
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four trays in parallel; the second or medium speed by grouping 
two trays in parallel and two in series; the third or highest 
speed by four trays in series. The current delivered to the 
motor for each of the speeds is practically constant, but the 
speed of the motor and the current delivered from each tray of 
batteries vary directly with the voltage, thus making the con- 
sumption of energy at all times proportional to the speed. The 
controller contacts are sliding and self-cleaning and so con- 
structed that destructive arcing or burning at these points when 
shifting the speed circuits is entirely prevented. The carriage 
is reversed by a key placed directly below the controller, the 
turning of which simply reverses the polarity of the armature. 


FIG. 4—BROUGHAM, 3% H. P. 


The removal of this key makes the vehicle inoperative so that 
it can be safely left alone anywhere without danger from willful 
or accidental tampering through curiosity or malice. 

The steering is accomplished by a lever conveniently placed 
and is a very natural movement requiring practically no exer- 
tion and needing no particular explanation. The radius of turn- 
ing is done with a very small amplitude of lever movement and 
the small wagons can be turned completely in an alley-way fif- 
teen feet wide. A band brake is applied to the periphery of the 
compensating gear drum and is operated by a pressure of the 
foot upon a stem projecting through the floor of the vehicle. 
This brake is very powerful and will stop a vehicle in about its 
own length at full speed, or reduce its speed gently if applied 
gradually. 

The carriage bodies are made from the best seasoned stock, 
thoroughly put together, and braced and ironed in the most 
approved manner. They are of modern design and extremely 
graceful in appearance. They are furnished to correspond with 
the highest type of vehicles in use and careful attention is be- 
stowed upon the elegance and comfort of the upholstering, 
lighting and fitting generally. In its every appointment, the 
“American” will favorably compare with any high class equipage 
for park or business use. 

In Fig. 1 is shown the “runabout” of 11⁄4 h. p. capacity, cost- 
ing $1,000. A “mail phaeton” is shown in Fig. 2, its motor de- 
veloping 21⁄2 h. p. and costing $1,500. In Fig. 3 is shown o 
delivery wagon, of 3% h. p. and costing $1,800. It may be of 
interest to present a table showing the comparative first cost 
and cost of maintenance of this vehicle and an ordinary delivery 
wagon drawn by a horse: 


First cost horse power delivery wagon............0-.05- $250 
Two NOPseSi2.c66.65 S65 650d ses. oes E EE A A EE LEVRE 250 
Harness toesgbri ear uoo UNNA TRETTEN rere 75 
Stabling, feeding, shoeing, veterinary service, etc., two 
horses at $25 per month for three years...............-. 1,800 
Wages of extra boy with driver, at $25 per month......... goo 
Old). earra rete tGes sa hasan eaeeee meu E $3,275 
Electric vehicle, first cOst........ cc cece ccc es ccececsccucs $1,800 
30 miles per day for three years, or 27,000 miles at I cent 
DEC TN 6 ee E A eee. anton T E E AR 270 
Total cssésccews Dia Seow anak ead aro EE . $2,070 
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Assuming that repairs will be about equal, this shows a large 
saving in favor of the electric vehicle. As to the above esti- 
mate, attention should be called to the fact that the wages of 
the driver are omitted in both cases as it is an expense com- 
mon to both wagons. 

In Fig. 4 is shown the ‘‘Waverly Brougham” of 3% h. p., 
equipped with 44 cells of 120 ampere-hour capacity and costing 
$2,500. This vehicle is small and light, and is suitable for either 
business or pleasure. It is a stylish carriage with removable 
rear seat, and is designed for equipment with electric heater, if 
desired. The company are prepared to accept special orders 
and submit designs for approval and their guarantee, which has 
become of great value on account of the reliability of the com- 
pany’s products for many years, accompanies every vehicle they 
manufacture. l 


A Plea for the Introduction of Goods Traffic on 
Our Suburban Trolleys. 
BY W. T. BONNER, MONTREAL. 


HE first consideration in exploiting any new suburban 
tramway is the possible or available passenger traffic. 
That being found inadequate to guarantee a fair return on the 
cost of installation and maintenance, the project is usually aban- 
doned for the reason that only passenger traffic can be con- 
sidered, owing to the high cost of handling goods traffic at the 
terminals. While a motorman and conductor are sufficient to 
handle a two or three-car electric train for passenger traffic, 
with very little expenditure of time or assistance for loading and 
unloading, all railways under present systems require a large ad- 
ditional force to conduct the hundreds of details attending the 
reception, checking, loading, transferring, unloading and proper 
delivery, in good order, of either car lot or package freight. 

It is not the railway investors alone who suffer the effects of 
this handicap, but the property owners also, since the latter have 
no recourse, while the capitalist has but to seek other more 
profitable fields for investment. 

It may therefore be conceded that the whole subject presents 
two phases of commercial economy. viz.: 

(a) From the standpoint of the agriculturalist and land owner; 
how best to provide a means for increasing the value of remote 
but otherwise valuable agricultural lands, and at the same time 
retain present value of adjacent property by converting it from 
market gardens into residence and manufacturing sites. 

(b) From the standpoint of the capitalist and manager of rail- 
way properties; how best to increase the earning capacity of 
existing or proposed suburban lines. 

With the ever increasing centralization of population and com- 
merce, inaccessible property becomes less valuable; all land, 
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whether barren or fertile, suffering alike, according to its dis- 
tance from the centre of demand for farm products, which we 
call markets. Such distance is not always measured in actual 
miles, but rather in accessibility, since in our day we find fre- 
quent examples of the paradoxical long and short haul rates. 
The Minnesota and Manitoba farmers will deliver their wheat 
at the seaboard at a lower cost per bushel than the farmer who 
may live a hundred miles off the coast. The Eastern farmer 
may have just as fertile land as his Western competitor, but he 
is handicapped by having to haul his wheat forty or fifty miles 
over poor wagon roads to reach the nearest railroad. 

In either case, the terminal charges, including the cost of load- 
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ing the produce.at the farm, is approximately the same, but the 
difference in cost of haulage per tor-mile by railroad and wagon 
road is so tremendously in favor of the former that without such 
facilities the farmer may as well retire from business. It has 
been stated as a fact that to transport a ton of coal from Buffalo 
to Chicago costs no more than to move the same quantity of 
coal across the sidewalk in either city. 

In a late number of the “Marine Review’ some interesting 
comparisons were made between the present cost of shipping 
coal to the Northwest and prices which obtained previous to 
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the introduction of modern vesSels and automatic coal handling 
machinery. Car-dump machines can now load four thousand 
tons in ten hours, as compared with two or three days 
under old methods; and coal is now carried from Lake Erie 


ports to the head of Lake Superior at twenty cents per ton, as . 


against fifty cents, which was considered a ruinously low rate 
a few years ago. 

It is frequently asserted that since the introduction and devel- 
opment of steam railways, they have gradually superseded the 
earlier methods of transportation and traffic, and as a conse- 
quence highways are no longer an indication of progress. This 
is true only to a limited extent. Railrdads have changed the 
character of suburban traffic, and personal travel is no longer 
dependent upon the condition of the highways, but commercial 
intercourse, as represented in the exchange of products, is as 
much dependent upon the condition of the public road to-day as 
it ever was, for the reason that it is impossible to construct a 
railroad to the door of each producer and consumer. Hence 
railroads can never entirely supersede the common road, and 
every ton of freight carried by them must be conveyed over a 
highway at either or both terminals, and the cost of this high- 
way transportation has a marked influence, not alone upon the 
price paid by the consumer, but also on the profit realized by 
the producer. 

Few people have any knowledge of the real cost of transpor- 
tation by horse and wagon, or comprehend the amount of 
money expended needlessly every year through failure to pro- 
vide proper roadways and modern tramways. 

The following table shows the results of actual observations 
on the cost of moving a load of one ton a distance of one mile 
on level roadways, with different pavements and under average 
conditions: 

TABLE I. 
COST OF TRANSPORTATION BY HORSES AND WAGONS PER 
TON-MILE ON DIFFERENT SURFACES. 
Cents per ton-mile. 


Iron fails -dgnawoseteee ees PPE eed re E ee roe I. 
PINGONAIE “soak: Races eee sie E I aoe E ee iaeenn sey 2.70 

Stone, paving, dry and in good order..................- 5.33 

Stone, paving, ordinary condition. ........s..sssuesesese. 12.00 


Stone, paving, covered with mud............... ccc eens 21.30 


Broken stone, dry and in good order.................06: 8.00 
Broken stone, moist and in good order.................. 10.30 
Broken stone, ordinary condition...............-...0008 11.90 
Broken stone, covered with mud................0. 000008 14.30 
Broken stone, ruts and mud............ 00.0 c eee e cece eee 26.00 _ 
arth, ry and hárd voces dence seks cote secre Cake aves 18.00 
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Earth; riits- and: Mud oessoed 39.00 
Gravel, loose........ .......05: PENE eet Besa EEEE nes 51.60 
Gravel compacted 4:3.5464.52 iuen Sesh cede ees eae nee ies 12.80 
Plank, good condition .........sssseesossessossesosssso 8.80 
Sand Wel sioner wees cowiatesdenadorvaiew eee eeomestad 32.60 
Sand, dry ....... setae ahaa dscns Areas ane Dako eae ane E eee 64.00 


The comparative cost of transportation over rough roads may 
be estimated from Table No. 2, which shows with sufficient 
exactness for most practical purposes, the force required to 
draw loaded wagons over inclines. This table shows the force 
exerted by the load in its downward tendency, as. well as the 
force required to draw it up grades of various inclinations; also 
maximum duty performed by an average horse, weighing, say 
twelve hundred pounds, the friction of the surface being taken 
at one-fiftieth of the load drawn: 


TABLE II. 
cg £8 oe $23 sy ss 
Eg Ss . H ai Ë g 
oOo o Ri mo gE hg Su 
v be Wes 3 22= sea 
ge 2k Bes ; gs HE EEES 
0.0 2240 .0O 45.00 1.000 6270 
0.25 2240 5.60 50.60 1.121 5376 
0.50 2240 11.20 56.20 1.242 4973 
0.75 2240 16.80 61.80 1.373 4490 
I. 2240 22.40 67.40 1.500 4145 
1.25 2240 28.00 73.00 1.622 3830 
1.50 2240 33.60 78.60 1.746 3584 
1.75 2240 39.20 84.20 1.871 3290 
2. 2240 45.00 90.00 2.000 3114 
2.25 2240 50.40 95.40 2.120 2935 
2.50 2240 56.00 IOI.00 2.244 2725 
2.75 2240 61.33 106.33 2.363 2620 
3 2239 67.20 112.20 2.484 2486 
4 2238 89.20 134.20 2.982 2083 
5 2237 112.00 157.00 3.444 1800 
6 2233 134.40 179.40 3-986 1568 
7 2232 156.80 201.80 4.844 1367 
8 2232 179.20 224.20 4.982 1235 
9 2231 201.60 246.60 5.480 1125 
10 2229 224.00 269.00 5.977 1030 


From the foregoing tables, and from statistics gathered by 
both State and national bureaus, it has been calculated that the 
average cost of transportation by animal power is twenty-five 
cents per ton per mile. Furthermore, the rate of transportation 
by animal power is, and always has been, excessively high, and 


the evidence of all statistics, both ancient and modern, shows 
but slight improvement as compared with the progress made in 
other departments of industry, and by other means of transpor- 
tation. It being true that the value of land and wages of labor 
are affected by the cost of transportation, we should expect to 
find that where so high a rate as twenty-five cents per ton-mile 
prevails, the land would diminish in value, and the rewards of 
labor bestowed upon such lands would grow less and less. 
What we expect to find, we do find. i 

A forcible illustration of this fact was brought to the writer's 
attention a few days ago. A resident of Long Island, living 
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about fifty miles out from New York City, owns 500 acres of as 
fertile land as may be found anywhere. Although beautifully 
situated, and with every natural advantage to favor production, 
the cultivation of all staple products has been abandoned by him 
owing to lack of proper transportation facilities. With potatoes 
jobbing at eighty cents to one dollar per bushel in New York, 
he was compelled to sacrifice his entire crop, giving away hun- 
dreds of bushels, rather than allow them to rot in his cellars. 

It is not necessary for the careful observer to rely solely upon 
official reports for information, for the above is but an every-day 
example of the result of excessive cost of transportation, the 
ever-decreasing price of inaccessible land, and the diminished 
rewards of labor bestowed upon it. The price of land and the 
value of labor decreases in almost inverse proportion to the dis- 
tance over which the agricultural products must be transported 
by horse power. 

One fact is patent to all, that whereas formerly the distribu- 
tion of population was approximately equal over the face of the 
country, it is gradually becoming concentrated into large cities 
to such an extent that already fully one-half of the inhabitants 
of the older sections of the country live in cities. The evident 
reason for this is competition, the demand for increased output 
at reduced cost. Concentration indicates increased power for 
production. Take, for instance, some of our commonest staples, 
like wheat, beef, pork, molasses, wagons, horseshoes, butter and 
clothing. Within the writer’s memory, these articles were pro- 
duced at home, or in small shops and factories distributed, like 
the population, quite equally throughout the country at cross- 
roads and villages, utilizing crude methods and operated by the 
old-fashioned treadmill or horse power, and overshot water 
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wheels. The output of flour per man per day in those mills did 
not exceed ten barrels. At the great Winnipeg and Keewatin 
mills and at Minneapolis the milling business has been so con- 
centrated that to-day the output per man exceeds one hundred 
barrels and the cost of production is correspondingly reduced. 
But of what benefit to inaccessible property in the interior is this 
reduced cost of production, unless like facilities for transporta- 
tion are afforded? 

The measure of benefit which any improvement in production 
in one community bears to another community, depends en- 
tirely upon the transportation facilities between the two places. 
Recently a customer came into our office from one of the in- 
terior mining plants. We estimated the plant he required would 
cost $1,255. To help him out all we could, we eliminated every 
possible item not absolutely essential to the proper working 
of the plant, and allowing also for erector not being required, 
we found we could reduce our price 10 per cent., making the 
net total $1,130. But how insignificant our discount appeared 
when we learned the freight from Montreal to the mine would 
cost $1,248, notwithstanding no part of the route required mule- 
back transportation. Although further distant from Montreal, 
the same plant could be transported to Vancouver for less than 
$250. 

Concentration of population and production requires for the 
better equalization of supply, and price of materials and pro- 
visions, that such centres must be provided with commercial 
veins and arteries which shall quickly and cheaply transport or 
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exchange urban and suburban passengers and commodities. 
While long haul rates of transportation by railroads and steam- 
ships have been wonderfully cheapened, there still remains a 
space of fifteen to twenty-five or even forty or fifty miles sur- 
rounding every commercial centre, which has never been cov- 
ered by any cheap method of transportation. Such distances 
are beyond the possibility of cheap or efficient service by animal 
power, and the terminal charges and bulky plant required, pre 
clude any possibility of much reduction in railroad tariffs. 
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What we require therefore is a new system of transportation 
which shall be alike available for freight and passengers. 

The problem af handling exclusively passenger traffic is com- 
paratively simple; indeed, it has already been solved for those 
districts where the population is sufficiently dense to support 
steam or electric tramways requiring no other source of rev- 
enue. Experienced railroad men are unanimous, however, in 
agreeing that no road, whether steam or electric, will pay in a 
thinly settled district unless assisted by a bonus or by the addi- 
tion of freight traffic. 

In this day of great competition capital is constantly seeking 
methods for reducing costs. Manufacturers calculate even the 
individual bristles required to make a brush, and the ounces of 
warp in a yard of cloth. An extra hair in a brush or an ounce 
of warp more than is necessary, does not amount to much in a 
single brush or a yard of cloth, but the savings in a day’s out- 
put might make a perceptible increase in the dividend account. 
Cost of operation and maintenance are to-day the great factors 
in every commercial or manufacturing calculation. Capital is 
ever ready to supply the installation provided it can be insured 
a fair return on the investment. 

In 1894 the writer promoted a scheme for uniting one of the 
large commercial centres on Lake Erie with several surrounding ` 
counties by a system of electric railways which would combine 
both freight and passenger traffic. The arrangement was such 
that the farmers anywhere along the line would secure the im- 
mediate benefit of the higher city market rates for their prod- 
uce, as well as competitive selection and prices for ‘supplies. 
Local and sub-stations were to be established at frequent points 
along the line where the farmers could deposit their produce 
to be forwarded by next train to a central clearing house in 
the city from whence it could be delivered at once to the con- 
sumer, The scheme was to be co-operative in a measure, the 
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subscribers to receive the first benefits. Telephone connection 
was to be established between the city and farm residences 
through the company’s local stations, and direct orders for 
goods from the city merchant could be received by wire and 
despatched by next train out. Only samples, or a very limited 
supply of staple goods, were to be kept at the local stations, 
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the principal stock to be maintained at the central clearing 
house, and by the various city merchants who belonged to the 
syndicate. Electric current for light and power was also to be 
supplied to consumers along the line. In short, it was proposed 
to so unite city and country by wire and rail that all would 
enjoy equal facilities for obtaining supplies. 

Unfortunately the financial depression of that year so handi- 
capped our efforts that we were unable to carry out the project, 
but those who gave the subject most careful consideration at 
the time still expect to see some such system as the above in 
general use. 

The latest development in the line of providing for goods 
traffic on electric tramways came to the writer’s notice some 
months ago in the shape of a combination vehicle, so con- 
structed as to be readily convertible for use upon any ordinary 
roadway or upon a railroad track. It can be shifted from one to 
the other at will, without the necessity of reloading or rehandling 
the contents between points of shipment and destination. The 
idea is not altogether new, but the application will no doubt 
impress you all as novel in the extreme. 

The Bonner Rail Wagon Company, organized about a year 
ago to develop the patents of Col. Jos. C. Bonner, of Toledo, 
O., states in its prospectus that it will build rail wagons and 
operate them through leases or franchises granted to interurban 
electric railroads. It is proposed that such roads shall be equip- 
ped with any stipulated number of rail wagons, thus enabling 
them to supply patrons at any point along their lines, or at the 
terminal stations. 


The general supervision and control will be vested in the Rail 
Wagon Company, thus relieving the local electric railways of 
the detail inspection and repairing, as well as freight contract- 
ing. The Wagon Company will contract to provide service as 
the traffic of the electric roads may require. The wagons will 
be neat and substantial and tarpaulin-covered at all times, 
whether loaded or not, after the same manner as the goods vans 
are covered on English and continental railroads. This pro- 
vision permits sealing and also provides protection against ex- 
posure to inclement weather. 

As an essential feature of this enterprise, the Rail Wagon 
Company will supply horses and drivers for service at terminals, 
thereby retaining in responsible hands, the execution of traffic 
agreements, and establishing a direct-connecting link between 
the producer and the consumer. Agents will collect the freight 
charges, which charges will include delivery to consumer. The 
tariff rates, covering both freight and delivery, will naturally be 
much less than prevailing freight charges under old methods of 
transportation, since no allowance need be made for capital in- 
vested in expensive terminals or for maintenance of same. 

Fig. 1 of the annexed cuts illustrates the integral parts of the 
combination vehicle. The wagon proper is patterned after the 
ordinary improved road wagon, modified, of course, for the 
special nature of the service contemplated. The running gears 
and springs are of standard construction having a carrying 
capacity of from three to seven tons, depending upon the class 
of freight to be carried. 

The rail truck is not materially different from the car truck in 
general use upon our electric railways, except that it is provided 
with special attachments for automatically gripping and sup- 
porting the wagon proper. The truck is exceedingly simple in 
design and very light in proportion to its strength, being con- 
structed entirely of wrought iron and cast steel. 

Fig. 2 shows more clearly the detail construction of the rail 
truck and the arrangement of the cast steel segments or dogs, 
supported in place horizontally by heavy plate springs, and used 
for the purpose of engaging the axles of the road wagon as the 
truck approaches from either direction. 

. Fig. 3 shows the road wagon in position on the loading 
switch with rail truck underneath, the dogs engaging the axles, 
ready to pull ahead. As the truck is drawn forward on the level 
rail by the electric motor, the impact of the projecting dogs 
against the wagon axles also starts the wagon forward, and as 
the latter travels down the inclined switch track, the axles 
gradually settle into the notch provided in the cast iron journal 
frames. 


Fig. 4 represents the wagon mounted on rail truck standing 
on the open track ready to be coupled to a motor car, or elec- 
tric locomotive. Fig. 5 illustrates a train of five wagons, drawn 
by an electric locomotive en route across the country, while 
Fig. 6 represents several rail wagons side tracked in convenient 


THE ELECTRICAL ENGINEER. 


161 


market stalls, the commission agent or owner serving out the 
contents fresh from the farm. 

The actual time required for unshipping the wagon from the 
truck for road use, and vice versa, is not more than would be 
required for coupling together cars in making up a train. 

The weight of the combined wagon and truck is sufficient 
to insure perfect rail traction and the proportions between car- 
rying capacity and dead weight averages about the same as the 
ordinary freight car. 

By establishing a uniformity of dimensions and making the 
rail truck interchangeable, the wagons can be loaded either end 
on from either direction, and any number of rail wagons can 
be connected and moved in either direction as a train, by steam, 
electric or other motive power. 

The farmer or merchant need have no ownership in the rail 
wagons. On a signal or other notice to the electric railroad, a 
rail wagon may be placed on a convenient farm switch or 
siding. The farmer readily unships the wagon from its rail 
truck by simply hitching his horses to the wagon and driving 
off, leaving the rail truck to remain where it stands until he 
returns with the wagon loaded for market. Convenient receiving 
and distributing stations can be located in the cities. Bulk 
merchandise can be handled; parcels, mail and express matter 
also, the rail wagon making store to store collections or de- 
liveries. The movement of these road wagons need not in any 
way interfere with passenger service of the electric railways, the 
heavy traffic being carried at night, when the electric lines and 
streets are least in use. 

The great value of this novel method of handling goods traffic 
is readily demonstrated. Not only does it insure economy of 
time, labor and expense by avoiding reloading in transit, but the 
reduction in breakage which usually attends the shipment of 
eggs, glassware, pressed brick, or other fragile commodities, 
guarantees for it preference over other systems of transporta- 
tion. 

With these changed conditions of suburban traffic the greater 
part of the haul would be by rail, consequently the weight 
of the load units can be greatly increased. A team of horses 
can exert, for a short period, twice the average tractive pull 
which they would be able to exert continuously throughout a 
day’s work, and, so long as the resistance on the incline is not 
more than double the resistance on the level, it follows they 
would be able to draw over short hills the maximum load they 
are capable of drawing along a level road. ' 

Such a system as the above would at once render accessible 
endless acres of fertile interior lands, and open them up to the 
systematic energy of the thrifty market gardener, the dairyman 
and the fruit grower. Improved conditions would result to the 
truck farmer, who would no longer be obliged ta spend his 
night in long weary drives in order to reach the early market. 
Instead, his day’s harvest would be transported to town during 
the night by electric rail wagon while man and horse refresh 
themselves in sleep. 

Thus would we increase the market value of distant agricul- 
tural lands, and at the same time retain present values of nearby 
property. With the increase of land values and production, 
must also come increased trafic for existing or proposed 
suburban railways. 


Large Railway Storage Battery Plants for Chicago 
Elevated Railroads. 


Mr. Frank H. Clark, manager of the Chicago office of the 
Electric Storage Battery Co., reports that they have just closed 
a contract with the South Side Elevated Railroad, of Chicago, 
for two electric storage batteries for about 700 horse power 
each; one to be installed in a sub-station on their property at 
Twelfth street, and the other in a sub-station on their property 
at Sixty-first street. Each battery will be provided with tanks 
and bus-bars of suitable size for doubling the capacity of the 
battery. The batteries will be placed in parallel with the line, 
and so arranged as to take care of the maximum fluctuations, 
relieving the power house of a portion of its load, and at the 
same time keeping up the potential at the extreme points on the 
line. This will be the largest installation that has yet been made 
for feeder regulation, so that when completed, Chicago will 
have the largest central lighting station battery and the largest 
feeder regulation battery installation yet installed, the central 
station plant being that of the Chicago Edison Co. 
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Power Consumption in Electric Railroading.—I’ 
BY S. T. DODD. 


I SUPPOSE there are several here to-night who will appre- 

ciate my feelings when one day, about ten years ago, I 
visited the city of Boston and there saw an electric street car 
propelled by the power of forty horses. To my mind, ac- 
quainted only with ordinary two-horse traction, a double 20 h. 
p. equipment seemed out of all proportion to the speed and size 
of the car. 

Our ideas on such subjects have changed since those days, 
and to-day no one would think of using less than a double 25 
h. p. equipment for street railway work, while double and quad- 
ruple 25, 50 and even 75 h. p. cquipments are so familiar that 
they pass through our streets without comment. 

I do not suppose any member of this club would expect to 
operate a 20-ton car at a speed of thirty miles per hour, with 
the current it takes to run an arc lamp, yet such a mistake 
would be no more glaring than some that have been made in 
the development of electric traction. What I propose to do 
to-night is to attempt to make an analysis of the losses occur- 
ring in electric railway operation and to show that the power 
of our equipments is no greater than might be expected upon 
the ordinary laws of mechanics, from the weights we are pro- 
pelling and the speeds, acceleration and grades which we en- 
counter. 

The power necessary for propelling a car or train is equal to 
the product of the quantities: the speed, which is a quantity, 
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definite, measurable and easily recognized, and the force, the 
effort exerted by the motive mechanism, or its equivalent the 
train resistance. The latter being more obscure and less easily 
measured, deserves a careful study. 

In analyzing the train resistance, four principal divisions must 
be noted: (1) Grade resistance or the effort necessary to lift a 
train up a certain slope. In electric railroad work this becomes 
a more important factor than in steam railroad work, on ac- 
count of the steeper grades we encounter. 

(2) Curve resistance, or the effort necessary to propel the cars 
around curves upon the track. This enters in as such a small 
factor that I shall only note it here for the purpose of complete- 
ness and shall not refer to it again. 

(3) Acceleration resistance, or the effort necessary to carry a 
car of a given wẹight to a certain velocity in a certain time. On 
account of the character of the traffic in electric railroad work 
this becomes a more important factor than it is in steam rail- 
road work. 

(4) Frictional resistance, or the effort necessary to propel a 
train at a constant velocity over a level track. This division 
being the most obscure shall receive our attention first. 


FRICTIONAL RESISTANCE. 


The nature of the resistance encountered by moving trains 
has been discussed by steam railroad engineers for many years. 


1A paper read before the Civil Engineers’ Club of Cleveland, O. 
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I might stop here to note an advantage which we have in elec- 
tric railroad work over steam railroad engineers in the meas- 
urement of this quantity. In steam railroad work readings 
from a dynamometer interposed between the engine and train 
only give the resistance of the train itself, leaving out of account 
the resistances experienced by the engine, which, in many cases, 
amount to a very considerable proportion of the whole. While 
the reading of steam engine indicators is a sufficiently laborious 
and delicate operation on stationary engines, it is much more so 
when the position of the observer is on the outside of a loco- 
motive running at 25 to 60 miles an hour, and even with this 
indicator reading, unless the efficiency of the engine is very 
accurately known, as it seldom is, we are unable to separate the 
quantity, train resistance, from the internal losses in the engine. 

On the other hand, the determination of this quantity in elec- 
tric railway work is a very simple matter. 

Fig. I represents the curves of torque and speed of a street 
railway motor. These curves can generally be obtained from 
the manufacturer of the motor; or if necessary, their independ- 
ent determination is a very simple matter. The perpendicular 
height of any point on either curve represents the current flow- 
ing into the motor, while the horizontal distance from the lett 
hand side of the sheet shows upon one curve the speed in 
miles per hour at a fixed voltage and upon the other curve, the 
horizontal effort in lbs. which the motor will exert at the tread 
of the driving wheels when it is taking this amount of cur- 
rent. In order to determine the effort exerted by a car equip- 
ment, it is only necessary to place an ammeter in circuit with 
the motors, and the reading of this by comparison with the 
curves of the particular motor gives us immediately the hori- 
zontal effort exerted by the motor at that instant and, approxi- 
mately, the speed. For example, supposing the motor in ques- 
tion is geared with 24 teeth in the pinion and 58 teeth in the 
axle gear, the two curves marked “Gearing 58/24” in Fig. 1 
show that when 30 amperes are flowing into the motor it will 
exert a horizontal force at the rim of 33-inch driving wheels of 


120 lbs. and the car will be moving at 42 miles per hour with 


soo volts at the motor terminals. If the ammeter reading is 
125 amperes the same curves show that the effort exerted is 
1,320 Ibs. and the speed is 17.5 miles per hour. I say “approxi- 
mately the speed” because the speed is dependent upon and al- 
most proportional to the voltage at the motor terminals, and 
as this fluctuates in electric railway work anywhere from 10 to 20 
per cent. the speed cannot be determined without a simultaneous 
determination of the voltage. The torque exerted by the motors, 
however, is independent of the voltage; a certain current flow- 
ing through the coils of the motor will develop a definite pull 
at the armature shaft. I am aware that this statement con- 
tradicts a popular impression that a series wound motor will 
take more current to drive a car at a low voltage than at a high, 
put it can be shown that the statement is absolutely true, and 
that the popular impression is the result of mistaken, or rather, 
misinterpreted, observations. 


Electrical Canal Traction in Europe. 


A French company have just requested the French, Belgian 
and Dutch governments to allow them to establish along the nav- 
igable rivers and canals in these three countries a system of elec- 
tric traction, in order to form an international network of elec- 
tric towage, which will stretch from the Rhine, in Holland, to 
Marseilles, through the eastern provinces of France. Several 
canals in the north of France are to be connected with the Upper 
Meuse. It is urged that when this project is realized a great 
and probably favorable influence will be exerted upon the French 
and Belgian coal mining inuustry. 


ROMF, ITALY. The Flectricitats-Gesellschaft Felix Singer 
& Co. Act.-Gesellschaft has been recently given an order by 
the Societa Romana Tramways Omnibus at Rome for the elec- 
tric equipment of 30 motor cars, each with two Walker motors. 
It may be noticed that this order was given after experience 
with the Walker material in trial installations. 


THIRD AVENUE ROAD has permission to change its mo- 
tive power to electricity on the cable routes, but the Railroad 
Commission withholds its present consent as to use of com- 
pressed air or of storage batteries. When the company is ready 
for these, it can ask again. 
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The 1898 Report of the Detroit Municipal Electric 
Light Plant. 


T HE Public Lighting Commission of the city of Detroit has 

just published its report for 1897-8, on the working the 
city lighting plant, and appears well satisfied with its work, 
although “the results from labor will not compare as favorably, 
for the reason that slightly higher wages are paid and much 
shorter hours of work are obligatory.” The Commission has 
reorganized its staff to get the most work out of it under the 
conditions. Each trimmer now has from 59 to 74 lamps on 
73% miles of average circuit, the trimmer walking, and then 
doing no further work. We quote in extenso from the report 
as follows: 

“By these economies the Commission was able to reduce the 
cash outlay per lamp from $64.19 per annum for a monthly aver- 
age of 1,564 lamps for the preceding year, to $51.85 per annum 
for a monthly average of 1,744 lamps. The reduction was 
largely in the item of labor, being reduced from $43.57 per 
lamp to $33.27 per lamp, while the reductions in the cost of 
supplies was from $20.62 to $18.58 per lamp. 

“To arrive at the cost of an arc lamp to the city of Detroit 
per annum, there should be added to the above cash cost of 
$51.85 a certain amount for interest on the investment, for loss 
of taxes through the plant not being owned by private parties 
and for depreciation. The first two items are easily computed, 
for the average investment for the year was, in round numbers, 
$750,000.00 with interest at 4 per cent, and the assessed value of 
the same was placed by the City Assessors at $400,000, with the 
rate of taxation at $17.68 for the City and at $3.24 for the State 
and County, a total tax of $20.92 per $1,000; but with the latter, 
that is, the figuring of the depreciation, there is a wide differ- 
ence of opinions. As per the statistics published by the “London 
Electrician,” of England, it is customary for the municipal light- 
ing plants of that country to set aside annually about three per 
cent. of the entire investment as part of the expenses for a sink- 
ing fund. The writers on the subject in scientific journals in 
the United States have ranged from 3 per cent. to 7% per cent. 
as the amount to be charged off for depreciation or for a sink- 
ing fund. This Commission held in its preceding report that a 
plant established and maintained similar to the Detroit City 
Plant should not be subjected to a heavy expense item for de- 
preciation or a sinking fund. The Commission held that only a 
“wear” depreciation should be charged, and then only on such 
parts (as boilers) which, after a period of time, would have to 
be changed as an entirety. As a compromise, however, the 
Commission takes the rate of 3 per cent. to set aside with the 
cost of a lamp per year for a sinking fund or depreciation, and 


the reader may change that rate as per his pleasure. Com- 
puting these fixed charges we have: 
Interest at 4 per cent. on $750,000 average investment... .$30,000 
Depreciation at 3 per cent. on $750,000 average invest- 
ment orosei unana ea VEERA ECEE A EE 22,500 
Taxes at $20.92 on $400,000 assessed valuation....... AA 8,368 
AOL O ruir EE Ea E $60,868 


“Proportioning this on the basis of the electrical output and 
we have $55,207.27 chargeable to arc lighting, or $31.65 per 
annum per arc lamp. The total cost of an arc lamp to the City 
of Detroit per annum on these figures may, therefore, be placed 
at $83.50. 

“In February, 1893, the Detroit Electric Light & Power Co. 
offered to light the City of Detroit for a period of ten years at 
the rate of $102.20 per arc lamp per year. While there are no 
recent bids available from which the exact cost to the City of an 
arc lamp by commercial companies may be obtained, it is en- 
tirely reasonable to presume that in common with all other in- 
dustries, the cost per lamp has been reduced at least Io per cent. 
during the interval of five years which has elapsed. The cost, 
therefore, at present may be assumed to be not greater than $90 
per arc lamp per year. For a number of reasons it is believed 
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that the rate of $90 per year is a conservative figure which may 
be justified. 

“Taking that assumption as correct, it will be seen that the 
amount per arc lamp which the City has saved during the past 
year, after allowing the 3 per cent. for depreciation, as com- 
pared with the cost of the same lamp by a commercial com- 
pany, was something less than $7. This narrow margin, the 
Commission believes, fully justifies its course in reducing the 
expenses during the past year to the lowest minimum possible 
consistent with the best service and the limiting conditions 
under which a municipal plant must always be operated. 

“While it is possible that improvements in some machinery 
may be made soon, which would cause a partial loss to the city 
of the value of part of its investment in machinery, on the other 
hand it is only fair to state that there is an equal probability of 
compensating improvements in other devices and which will 
enable the City to further reduce the cost per lamp per year. 
Reductions in cost, due to such improvements, of course would 
not accrue to the City if it already had a lighting contract ex- 
tending over a period of years. 

“The ultimate success of the plan of municipal ownership of a 
public lighting plant, viewed from the standpoint of economy to 
the taxpayer, can not as yet be claimed to be assured in the 
City of Detroit. Time is an essential element of consideration 
in arriving at a judgment at all valuable upon this question. 
The plant, the business of which we have the honor to admin- 
ister, has been in existence since April, 1895, but it is only since 
November 1, 1897, that the construction feature of our business 
was completed and the plant placed upon a purely operating 
basis. This period is entirely too short to justify absolute con- 
clusions as to the ultimate success of the municipal venture 
from an economical view. 
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“The margin of profit per lamp at the present time, while it is 
not large, nevertheless is a showing to the advantage of the 
City, which it is to be hoped will be maintained or increased in 
the future. It is but just to observe in this connection that 
the quality of light furnished has been uniformly of the full 
standard of 2,000 candle power, which is better than was found 
practicable to obtain of contractors; and also that collateral 
advantages not easily reducible to terms of pecuniary value have 
accrued to the City by reason of its operation of its own light- 
ing plant. The results, such as they are, have been secured by 
the Commission only by the practice of the strictest economy 
and the rigid exclusion of all of those elements so apt to in- 
trude into the administration of public municipal affairs, and 
which operate only to confound business principles and political 
expediency in perplexing entanglement. It has not been at all 
times easy to persuade some that these two policies occasionally 
clash irreconcilably, and, in the determination of the one or the 
other to be followed, it was the duty of the Commission to be 
guiaucu solely by the interest of the taxpayer.” 

Annexed to the report and its financial details are a number 
of handsome illustrations of the plant, and one intefesting 
diagram, which shows the distribution of lighting through the 
year. The diagram is reproduced herewith. 


COMMISSIONER KEARNY will try 500 Welsbachs in 
street lighting in Brooklyn. We refer him to the report of 
City Superintendent of Lighting, Mr. Hopkins, of New Haven. 
The results are all there. 


SANTIAGO DE CUBA having surrendered is returning to 
the ways of civilization. The electric light plant has been put 
in operation again. 
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The Detroit Municipal Lighting Plant. 


ROM time to time we have had occasion to note the an- 
nual and ad interim reports of the Detroit municipal elec- 
tric light plant; and we are now in receipt of the third annual 
report coming down to June 30, 1898. It will be found copi- 
ously abstracted in the present issue of The Electrical Engi- 
neer, and is certainly a document to be read and studied with a 
good deal of interest. The plant at Detroit is one on which 
great hopes were founded, and is one upon which many argu- 
ments for city ownership have been based. The conditions 
were all favorable. Well selected apparatus was carefully in- 
stalled, and the Commission appears to have consisted of busi- 
ness men of public spirit. The plant has been on a large scale, 
and has thus enjoyed the opportunities for steady load and close 
economy, not presented by plants on a smaller plan of opera- 
tion. In other words, the showing should be excellent in De- 
troit if anywhere. 

Now, what does one find? An excellent showing, we will 
admit, but how different from all the terrific claims of saving 
to be effected by this investment of public money! The report 
says distinctly that with a depreciation allowance of only 3 per 
cent., which is grotesquely inadequate, “the total cost of an 
arc lamp to the city of Detroit may be placed at $83.50.” It is 
admitted that, as far back of 1893, the Detroit Electric Light 
and Power Co offered to do the lighting for ten years at 
$102.20 per lamp. Figuring that in five years, the cost from 
private companies has fallen only 10 per cent., when as a mat- 
ter of fact it is often 20 and 25, the report claims that it is sav- 
ing the city “something less than $7 per lamp.” That is, with 
depreciation at only 3 per cent., no allowance for water that we 
can detect in the accounts, and no allowance for a general pro- 
portionate share in the running expenses of the city govern- 
ment (for each city department ought to be debited with a cer- 
tain proportion of all general city expenses) the plant saves the 
city about $12,000 a year. We do not believe, and we cannot 
admit under such circumstances that the municipal plant saves 
the city of Detroit a single cent of the alleged saving. It is not 
there. 

In fact, the report itself says: “The ultimate success of the 
plan of municipal ownership of a public lighting plant, viewed 
from the standpoint of economy to the taxpayer, cannot as yet 
be claimed to be assured in the city of Detroit.” Yet the Indian- 
apolis “News” has the audacity to claim that the Detroit plant 
has reduced the cost of lighting to $51.85 per lamp, “being less 
than one-half what the city formerly paid to private corpora- 
tions,” and the St. Paul “Pioneer-Press’” and other papers act- 
ually reprint such wild inaccuracies as an argument for municipal 
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That is the rub. Such reports, made by the friends of municipal 
ownership, only prove the contentions of those opposed to 
commercial investment of money raised by city taxation. We 
do not wonder that Mr. Louis Tossey, a member of the Detroit 
Common Council, took occasion recently to question the cor- 
rectness of a quotation made from the report. The quotation 
was all right, but he had been led to believe all manner of 
roseate things. In the Lighting Board itself, Commissioner 
Ritter called the report “trash,” but as he defended at the same 
time an official who was shown to be away on an excursion at 
the very time the books reported him on duty and “in charge,” 
the Commissioner’s views and expressions are entirely credit- 
able to his feelings as a man and a politician. But there is a 
“difference” in the Board also over the report itself. It is a 
handsome document, with cuts on plate paper in colored inks, 
but it was rushed through with an eye to its effect on the League 
of American Municipalities, and was actually printed before the 
Board had even seen it, let alone approved it. The hind legs 
of the body kick; at least they do not work in unison with the 
front legs at such times. 

If we want to see a really fine specimen of the way a good 
business man can do things when he becomes an official we 
have only to look at the superb administration of the War De- 
partment during the Cuban campaign. But the Detroit muni- 
cipal plant does net pretend to live up to that high standard 
of efficiency—quite. Such as it is, however, it cannot be quoted 
as a spectacular achievement in the line of municipal managerial 
ability. It is in the same class, at long interval, with the elec- 
tric lighting plant of Herington, Kansas, whose deficiency up to 
1897 was $5,200, and which is now being shut down on August 
15 because it runs behind over $150 a month. It is of the same 
breed at bottom as the natural gas plant of Toledo, O. That 
plant is now, we hear, in the market. It cost the city about 
$1,750,000, for which bonds are outstanding at 4 per cent. In 
eight years the sinking fund has received $10,000. The plant 
costs the city $40,000 a year to operate or about twice as much 
as the revenue derived from the sale of gas. It hardly seems 
possible. 

We are very tired of such municipal plant humbuggery and of 
the idea that the man in buttons can run things better than a 
private citizen as soon as he gets the buttons on. The last huge 
scandals in New York State canal administration would seem 
enough to warn against further attempts to administer commer- 
cial enterprises by public officials with public money. If the 
service is honest it costs above the market value. If the ser- 
vice is dishonest, there is no end to the leakage of funds which 
have to be met or raised by taxation. But we suppose the pro- 
cess of creating new departments for Tammanies to run will go 
on indefinitely, the delusion and deception being far too deeply 
seated to vanish because of any exposure. 


Peace With Honor. 


T“ less than 120 days this country has carried out the purpose 

for which it went to war, and ends the conflict with Spain in 
a creditable, glorious manner, its armies and fleets victorious in 
both hemispheres. Spain is banished from the New World, and 
her colonies that have suffered so much and so long pass under 
our flag or under our protection. The evil that Spain did will 
long live after her, but at least a new start has been made. So, 
too, in the Far East. Just what will be the conclusion there it 


. is hard to predict, but one thing is certain—the flag will not 


come down where it has been hauled up. No man, no party in 
power, will dare propose such a thing, and the peace of the 
world itself demands that where we have intervened there we 
shall stay to govern or to shield. 

Bound up with all the new policies of the present and the 
future are vital questions of trade. We are a commercial peo- 
ple, a trading and a manufacturing nation, and the point has 
been reached at which larger markets are welcome and neces- 
sary. From Cuba and Porto Rico and the Philippines we were 
shut out by discriminating tariffs. Those tariffs will no longer 
apply. It is very unlikely, moreover, that this country will sit 
still now and see itself shut out of markets to which it has had 
access. We have not seen the old wall of China built up from 
the inside, crumble away, in order to rest supinely while to our 
hurt another wall is built around the Celestial Empire, from the 
outside, to exclude us. If we have to stand by England to keep 
the doors open we shall do it. If England falls down we shall 
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do it for ourselves. The ruler or country persistently antago- 
nizing the United States is laying up a terrible retribution. 

There are important days coming in the near future, in which 
America will play no mean part. Europe is shrinking visibly as 
compared with this United States and the other new nationali- 
ties growing up outside the Old World. The Atlantic is to-day 
not less, but the Pacific is more, and with the Nicaragua Canal 
cut our country will dominate both oceans irresistibly. Our re- 
sponsibilities will be great, but it was never yet the disposition 
of the races underlying the Yankee breed to shrink from respon- 
sibility. 

Out of the changed conditions will come a larger trade, and 
in the export of our products such articles as machinery, steel 
and iron and electrical apparatus will furnish a large proportion. 
Providence has favored us with skill to invent and build, and 
with illimitable stores of raw material, as well as with vast areas 
for the cheap growth of food. It would be strange indeed if we 
could not manufacture in the long run and at no distant date on 
a scale to transcend precedent and to defy competition. 

Americans are not boasting in these days, and the above re- 
marks are not intended to wear any aspect of self-glorification. 
On the contrary, the war has sobered us all, as the Civil War 
did, but it leaves behind it, as did that struggle also, a sense of 
national responsibility that must be and will be lived up to; a 
determination to be worthy of high destiny, and a conviction of 
ability to achieve and accomplish that cannot condone shortcom- 
ing of any kind in those who would lead among us. The coum 
try has no use for “small Americans” in large places. 


The Present Status of the Calcium Carbide 
Industry in Europe. 
Wit a big boom and many an unpleasant “bang,” the 
new illuminant and so-called commercial revolutionizer, 
acetylene, was ushered into the field of practical technics a 
few years ago, in the expectation that it would furnish the ideal 
light, and work wonders in agriculture, medicine, and other 
fields. That it has not, as yet, done all these things, need not 
be pressed, but it certainly has done one thing which should 
be written to its credit, namely, it has given new employment 
to the electric current, and that on a very large scale, in the 
production of its parent, “calcium carbide.” This has been 
brought about chiefly by the very extensive and highly com- 
mendable use of the new gas for the enrichment of illuminating 
gas used at present, and its employment for this purpose is 
steadily on the increase. 

The commercial production of calcium carbide is of somewhat 
recent origin, in fact, only since the electric furnace was em- 
ployed for smelting the lime and carbon. The German chem- 
ist, Wohler, produced it in 1861; Berthelot, by another method, 
in 1866; Thos. L. Willson claims to have accidentally discovered 
the substance in 1888, and Moissan, the celebrated French 
scientist, read a paper on the production of it in an electric 
furnace, in 1892. Dr. L. K. Boehm, of New York, however, 
claims priority to all others in the production of the material 
by employing the electric current by referring to his patent 
filed Nov. 5, 1891, and granted on Dec. 24, 1895, a few months 


after the patent was granted to Mr. Willson, whose application 


was only made in January, 1895. This question of priority, 
however, interesting as it is, we will not discuss at present. 
What interests us to-day is the enormous production of calcium 
carbide in this country, cheapened by the power from Niagara, 
and the reports on the present status of carbide works in 
Europe. | 
Principal among the European carpide producing countries 
should be mentioned Germany, where, according to Consul 
General Mason, the demand has far exceeded the supply. This 
has necessitated the importation of large amounts of carbide 
from America and from Neuhausen, Switzerland, where enor- 
mous water powers are available for the running of electrical 
plants. It appears as if the whole carbide industry, so far as 
central Europe is concerned, is now in a transition stage and 
that the conditions of supply and price are likely to be greatly 
modified by the increased production of the coming year. One 
of the most important factors in this connection is the great 
combination headed by the Schuckert Electrical Manufacturing 
Company, at Nuremberg, which it is stated on good authority 
will increase its capital to $7,000,000. They expect to have in 
operation during the course of next year, carbide factories at 
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Gampel, Sarpborg (Norway), Bosnia and Brega (Catalonia), 
with a total of 18,000 horse power and an estimated annual out- 
put of 20,000 metric tons, capable of generating 211,896,000 cubic 
feet of acetylene. Besides these, the Aluminum Industry Co., of 
Neuhausen, is constructing a 7,500 h. p. plant at Land-Gastein, 
Austria. In all these establishments, the electric current will 
be used for the smelting together of the carbon and lime. A 
Leipzic company, with works at Cassel, are using the heat of 
darting acetylene flames for the smelting process, but it is ques- 
tionable whether this new process can be made to compete 
economically with electrical heat generated by water power under 
favorable conditions; such as in use at Verrier, near Geneva, 
where the manufacture is carried on by means of the wasted 
water power of the Geneva electric light station. The use of 
acetylene for smelting the carbide seems somewhat of a revers- 
ible process, similar to running a dynamo by a motor which 
receives its current from that dynamo—a rather uneconomical 
method. 

Another important fact which might be mentioned here is 
that calcium carbide is a somewhat critical kind of merchandise 
for international traffic, on account of the requirements of rail- 
ways and steamship companies in respect to packing. These 
are so costly and difficult of fulfilment, that recently a large 
order of carbide for China had to be canceled because it was 
in:possible to comply with the specifications for its transporta- 
tion. Hence the desirability of local production. 

The production of the substance in this country is in a most 
healthful condition, as may be judged from the following fig- 
ures: The entire production of carbide in this country in 1896 
is stated to have been 860o tons, and in 1897 it rose to 1,925 tons, 
while the Willson Company are stated to have produced 3,000 
tons of carbide since January 1 of this year. 

With these figures before us and the increased demand for 
acetylene for gas-enriching purposes, it would be rather diffi- 
cult to set bounds to the future of the calcium carbide industry. 


Trolleys on the Brooklyn Bridge. 


Te cities of Brooklyn and New York have recently been 

greatly agitated by the report that the running of the trol- 
ley cars over the Bridge has injured some parts of the structure 
and made travel dangerous. We are glad to note that all who 
can speak on the subject with any authority assure the public 
that the danger, if it really exists-at all, does not affect the Bridge 
proper but only minor, supplementary parts of the structure. 
The Bridge is held up by its cables and not by the framework 
under the roadways, where the “buckling” of the chords came, 
due to the heavy strain thrown on the “overflow stays.” It is 
said that with a few remedial changes the structure has been put 
and will be kept in as strong and sound a condition as it ever 
was. 

This is the second scare that has been raised over the use of 
electricity on the Bridge, and neither has been fully sustained, 
although both may have served a useful purpose in stimulating 
that vigilance requisite to the proper maintenance of every great 
engineering work. It was alleged that by the introduction of 
electricity on the Bridge a bad condition of electrolysis had been 
set up in the cables. Considering that the cables are anchored 
in huge masses of stone and concrete, that would seem improb- 
able, but if it were possible we believe a sharp eye will now be 
kept open and all precautions put in force. 

The Bridge as it stands to-day is in all probability a safe and 
sound structure, and to preserve it in such condition compels 
those in whose hands its life is entrusted to take care that no 
undue strains are placed upon it. This is no time to scoff at 
danger, but to devise means to remedy the necessary evils of 
transporting with safety large throngs of people in a short time 
during certain periods of the day. One cure, and one which 
should be applied at once, is the enforcing of the rule compelling 
the motormen to keep a headway of 102 feet between cars. This 
distance can be easily judged by the men themselves, if they re- 
member that the trolley poles on the bridge are placed 50 feet 
apart. In the second place, the bridge should be, and doubtless 
is, carefully inspected at frequent, intervals and constantly kept in 
good condition. The final remedy lies in subdivision of the 
traffic, or in other words, in the speedy completion of the new 
East River bridge. In this and in the construction of yet other 
bridges we may place our hopes as to the safety of the presen! 
imposing structure and the extension of electric roads. 


The First Regiment U. S. Volunteer Engineer 
Corps. 


Te departure from New York harbor last Wednesday, 

August 10, for the front in Porto Rico, of the First Regi- 
ment of the U. S. Volunteer Engineer Corps makes this a fitting 
occasion to review briefly the work that has been done in the 
last three months in getting this fine body of men together and 
in dispatching them, well trained and well equipped, to the scene 
of active operations. It is true that at this moment, when Spain 
seems to have got all she wants, there is a brighter prospect of 
peace than when the regiment sailed; but it will be strange in- 
deed if engineers cannot find plenty to do in the West Indies 
that will inure more to the benefit of the beautiful islands hence- 
forth under our care than “potting” a few miserable Spaniards. 


GOING INTO QUARTERS AT CAMP TOWNSEND. 


If there is any part of the world that needs engineering, it is 
the Spanish West Indies. 

_ For electrical engineers, this Volunteer Engineer Corps has 
had a deep interest from the start. One of the prime movers in 
its organization was Capt. (now Colonel) Eugene Griffin, U. 
S. A., vice-president of the General Electric Co., himself an 
engineer of national reputation, and a man whose work when 
in the Engineer Corps at Washington is well remembered therc. 
Besides this, the regiment as a whole, officers and privates, has 
been largely recruited from electrical ranks and from allied lines 
of engineering, so that in a way there is a distinct electrical 
tinge to the whole body. A great deal of the preliminary re- 
cruiting was done through Capt. Griffin’s office in the Edison 
Building, until the scene shifted to the Army Building on 
Whitehall street, and then to Camp Townsend, at Peekskill, on 
the Hudson. As a matter of fact, the growth of the regiment 
was rather slow, from the very abundance of the material of- 
fered; and the scrutiny exercised was rigorous enough to satisfy 
the most exacting and critical. It is to be noted also that the 
regiment has been made up on a very eclectic basis. It has an 
enormous percentage of college bred men not only on the staff 
but in the rank and file. Almost every commissioned officer is 
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highly educated men permeating the regiment and many of them 
coming straight from their professional engineering careers are 
carpenters, riggers, linemen, dynamo tenders, bridge builders, 
boatmen, miners, locomotive and stationary engineers, etc., a 
wonderful aggregation of men who have been trained to do 
thoroughly something that fully justifies their selection and 
makes the regiment perhaps the finest body for technical skill 
ever got together in this country for a specific purpose of this 
kind. 

About the last week in June, the regiment began to assemble 
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THE VOLUNTEER ENGINEERS AT CAMP TOWNSEND. 


bit by bit at Camp Townsend, and Col. Griffin, now having been 
commissioned, took the men in hand, with his officers, to lick 
them into military shape. Necessarily a good deal of time was 
put into regular infantry drill, but it was engineering work the 
men all wanted to get at, and they probably had their fill before 
they struck their tents and came down the river to embark. An 
observer of the scene of departure, on August 4 and 5, says: 
“We cannot too highly praise Col. Griffin for executive ability 


THE COLONEL. THE HIGH PRIVATE. 

displayed in the orderly departure of his regiment from Camp 
Townsend. Nothing was forgotten—everything connected. The 
transports were in readiness at 3 o'clock, and lay at a dock two 
and a half miles from the camp. At an early hour each officer's 
effects were packed and ticketed. The men waited, quietly and 
orderly, each and all equipped, even to a package of bread and 
meat for the sail down the Hudson. No confusion, no hurry, 
no noise. Capt. Shaler, an officer of ability and precision, was 
detailed to see that the camp was left in perfect order. Not a 
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FIRST REGIMENT, U. S. VOLUNTEER ENGINEER CORPS, ON PARADE, CAMP TOWNSEND, PEEKSKILL, N. Y. 


a graduate of a university or technical college, Cornell, West 
Point and Harvard being well in the lead, with Yale in second 
place, and Columbia, Johns Hopkins and the Massachusetts 
Institute of Technology in the third place. Taking the regiment 
as a whole, Cornell is said to be most largely represented, with 
the University of Pennsylvania perhaps second. With such 


bit of paper or crust of bread marred the outlook: not a man 
ill, save those who had been stunned by the lightning storm of 
Thursday. A splendid-looking lot of men these 1,200 engineers 
—steady, law-abiding, intelligent. And so, on the calmest and 
most beautiful of evenings, they floated down the Hudson River 
and found the City of Chester in the harbor, near Bedlow’s Isl- 
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and, awaiting them. There has been so much said about the 
confusion and misery incident to the embarking of our troops 
that I feel it my duty and pleasure as an eyewitness to give to 
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a beautiful Colt rapid-fire gun, which the men received very en- 
thusiastically. In fact, the gallant Volunteer Engineers were 
made to feel and know in many ways that their brethren staying 
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COL. EUGENE GRIFFIN AND OFFICERS, FIRST REGIMENT, U. 


Col. Griffin his justly earned praise. Surely that was a master 
mind that organized the leave-taking of the First New York 
Volunteer Engineers.” 

Arrived in the harbor, the men found the City of Chester 
awaiting them, but had three of four days of uncertainty and 
delay, while the steamer was being got fully ready and loaded 
for her voyage. The regiment occupied a good position of 


“CITY OF CHESTER” WITH TRANSPORTS, N. Y. BAY. 


vantage in the middle of the harbor, and spent no small part 
of its time exchanging cheers with pleasure and business craft, 
until at last it was humorously proposed to have a regular de- 
tail to attend to that patriotic function. Before it left, the 
regiment was presented by the Engineers’ Club of New York 


WHEN THE WATERMELONS CHEERING THE SANDY HOOK 
CAME ALONGSIDE. BOAT. 


with a stand of colors, which was highly appreciated. President 
Thomson, of the club, was active with other members in raising 
a subscription to present the regiment with a portable field elec- 
tric searchlight, and he also secured for it from the Colt Armory 
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S. VOLUNTEER ENGINEER CORPS. 


behind took the deepest concern in their welfare and would fol- 
low their fortunes with warmest interest. 

There were, of course, many indications of the calibre of 
the men, individually and collectively, before they left, but per- 
haps the best is the tribute said to have been paid them, uncon- 
sciously and in a plain, matter-of-fact way by the quartermaster, 
who is understood to have reported unusual difficulties in the 
equipment of the whole regiment with uniforms. “The trouble 
is,” he said, in a moment of perplexity, “I have clean run out of 
large sized hats and small sized shoes.” This is one of the 
stories so good and neat that if not true it deserves to be. 
We do not know that the Engineers would ask any higher 
compliment, except to be known as brave; but that glory the 
whole army shares with them. 


Our pictures speak for themselves. For the photographs of 


WATCHING THE EMBARKATION IN N. Y. BAY. 


Col. Griffin. Ed. Elec. Engineer. 


John Thomson, Pres. Engrs’. Club. 


the staff and the regiment on parade, we are indebted to Manser, 
the Peekskill photographer. The smaller views are from snap 
shots secured by Mr. W. J. Clark, railway department manager, 
General Electric Company, who both at camp and on the City 
of Chester took a great many cnaracteristic bits. It will be 
seen that the men went at their work and play very heartily, 
making a good record in camp and adapting themselves with 
cheery good humor to the unwonted cramping conditions of a 
troopship. During the stay in the harbor, under the blaze of 
an August sun, lying at anchor, life was not altogether a grand 
sweet song, and the boys were delighted when Col. Griffin 
secured for them two pleasant barges and moored them along- 
side, so that they could stretch their legs in the daytime and 
find hard, cool planks at night. But all these discomforts were 
forgotten at last in the delight of sailing away to encounter 
others of a worse description, as well as possible loss of life or 
limb, for the glory of the Stars and Stripes. 
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Extension of Electric Traffic at the New York and 
Brooklyn Bridge Terminus. 


On Monday week, the new motor cars with which the Brook- 
lyn Elevated Railroad Co. has been experimenting began their 
regular trips across the bridge. They are used to draw the ele- 
vated trains from Bridge street across the bridge and back again, 
making a continuous trip. They have been working very suc- 
cessfully and the officers are so well pleased with the tests that 
it is only a matter of time before the system will be extended to 
all the branches of the line. 

It is expected that the new arrangement will permit the run- 
ning of trains under four-minute headway instead of eight min- 
utes headway as at present. Furthermore, it will not be neces- 
sary to make any change of cars, as is now the case, in rush 
hours. 

Since the trains of the Brooklyn Elevated system began run- 
ning over the bridge a month ago, they have been taken by the 
ordinary locomotives to the bridge yard, where they were at- 
tached to one of the bridge motor cars, and thence drawn out 
of. the station to the cable. 

Chief Engineer Cornell, of the company, states that the next 
move the company would take would be to introduce the third- 
rail system on the Fifth avenue line. This line is the shortest 
and most remunerative in the system, and if it works success- 
fully will then be extended to the Myrtle avenue, Lexington 
avenue and Broadway lines. 


Electrical Activity in Chicago and Vicinity. 


M ONTGOMERY WARD & CO., the great mail order re- 

tail house of Chicago, will put in a large electric plant for 
the new building it is erecting. For this purpose two vertical, 
cross compound 300horse-power Allis-Corliss engines have been 
contracted for. To each engine two 100-kilowatt dynamos will 
be direct connected. The generators are 110-volt and are to be 
supplied by the Western Electric Company from its Chicago 
factory. The Allis vertical engines will run at 125 revolutions 
per minute and are to be equipped with a new style of valve, 
which is located in the cylinder heads, so as to reduce the neces- 
sity for clearance between piston and cylinder head at the end 
of a stroke to the smallest possible amount, thereby securing an 
increase in economy. This location of the valves in the cylin- 
der head is a novelty in modern Corliss engine construction 
and one for which the builders are able to make some low guar- 
antees as to water consumption. The new building this plant 
is to supply will be wired for 8,000 incandescent lights. Steam 
is to be supplied by three Heine water tube boilers rated at 
250 h. p. each, 150 pounds steam pressure. With them the Haw- 
ley down draft furnace will be used. The engine room is to be 
fitted up for beauty as well as utility and will be finished in 
marble with glass partitions. The estimated total cost of this 
electrical plant is $40,000. Fourteen electric elevators are con- 
templated. One of the features of the new building is to be a 
tower 362 feet high, which will be the highest structure in Chi- 
cago. 

A. H. Andrews & Co. are to put in a 200 h. p. plant for power 
transmission at their wood-working factory at Twenty-second 
and Fiske streets, Chicago. 

Nelson Morris & Co. will change their plant at the Chicago 
stock yards from mechanical to electrical transmission, and for 
that purpose will put in 400 kilowatts in generator capacity and 
650 horse power in motors. The same concern has just in- 
stalled in its plant at East St. Louis, Ill., a direct current plant 
with 125 h. p. in motors. 

The J. Gund Brewing Company in the last six months has put 
in for use around its brewery a 75 kilowatt three phase gen- 
erator and 150 h. p. aggregate capacity in three phase induction 
motors, on a 220-volt system. An addition to this installation is 
now being made in the shape of 100 h. p. more in generators 
and motors. 

The United States Sugar Refinery at Waukegan, Ill., has just 
contracted for two 180 kilowatt two phase 440-volt generators 
and 600 horse power in type C Westinghouse tnduction motors 
for shop lighting and transmission. 

The Schoenhofen-Edelweisse restaurant at 103 Madison 
street, Chicago, is starting a 60 kilowatt double commutator dy- 
namo for lighting and power purposes. This double commu- 
tator machine was built by the Western Electric Company and 
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has proved very popular around Chicago. Each commutator 
gives 110 volts, so that 110 and 220-volt circuits can be run 
from the same machine, or if desired, an Edison three-wire sys- 
tem can be run from the one machine. This dynamo is run by 
a 12x12 Ball engine, to which it is direct connected. The speed 
iS 325 revolutions per minute. 

These plants are some of those looked after by one consulting 
engineer, F. D. Mack, and are only a few out of the many new 
projects under way in this territory. No wonder electrical man- 
ufacturers are kept busy these days. 


FRESNO, CAL. Shortness of the water supply in the moun- 
tains forced the San Joaquin Electric Co. to shut down part oi 
its plant for a time. 


Boiler Test Meters—Worthington Steam 


Accumulator. 


A? the regular meeting held August 9, of the Civil Engineers’ 
Club, of Cleveland, Dr. Lehman B. Huit read a paper on 


“Test Meters for Boiler Plants.” After describing the requisites 
of a water meter, as attached to a service pipe to measure the 
total consumption, he emphasized the importance of perfection 
of parts and accuracy of record in the meter applied to deter- 
mine the amount of water fed to steam boilers. The old method 
of testing boilers by weighing the water cannot be applied for 
general use owing to the fact that the expense of so doing would 
in the end amount to more than the saving effected by the ob- 
servations made. It is a common experience that in every-day 
service the fuel consumption is much greater than that deter- 
mined by the test trial. An accurate meter serves the purpose 
of a daily and continuous test and is as essential in determining 
the efficiency of boilers and the relative value of fuels as the 
steam indicator is in determining the power developed by the 
engine. By noting the readings on the log book in charge of 
the engineers, the duty performed by the boilers is recognized. 
Incidentally the test meter also indicates the relative skill of dif- 
ferent sets of firemen and tends to prevent waste on their part. 
The speaker then exhibited and described a Worthington meter, 
and cited instances of its successful application to large boiler 
plants. The error in measurement in these modern machines 
has been proved to be only a small fraction of I per cent., and 
the rate of error being constant may easily be eliminated in the 
general result. The paper was discussed by Messrs. Palmer, 
Roberts, Porter and others. 

By request, Dr. Hoit exhibited some blue prints of the 
Worthington steam accumulator, and described its construction 
and operation. As compared with a weighted accumulator, this 
has several advantages. It requires no bulky weight, no heavy 
foundations, and produces no water hammer requiring extra 
strength in connections. The water hammer of a weighted ac- 
cumulator often amounts to 25 per cent. and sometimes 50 per 
cent. of the static pressure. It is particularly adapted to the 
regulation of plants operated by water pressure, such as 
hydraulic presse$ and passenger elevators. A sudden demand 
in the service by reducing the water head causes additional 
steam to be supplied to the pumps, and also in certain cases to 
an auxiliary pump, by which means the loss of head is promptly 
restored. The whole action is automatic and requires no atten- 
tion on the part of the engineer. In large plants, and especially 
where the service is very fluctuating, these machines have proved 
very advantageous and economical. The effect of the accumu- 
lator is somewhat analogous to that of a steam governor. This 
subject was discussed by Messrs. Herman and Palmer, and Dr. 
Hoit kindly answered a number of questions. 


OTTO GAS ENGINES. Up to the end of 1897 no fewer 
than 61,370 of these engines had been sold, of a total of 508,025 
brake horse power. This does not include Otto oil engines, 
of which many have been sold. Of these engines, 16,193 were 
sold in Germany, 30,973 in Great Britain and 14,204 in other 
countries. 
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New! 
Use of Alternate-Current Motors in a Bleaching 
and Dyeing Establishment Providence, R. I. 


THE old-time prejudice against the alternate-current motor 

has become nothing more than history, and it is interest- 
ing to note that this type of machine has demonstrated its su- 
perior utility to the direct current motor in a number of pecu- 
liarly trying applications. 

As the original promoters of the use of alternating apparatus, 
the Westinghouse company have ‘been pre-eminent in the 
development of machinery of this type, whether in monophase 
or polyphase systems. The culmination of such developments to 
the present date is no doubt to be witnessed in the Tesla “Type 
C” induction motor, as made by that firm. This motor has been 
frequently described in these columns, and the essential feat- 
ure—the absence of any connections between the mains and the 
rotating parts—is familiar to every electrical engineer. The in- 
stallation of these motors by the Silver Springs Bleaching and 
Dyeing Company, of Providence, R. I., has shown their fitness 
for a peculiar line of service in which the use of direct current 
motors would be impossible. 

This company, under the ownership of Governor Lippitt, of 
Rhode Island, was a pioneer in the use of electrical apparatus 
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installed. These motors are employed for driving washing ma- 
chines, ironing machines, tentering frames, triplex pumps, ele- 
vators, ventilating fans, etc., etc. Some of the motors operate 
constantly in a cloud of steam where a direct current motor 
could not run for five minutes. Many of them are subjected 
constantly to the action of chloride fumes, and all the copper 
parts of the motors and switches are green with corrosion. In 
many of the operations enormous starting torque is required, 
the initial torque in some cases being four times the normal 
torque of the motor. 

The plant has proven so satisfactory that it has recently been 
extended by an installation of ten more of the Tesla “Type C” 
motors made by the Westinghouse Company. 


Commercial Development of Electro-Chemistry 
in England. 


R. JAMES BOYLE, United Consul at Liverpool, England, 
writing on the British chemical trade, says: 

The electrolytical method for the manufacture of chloride of 
potash, bleaching powder, and caustic soda for the decomposi- 
tion of salt, instead of the employment of bi-sulphuric acid, has 
been in use for some time in Germany, and also to a small ex- 
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WESTINGHOUSE INDUCTION MOTOR ATTACHED TO A TRIPLEX PUMP. 


for mill purposes. Very early in the history of the use of elec- 
trical industry Governor Lippitt purchased two direct current 
dynamos, which were used for lighting and power service until 
1895. At this time the necessity for large extensions of the Sil- 
ver Springs plant induced the company to investigate the mod- 
ern developments in lighting and power service. After a thor- 
ough study of the subject and visits to all the electrical factories 
Mr. E. C. Myrick, the company’s engineer, recommended the 
adoption of the Westinghouse three-phase system, 3,000 alterna- 
tions, for both lighting and power. 

This decision was at the time severely criticised by several 
mill engineers, but the results of two years of active service 
under the worst imaginable conditions have fully demonstrated 
the soundness of engineering judgment manifested. 

In adgition to lighting the entire plant, some 30 Westing- 
house induction motors of from 3 to 75 horse-power have been 


tent in the United States. It is claimed, that by the application 
of electricity, the chemicals can be produced more cheaply than 
by the old method. The electrolytical methods do certainly pro- 
duce more direct results, but local experts say that it is yet too 
soon to definitely decide whether they are more economical than 
the old method, as there are so many considerations which time 
alone can solve, such as the wear and tear of machinery and the 
cost of replacement, which are expected to be serious items of 
expenditure. Where electricity can be produced by water power, 
as in Norway and at Niagara and other places in the United 
States, the new process will have a better chance of success 
than in England, where it must be produced at great cost in the 
consumption of coal. The various electrolytical processes in 
use in this neighborhood are: 

(1) Richardson & Holland’s patents, which are being worked 
at Parr (St. Helen’s), but apparently so far are not proving a 
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commercial success, although over $486,000 have been employed 
in perfecting them. 

(2) Castner-Kellner’s patents, worked at Weston Point (Run- 
corn). The company holds out the promise of being able to 
make a return of 8 per cent. per annum to their shareholders 
next year. For the last year they were paid nothing. 

(3) Hargreaves & Bird’s patents, works for which are being 
erected at Middlewich in Cheshire. 

(4) The Rhondin process, for which a prospectus was issued 
inviting the subscription of capital. This was not allowed to go 
further, as the Castner-Kellner Company obtained an injunction 
restraining the Rhondin Company on the ground that their 
process was an infringement of the Castner-Kellner patents. 

Speaking generally, there has been a steady decline in prices 
at Liverpool, dating from 1893. The following figures show 
the downward movement: 

Sulphate of Ammonia.—In 1893, $68.13 per ton; in 1897, 
$40. 14. 

Caustic Soda.—In 1893, $46.22 per ton; in 1897, $35.88. 

Soda Ash (Leblanc).—In 1893, $22.50 per ton; in 1897, $21.89. 

Chlorate of Potash.—In 1893, 16 cents per pound; in 1897, 7.6 
cents. 

Bleaching Powder.—In 1893, $41.36 per ton; in 1897, $30.40. 

Muriate of Ammonia.—In 1893, $4.86 per cwt.; in 1897, $4.25. 

Carbonate of Soda.—Prices have slightly fluctuated; in 1893 
the price was $19.46 per ton; in 1897, $20.67. 

Sal Ammoniac.—The price has been very steady from 1893 
to 1897, it being about $8.51 per cwt. for first quality and $8.02 
for second quality. 


M. HENRI MOISSAN has succeeded in obtaining metallic 
calcium free from impurities. He dissolves the crude metal in 
molten metallic sodium, maintained at a red heat. On cooling 
the calcium crystallizes and is separated by being treated with 
absolute alcohol. The crystals are white and shining and belong 
to the hexagonal system. 
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Fire and Police Superintendents in Convention’ 


THE International Fire and Police Telegraph Superintend- 

ents’ Association held an interesting and successful con- 
vention at Elmira last week, when a number of papers were 
read by members and experts—Capt. W. Brophy, on “Electro- 
lysis and the Best Means of Prevention;” Morris M. Mead, on 
“Maintenance of Central Office, Embracing the Storage Bat- 
tery;” W. H. Thompson, on “Aerial Construction;” F. P. Fos- 
ter, on “The Difficulties of a Superintendent;” J. W. Aydon, on 
the work of the Association. 

Special honors were paid to Dr. Channing, one of the fathers 
of fire alarm telegraphy, who sent a communication to the meet- 
ing and to whom a message of congratulation was returned. 

Mr. Clarence E. Stump, the well known publisher of “City 
Government,” made a very happy and suggestive reply to the 
mayor’s address of welcome. 

The treasurer’s report showed a balance of $240. 

A change was voted in the constitution, making dues $10 in- 
stead of $5. 

J. W. Aydon, of Wilmington, Del., was chosen president, and 
Wilmington selected as the place for the meeting in 1899. The 
other officers elected are: Vice-president, George F. Macdon- 
ald, Ottawa, Canada; treasurer, Adam Bosch, Newark, N. J.; 
secretary, H. F. Blackwell, Jr., New York; financial secretary, 
Bert McAllister, Bradford, Pa. 

A number of entertainments marked the occasion and good 
fellowship prevailed. Those in attendance were: Frank C. Ma- 
son, Brooklyn, superintendent police telegraph; William B. 
Green, Brooklyn, Brooklyn Daily “Eagle;” A. P. Eckert, New 
York City, Safety Insulating Wire and Cable Company; Frank 
P. Foster, Corning, superintendent fire telegraph; John B. Talta- 
vall, New York, the “Telegraph Age:” Burt McAllish, Brad- 
ford, Pa., superintendent fire telegraph; H. H. Blackwell. Jr., 
New York City, superintendent fire alarm; Thomas J. Welsh, 
Buffalo, superintendent fire telegraph; George F. Porter, New 
York, Kerite wires and cables; W. S. Eckert, New York, John 
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A. Roebling’s Sons’ Co.; Clarence E. Stump, Brooklyn, “City 
Government,” New York; William A. Baines, Bridgeport, 
Conn., superintendent fire telegraph; Louis W. Miller, Roches- 
ter, superintendent police and fire telegraph; Morris W. Mead, 


. Pittsburg, superintendent Bureau of Electricity; H. C. Bundy, 


Watertown; superintendent fire alarm; William Brophy, Bos- 
ton, Mass., inspector of wires; Frederick Pearce, New York, 
Lema Lemon and wife, Baltimore, superintendent fire telegraph; 
Adam Bosch, wife and daughter, Newark, N. J., superintendent 
fire alarm system; Frank M. Perrin, Boston, Mass.; W. H. 
Thompson, Richmond, Va., superintendent Fire Telegraph Com- 
pany; George T. Manson, New York, Okonite Company; J. W. 
Ogden, wife and daughter, T. J. Harper, Atlanta, Ga., city elec- 
trician; William Exall, Newark, N. J., captain hook and lad- 
der company, Newark Fire Department; George F. Macdonald, 
Ottawa; superintendent fire alarm; William Crane, Erie, Pa., 
city electrician; S. L. Wheeler, Springfield, Mass., city electri- 
cian; A. C. Mackenzie, Elmira College; E. J. Fenlon, National 
Conduit Company, New York; G. L. Wiley, New York; W. Y. 
Ellett, Elmira. 


The American Street Railway Association. 


We are requested to publish the subjoined: 

I desire to remind all our members that the next meeting 
of this association will be held at Mechanics’ Association Hall, 
Huntington avenue, Boston, Mass., September 6, 7, 8 and 9. 
1898. We expect to have the largest convention we have ever 
held. Papers will be read on live subjects. The exhibits will 
be a prominent feature of the meeting. Full particulars in re- 
gard to hotels, railroad rates, etc., were given you in circular of 
May 1. In order to secure reduced fare you must get a certifi- 
cate from the agent when you purchase your railroad ticket. 
Headquarters at Hotel Brunswick. Please fill out and mail at 
your earliest convenience the enclosed card. Hoping to have 
your company represented, I remain, Yours very truly, 

T. C. PENINGTON, Secretary and Treasurer. 

Chicago, August I. 


The Coming Mechanics’ Fair in Boston. 


The spirit of progress which has characterized the executive 
committec having in charge the twentieth triennial exhibition of 
the time-honored Massachusetts Charitable Mechanic Associa- 
tion in Boston is again strikingly apparent in several important 
directions. Not only have the character and scope of the ex- 
hibits themselves been elevated and broadened, but the build- 
ing, with its immense floor area and exhibition resources, has 
been remodelled and greatly improved. 

Latest reports from the several departments point to the most 
interesting exhibition in the history of the association, and pre- 
senting to the world for the first time in history a great fair en- 
tirely driven by electricity as a motive power. 

Applications for space continue to pour in, and the managers 
find themselves confronted by the necessity of selecting only 
those of the greatest public interest. This means that intend- 
ing exhibitors should lose no time in inspecting the floor plans 
and filing early applications if they hope to be represented in 
the Mechanics’ Fair of 1898, which opens October 1o. 


Further Trade Improvement. 


The general conditions of the country at the opening of the 
Fall trade are certainly better in every direction, and the re- 
ports as they come in go to show that present tendencies toward 
improvement will become more marked now that peace is de- 
clared. 

During the past week the stock market has been strong and 


very active. Of Western Union 30,163 shares were sold around 
94%. General Electric closed at 41, after sales for the week of 
19,605 shares. In Boston, American Bell Telepnone went to 
28014. New York Edison sold at 132%. 

Copper New York is quoted at 11.75 cents. Heavy steel rail, 
Eastern mill, is $18 per ton. There is considerable hardening :n 
the quotations for iron and steel. 
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McGill University—The W. C. McDonald Chair 


of Electrical Engineering. 
The Board of Governors of McGill University, says the Mon- 


treal “Witness,” have appointed Prof. R. B. Owens, E. E., of the 
University of the State of Nebraska, to the W. C. McDonald 
chair of electrical engineering at McGill University, lately held 
by Prof. Carus-Wilson. Prof. Owens is a native of Maryland 
and was educated at the Johns Hopkins University in Baltimore, 
obtaining a high standing in mathematics and physics. Pro- 
ceeding from the Johns Hopkins University to Columbia Uni- 
versity, he there obtained in 1891 the post-graduate degree of 
E. E., being a member of the first class in the United States to 
obtain this degree. In the intervals of his college course the 
young student acquired a fund of practical knowledge with sev- 
erab well-known electrical companies. Shortly after receiving 
his degree Mr. Owens was appointed adjunct professor of elec- 
trical engineering in the University of Nebraska, and in 1894 he 
was made full professor, having in the meantime served as one 
of the judges of electrical exhibits at the World’s Fair. Prof. 
Owens has recently been elected to a Tyndall Fellowship by Co- 
lumbia University and is Director of Bureaux of Electricity and 
Machinery at the Trans-Mississippi Exposition at Omaha. He 
is also a member of the Western Society of Engineers, the 
American Society of Mechanical Engineers and the Council of 
the Society for the Promotion of Engineering Education, and 
vice-president of the American Institute of Electrical Engineers. 
He has contributed important articles to engineering societies 
and to the electrical press on the subject of electro-technics and 
of technical education. Since his entrance into the educational 
field Professor Owens’ work has been marked by originality and 
energy. He has built up the course at the University of Ne- 
braska to a prominent place in the rank of technical institu- 
tions, and his activities, not being limited to the precincts of the 
college, having taken him into outside matters of national im- 
portance. He will, no doubt, add to his reputation at McGill. 


P PERSONAL 
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MR. SEATON M. SCOTT, consulting engineer, 123 Liberty 
street, New York City, has just completed a set of plans for an 
electrical ’bus seating eighteen persons inside and four persons 
on top for the Electrical Vehicle Co., of this city. 


MR. MARTIN J. INSULL, who has recently opened head- 
quarters in the Monadnock Building, Chicago, as a manufactur- 
ers’ agent, was in New York last week. 


MR. E. L. BRAYTON, treasurer of the Pelton Water Wheel 
Company, San Francisco, who has been at their office in New 
York City for some weeks past, has gone abroad in the inter- 
ests of his company. 


Dr. G. Q. Colton. 


We note the death at the ripe age of 84 of Dr. G. Q. Colton, 
a famous American dentist who fifty-four years ago was closely 
associated with Dr. Horace Wells in some of the early work 
in the use of anaesthetics which led afterwards to a fierce con- 


troversy as to priority amongst several men. Some fifty years 
ago he went over the country lecturing on popular science, and 
having with him a small model railroad built by Dr. Lilley, 
one feature of which was the use of the track as the return cir- 
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cuit. A few years ago one of the editors of The Electrical Engi- 
neer traced the history of the occurrence, and at last the old 
model was itself found, being put on view at the New York 
Electrical Exhibition of 1896. Dr. Colton was interested in 
science to the last, and so active that he went to Europe three 
months ago for change. His death took place at Rotterdam. It 
is said he extracted one million teeth, nearly all with the aid of 
nitrous oxide gas, and without an accident. 


J. J. Schoenleber. 


Mr. John J. Schoenleber, proprietor of the Northwestern En- 
gineering Co.’s electrical supply office, St. Paul, died on An- 
gust 4 after an illness of only two days. A year ago Mr. Schoen- 
leber underwent an operation for appendicitis, from the shock 
of which he never fully recovered. He was a young man of es- 
timable character and a graduate of Iowa State College. After 
finishing at Iowa he went to Purdue University and completed 
a special course in electrical engineering. He went to St. Paul 
in 1893 and engaged immediately in the telephone and electric 
supply business. Arrangements had just been completed for 
organizing a stock company under his supervision. Mr. Schoen- 
leber was born at Ransom, Ill., in July, 1866. He had taken out 
several patents chiefly in the telephone field. 


MR. GEORGE B. RICHMOND, of Lansing, Mich., has just 
died, and is credited with having invented the telephone. Sorry 
to say we do not know the gentleman. 


QUANTITATIVE CHEMICAL ANALYSIS BY ELEC- 
TROLYSIS. By Dr. A. Classen, in co-operation with Dr. W. 
Lob, translated by W. H. Herrick, A. M., and Bertram B. Bolt- 
wood, Ph. D. John Wiley & Sons, New York, 1898. 301 
pages; price, $3.00. 

For a long time past there has been a demand for a reliable 
American treatise or translation of a work on chemical 
analysis in which the electric current is employed. It appears 
as if this demand has been admirably met by the translation of 
the above mentioned work, which has just made its appear- 
ance. Such a work will certainly find a ready market since the 
investigations of recent years have largely enriched this sub- 
ject. The book contains specific directions concerning electrode 
tension, current strength and decomposition tension. The val- 
ues given by the author have all been determined experiment- 
ally by himself and methods employed by other authors are omit- 
ted when they contain uncertain and impracticable data. The book 
has been made more complete by the description of various elec- 
trical instruments together with an explanation of simple and 
complete appliances for carrying out electrolytic experiments. 
The quantitative determination of a large number of metals, as 
well as their separation when combined, is given, and numerous 
applied examples of electro-chemical analysis are included. The 
book is profusely illustrated and well indexed, and the author 
has found it advisable to quote under each new metal treated 
all references bearing on that particular question. This must 
certainly prove of great value to anyone who wishes to make 
this subject a special study or is engaged in making electrolytic 
quantitative analyses. 


Maver on Underground Work. 


It is announced that Mr. William Maver, Jr., will shortly 
have in the publishers’ hands a book on “Electrical Underground 
Conduits and Cables.” Mr. Maver, it is well known, has been 
actively connected with electrical underground work since its 
inception in this country and has already written extensively on 
these subjects for current electrical periodicals, etc. His con- 
tributions on the subject to this journal will be well remem- 
bered. From Mr. Maver’s well known attention to details in 
technico-literary matters it may be confidently predicted that this 
handbook will fill a want which at present exists in the literature 
of this branch of the art. 
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Preventing Collisions at Sea. 


Wisi pleasure I note a comment by Mr. W. J. Clarke in your 

issue of Aug. 11, referring to my article “Means for De- 
tecting the Presence of a Vessel or Iceberg.” (E. E., Aug. 4.) 
In answer to Mr. Clarke’s statement: “I am nevertheless of 
opinion that the use of wireless telegraphy apparatus is the 
only successful way in which collisions at sea can be avoided,” 
I would repeat a statement already made in my original article, 
that in the employment of signalling apparatus we are dependent 
upon the watchfulness of the other vessels and also upon un- 
avoidable circumstances which we cannot control. I should also 
like to ask Mr. Clarke in which way he would use wireless tele- 
graphy to prevent a collision with icebergs. This apparatus needs 
an attendant, and it seems rather absurd to imagine a telegraph 
station on top of each iceberg. 

The danger of collision with them prevails, and to substan- 
tiate this I quote a heading from the Newark “Evening News” 
of August 5, 1898: “Ocean Liner Probably Lost. Big Steamer 
Seen to Collide With an Iceberg and Go Down. Those on 
Board Unable to Escape.” 

The idcal method for preventing collisions at sea would cer- 
tainly appear to be that which automatically indicates the ap- 
proaching objects and would indicate their movements. Then we 
can evade danger. Even if two or more vessels would be ap- 
proaching we would know exactly where they are and in which 
direction they are moving. With such an apparatus entire in- 
dependence is established. 

I understand, of course, that my device needs considerable 
experimenting before it can be called a practical means for the 
prevention of accidents at sea. However, in order to bring 
about a speedy settlement of the question of its practical value 
I repeat that discussion on it will be welcomed, and express 
the hope that the needed capital to carry on the investigations 
will soon be forthcoming. HERMANN HERBERTS. 

Newark, N. J., August 12, 1898. 
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Suit to Stop General Elec Electric Reorganization. 


Sun .as been commenced in the United States Circuit Court, 
Boston, by Thomas T. Livermore, Edwin F. Atkins and Quincy 
A. Shaw and the American Loan and Trust Company, all of 
Massachusetts, against the General Electric Company, of Schen- 
ectady. The suit is brought to restrain the defendant from de- 
creasing the preferred stock of the company and allowing the 
complainants to receive their accumulated dividends. 


The Value of A Child—A Trolley Accident Case. 


In the New Jersey Supreme Court, in setting aside the verdict 
of $5,000, obtained by Abraham L. Graham against the Con- 
solidated Traction Company, for the killing of his child, Justice 
Gummere holds the damages to have been excessive, and he 
makes this declaration: “It is the universal rule that children 
are expensive, and not a pecuniary benefit to the father, and yet 
on the theory on which this verdict is based the larger a man’s 
family the richer he will die. In the present case, if the father 
of the child had a reasonable expectation of being benefited in 
dollars and cents to the extent of $5,000 by the continuance of 
the life of his child a family of ten sons would justify the as- 
sumption that at his death he would. be $50,000 better off than 
if he never had issue.” 


JUDGE BATES, of Bates & Holliday, 711 Tremont Building, 
Boston, has prepared an article on the new Bankruptcy Law, 
which will be sent to any one who may make a request for 
it, as long as the supply lasts. 
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Westinghouse Retirement of Floating and Bonded 
Debt. 


It is officially announced that the directors of the Westing- 
house Electric and Manufacturing Company have, by authoriz- 
ing the issue of $3,500,000 15-year 5 per cent. gold debenture 
certificates and by selling $3,000,000 of such issue, completed a 
financial transaction of great advantage to the company and its 
stockholders. The company has been able to place these cer- 
tificates without creating any mortgage upon its assets, the com- 
pany simply covenanting that it will not hereafter create any 
lien upon its property. The proceeds of the sale of these deben- 
tures will retire the outstanding floating and bonded indebted- 
ness of the company, returning to its treasury as available assets 
stocks and bonds in various lighting and power companies yield- 
ing an annual income exceeding one-half of the interest charges 
of the debenture certificates. The saving in interest to the com- 
pany will be important but inconsequential as compared with 
the strong position the company will hereafter occupy with its 
rapidly increasing trade, to care for which the company will have 
ample resources. The interest coupons of the debenture certi- 
ficates will be paid July 1 and January 1 by the Mercantile Trust 
Company, of New York, which acts as trustee under the agree- 
ment, the provisions of which have, under the advice of counsel 
in the interest of large investors, been made to carefully guard 
the interests of the certificate holders. 


Pittsburg United Traction Co. 


The United Traction Co., of Pittsburg, makes the following 
statement for the year ending June 30: 


Gross earnings 4406. 08s so ee cdeuneaeesebisees OAE aarti $1,475,704 
Expenses ......... Se Oe re ee ener ee ........ 685,819 
IN€t earnings seriar NE aa bus aa $ 78,944 
Fixed charges ............06. ee ee ee ee 590,445 
Balance sirrinin ataru Gs seas ceeeesawe see ieee s $ 199,499 


The preferred dividend calls for $150,000, so that $49,000 is 
left for the common stock, of which there is $17,000,000. 


GENERAL ELEC. CO. Over 95 per cent. of the stock was 
represented at the special meeting last week to scale down the 
capital stock 60 per cent., and owing to the work involved the 


vote was postponed until the 17th. 


Classified Digest of U. S. Electrical Patents 
Issued August 2, 1898. 


Alarms and Signals :— 
aaa ry AL SIGNALING APPARATUS FOR TRANSMITTING 


COMMANDS. C. Arldt, Berlin, Germany, 608,246. Filed Dec. 29, 
1897 Deane of construction. 


BATTERY ZINC. D. Ogden, Columbus, Ind., 216. Filed April 
12, 1897. <A battery cell having a cover provid with an opening 
for the introduction of the electrodes, two or more electrodes with 
stems, and and means for securing the stems within the opening 
whereby the electrodes may be suspended within the cell. 


Batteries, Secondary :— 


BATTERY ELECTRODE. H. E. Wilkinson, Mount Vernon, N. Y., 
606,537. Filed June 10, 1897. A battery plate constructed of resil- 
ient spring metal and provided with a pocket having a front slide 


sloping inward toward its bottom, and ends which conv in a 
downward direction and are at angles to the sloping front si 
Conductors, Conduits and Insualaters :— 
FLEXIBLE METALLIC TUBE- No on aa C. Husman, Osna- 


bruck, Germany. 4 607,932. Filed Nov. 1897. Composed of several 
separate tubes laid up togeier like the airands of a rope. 

JOI FOR ELECTRIC CON or. H. S. Patien, Montclair, 
and W. Maver, Jr., Jersey City. -„ 608,412. Filed Dec. 81, 1897. 
Comprises the conductors an ‘their insulating coverings with coup- 
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lings to which the ends of the conductors are soldered, the couplings 
having lapping ends with closely fitting surfaces, and a clamping de- 
vice for holding them together. 


Distribution :— 


ELECTRICAL DISTRIBUTION. C. P. Steinmetz, Schenectady, N. 
Y., 608,307. Filed July 14, 1894. Comprises means for obtaining 
polyphase currents by interlocking a number of sources of alternatin 
electromotive forces in such a manner that a desired difference o 
phase 1s maintained between the different machines, which difference 
of prase is stable. : 

SYSTEM OF ELECTRICAL DISTRIBUTION. C. P. Steinmetz, 


Schenectady, N. Y., 608,308. Filed July 14, 1894. Similar to above. 
Dynemeos and Motors: 


ALTERNATING-CURRENT INDUCTION MOTOR. C. S. Bradley, 
Avon, N. Y., 29. Filed Oct. 22, 1895. Is provided with two 
independent field magnets wound to develop rotary magnetic fields, 
and two armatures of relatively high and low resistance co-operating 
with the fields. 

ARMATURE FOR DYNAMO ELECTRIC MACHINES. E. H. An- 
derson and D. P. Thomson, Schenectady, N. Y., 608,277. Filed Jan. 
8, 1898. Embodies a toothed armature-core, and openings in the 
core between the teeth and the main body of the core for limiting 
the cross-section of iron at that point. . 

COMMUTATOR. W. B. Potter, Schenectady, N. Y., 608,299. Filed 
April 27, 1898. Comprises a commutator segment, having a sub- 
stantially straight side which forms the face side of the commutator 
when assembled, a lead slot, a groove into which the slot extends, 
and a securing lug. 


Electro-Therapeuti. s: — 


GALVANIC BATH. C. E. Schnee, Carlsbad, Austria-Hungary, 608,228. 
Filed Sept. 14, 1897. Means for directly introducing medicaments 
into the tissues of the human body by means of hand and foot baths 
or arm and knee baths. 


Lamps and Appurtenances:— 


ELECTRIC ARC LAMP. C. A. Pfluger, Chicago, Ill., 608,269. Filed 
Aug. 7, 1895. Comprises a fixed box with current controlling de- 
vices therein, tubes downwardly projecting therefrom and carryin 
each one conductor, and means associated with such fixed box an 
adapted to engage the carbon-rod tube of the lamp so as to hold it 
in sition. 

ELECTRIC HEADLIGHT LAMP. H. P. Wellman, Ashland, Ky. 
608,497. Filed Dec. 10, 1897. Employs a parabolic reflector secure 
to the upright bar of the lamp frame, a translucent casing project- 
ing through the reflector, supports therefor outside of the reflector, 
closures over the ends of the casing, and carbons secured to the inner 
ends of the rods. 

Miscellanceus i= 

IGNITER FOR GAS ENGINES. R. B. Hain, Grand Rapids, Mich., 
607,992. Filed April 8, 1896. Details of construction. 

RECIPROCATING ELECTRiC DRILL. Casler, Canastota, N. Y., 
608,175. Filed March 18, 1898. Employs energizing coils having 
magnetic core within the same, a casing for the coils composed of an 
exterior shell, heads and an interior lining-tube all of iron or steel, 
and united by water-tight joints. 

METHOD OF MANUFACTURING PRINTING BLOCKS IN COP- 
PER, NICKEL, ETC. L. Boudreaux, Paris, France, 608,248. Filed 
July a 1895. Consists in applying a solvent to the surface of a 
plastic block, sprinkling its surface while in a soft state with me- 
tallic powder, removing superfluous powder when dry, and pressing 
the metallized block upon the etching to be reproduced. 

SYSTEM FOR HEATING BY ELECTRICITY. J. F. McElroy, Al- 
bany, N. Y., 608,211. Filed Nov. 16, 1892. Consists of a plurality 
of heaters, each made up of a multiplicity of heater-sections, each of 
the heater sections arran to be connected up in separate circuits, 
with means for varying the connections. 

ELECTROLYTIC APPARATUS. J. G. A. Rhodin, Eccles, England, 
608,300. Filed Aug. 11, 1897. esigned for the electrolysis of salts 
and employs an outer vessel of iron and an inner vessel of earthen- 


ware. 
ELECTRO-MECHANICAL LOCK. H. G. Carleton, New York, 608.- 


319. Filed Sept. 9, 1897. Details of construction. 

ELECTRIC COMBINATION LOCK. H. G. Carleton, New York, 
608,320. Filed April 4, 1898. Details of construction. 

ELECTRIC LOCK. H. G. Carleton, New York, 608,321. Filed May 


24, 1898. Details of construction. 
TOMATIC SWITCH 
COMPRESSIONS. M. 
340. 


AU 


—_ 


FOR REGULATING ELECTRIC AIR 

Moseley & Funck, Rochester, N. Y., 608,- 

Filed Nov. 15, 1897. Combines an electric motor and compres- 
sion pump with an automatic switch for controlling the motor-circuit, 
consisting of two communicatin ey angers provided with pistons. 
suitable insulated contacts, one of which is movable, and operated by 
the movement of one piston produced by the admission of ait to its 
cylinder by the movement of the other piston. 

ELECTRIC HEATER. J. F. McElroy, Albany, N. Y., 608,343. Filed 
April 6, 1895. Comprises a central core piece carrying radial arms 
at either end, an encircling spring placed about the arms, insulating 
bars placed upon the encircling springs and extending longitudinally 
pare el with the core piece, a resistance wound upon the insulating 

ars and straining the encircling springs against the tension of the 
wire. 


Rallways and Appliances :— 


ELECTRICAL RAIL BOND AND METHOD OF SECURING 
SAME IN PLACE. W. R. Cock, Plainfield, N. J., 608,178. Filed 
Dec. 7, 1897. Employs bond terminals which may be formed with or 
secured to the bond proper, and are formed, with a slight conical 
contour, so that they can be driven into a perforation in the rail and 
a compere tight joint formed between the rail and terminal. 

ELECTRIC BOND FOR RAILWAY RAILS. S. H. Harrington. 
New York, 608,258. Filed Dec. 10, 1896. Comprises a bond ferrule 
adapted to enter and fit in a rail perforation combined with a bond- 

passing through and movable in the ferrule, the bond-body 
having its extreme end slotted and a wedge arranged to lie in the 
slot and spread the end of the bond-body. 

TROLLEY. F. E. Case, Schenectady, N. ¥., 608,261. Filed June 30, 
1897. Comprises a base, a combined lifting and buffer spring ex- 
tending in one direction only from the base, and a pole-socket pivoted 
to the base at a point below the centre line of the spring. 

SYSTEM OF TRAIN CONTROL. F. °':. Rice, Tr., Schenectady, 
N. Y., 608,301. Filed Dec. 31, 1897. Means by which motor cars 
equipped so as to run and be contro''cd independently may likewise 
be racy Controlled from a single pon when joined in a train. 

SYSTEM OF TRAIN CONTROL. . W. Rice, Jr., Schenectady, N. 
Y., 608,302. Filed March 26, 1898. Similar to above. 
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Regulation :— 

REGULATING DYNAMO ELECTRIC MACHINES. C. P. Stein- 
metz, Schenectady, N. Y., 608,309. Filed April 23, 1898. A method 
of extending the stable working range of dynamo electric machines, 
which consists in artificially increasing the reluctance of the mag- 
netic circuit at a predetermined flux. 

Switches, Cut-Outs Rhe»stets, Etc.:— 

INSULATING CASTER AND ELECTRIC SWITCH COMBINED. 
A. W. Slayton, Tecumseh, Mich., 608,234. Filed May 18, 1898. 
Comprises a wheel made of glass combined with a metallic contact- 
arm pivotally secured to its metallic frame and adapted to form an 
electric connection with the floor. 


Telegraphs: — 

TELEGRAPHIC TRANSMITTING AND RECEIVING APPA- 
RATUS. $B. Hoffman, Paris, France, 608,333. Filed May 5, 1897. 
Printing telegraph system. Details of construction. 

RAPID TLAEGRAPHIC TRANSMISSION ON CABLE LINES. C. 
L. Davies, London, England, 608,389. Filed June 25, 1896. Details 
of construction. 

Telephones: — 

TELEPHONE TRANSMITTER ARM AND ITS ATTACHMENT. 
W. J. Barr, Ashtabula, Ohio, 608,504. Filed Oct. 80, 1897. Com- 
prises a base for a transmitter-arm having a slotted apex or open 
mouth, and provided with trunnions for the arm which are arranged 
interiorly and oppositely in the mouth and have enlarged heads 
or circumferential flanges. 
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The Canton Steel Roofing Company. 


Ê is a mistake to suppose from the name “roofing company” 
that the goods manufactured by this extensive establishment 
are confined wholly to roofing materials. It is true that this 
class of goods comprises a very large part of the output, but 
the products are designed for every use in which architectural 
effects are sought and for which sheet metal goods are adapted. 
These uses are many and are coming to be recognized as very 
desirable, as they have the advantage of cheapness and durability, 
also being proof against fire and free from dust and vermin, 
while a very important factor and one that appeals strongly 
to builders is the immunity of metal construction from light- 
ning stroke, it being stated that there is no record of such 
buildings ever having been damaged from electric atmospheric 


ONE OF THE PRODUCTS OF THE CANTON STEEL ROOFING 
COMPANY. 


discharges. In an especial manner does this material lend itself 
to the requirements of car houses and power stations, the latter 
both for street railway and electric lighting purposes, and in 
these may be included not only the exterior but for the interior 
finish of the executive offices, and waiting rooms for employees 
and patrons. A list of the products of the above concern em- 
braces roofing, made from cither painted or galvanized plate, 
and includes plain sheetings, put on with different types of 
seams, crimped edge, beaded and corrugated as well as imita- 
tions of cluster slate, cluster shingles, and steel shingles of dif- 
ferent patterns, including the Cushman, Eastlake, and Gothic 
tile. Included in the roofing materials are cresting block as 
well as skylights and ventilators, dormer windows, hip caps, 
tower ornaments, chimney tops, and last but not least, weather 
vanes and finials. 

The above designs are classed as roofing, but the fronts, 
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which may be either of galvanized or copper plate, include 
imitations of weather board, pressed brick, and shingle siding, 
rock faced brick and rock faced stone of either uniform or 
rambling design, corner finish; pilasters, to which may be added 
rock faced window and door caps, as well as sills, also bay 
windows and all designs of cornice with fireproof blinds, either 
plain or corrugated. There may also be included in the external 
finish eave troughs, gutters and conductor pipes, either round, 
corrugated or square expanded, together with cut off joints and 
fastening accessories. The making of cornice is a large indus- 
try by itself, for metal cornices are adapted to all classes of 
buildings other than those built of metal, and the designing of 
these requires a high order of architectural talent, a claim which 
the output from this department has long sustained. Allied to 
the cornice are the zinc ornaments of which the works produce 
an almost endless variety. 

Material for interior finish includes the ceiling, side wall and 
wainscoting. Sheet metal is especially adapted for this purpose, 
as it lends itself readily to the molding process, is preferable to 
other material because more beautiful, requires no repairs, and 
will not crack, warp, fall or burn. In this line of goods the 
company takes especial pride, not only in furnishing original 
and pleasing designs, but also in the superiority of finish, in- 
suring that the plates will lap straight and regularly, and facili- 
tating the labor of laying and decorating. Continuous styles 
for interior finish are made in strong relief and panel styles in 
three different depths. 

The metallic buttons and ceiling nails are also provided for 
fastening plates to the sheeting or furring. The interior plates 
include beside the above, cornices, friezes, moldings, borders, 
dadoes, and ornamental centre pieces. 

The output of the factory also includes among the specialties 
a large number of sheet metal boxes of peculiar designs and 
different sizes, for use by the customers in safe deposit vaults. 
These are painted and ornamented and provided with covers 
and locks. Among the specialties may also be included stove 
pipes which are made in five sizes. These are unriveted and are 
constructed with special hook seams which can be hooked or 
unhooked at pleasure, thus entirely doing away with the “pro- 
fane annoyances” that have heretofore been a necessary accom- 
paniment in “setting up stoves.” These are packed in nests 
for shipping, insuring a low freight rate. . Another unique 
product is a self-basting roasting pan made in different sizes 
of stamped metal. 


The works of the company occupy a group of substantial 
two-story buildings, having a ground plan of 210 x 160 feet, 
and fronting on Tuscarawas street. The tool equipment is 
especially fine, and is operated by a 40 h. p. engine. There is 
also a generator for electric lighting purposes. Among the 
special tools may be noted heavy multiple toggle presses for 
corrugating and beading sheet metal; the press process being 
preferred to the rolled for the reason that the sheets are not 
as likely to buckle and are left in better shape for lapping and 
seaming. 

There are several large drop hammers for stamping panels 
and for making zinc ornaments, and in these the lower dies are 
usually made of cast iron, while the upper dies are cast from 
zinc and combined with the heavy cast iron hammer heads, 
deliver a very powerful blow. Designs are originated in the 
draughting room, and they are then wrought out in relief in 
clay or putty, when from these, plaster of paris patterns are 
made, numbered and stored for future use. From the plaster 
of paris patterns the working dies are cast, and these when 
broken or worn, are re-melted. Band saws and shears operate 
as auxiliaries to the drop hammers, and on these the sheets are 
re-trimmed, and in the case of the saw, a number of sheets are 
faced at one time. The sheets designed for plain roofing after 
being painted are united in 50-feet lengths by a peculiar inter- 
locking cross seam, and for this work special machinery is pro- 
vided. On one machine the ends of the plates are folded, then 
slid together, and as the seam passes under a press in the pro- 
cess of rolling up the metal, the seam receives a heavy blow 
from a die which closes it very tight. A number of paint grind- 
ing machines are provided, in which the metallic oxides are 
ground in linseed oil. There is also a machine for mechani- 
cally applying the paint to the sheet. This is done very rapidly 
and evenly. The machines for rolling and beading the eave 
troughs, and for corrugating the conductor pipes are original 
and interesting, doing the work very rapidly. The cornice and 
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skylight departments are also equipped with numerous labor- 
saving devices. On the design for skylights the company prides 
itself. These are so constructed that the condensation from the 
glass is carried by gutters in the sash bars direct into the curb 
and discharged through weep holes on to the roof. 

Because of ample facilities and attention to new and approved 
styles with special attention to quality, design and workman- 
ship, the company have secured a large patronage for their 
various lines of goods, and their customers are from all parts 
of the globe. 

The affairs of the company are conducted by the president, 
W. W. Clark: J. A. Shanafelt, secretary and treasurer, and T. 
C. Belding, superintendent. | 


Standard Electric Clocks. 


HE New York Standard Watch Co., 11 John street, New 
York, have, after years of careful experimenting, suc- 
ceeded in perfecting an electric clock movement that is said 
to overcome all the difficulties existing in the past. The ordi- 
nary sealed dry cells, as used for door bells, etc., furnish motive 
power to the clocks. They are concealed within the clock 
case, and when exhausted after a number of years may be re- 
newed at the small expense of about 25 cents. The movements 
run equally well with weak as with strong batteries, automati- 
cally compensating for fluctuations in strength of current. They 
are regulated in the usual way, by raising or lowering pendu- 
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STANDARD ELECTRIC CLOCK. 


lums to increase or decrease rate. One of these clocks, illus- 
trated herewith, gives but a faint idea of the beauty of design 
and finish of the case. The movement of the clocks is ex- 
tremely simple, consisting of an electro-magnet, and its arma- 
ture so arranged as to give occasional impulses to the pendu- 
lum whenever an automatic switch closes the battery circuit. 
These impulses do not occur at even intervals, but their fre- 
quency varies with variation in the strength of the current. 
Therein is claimed to lie the secret of the company’s success- 
ful adoption of electricity for time keeping. The clocks are thor- 
oughly adapted for use in stores, offices, tactories, schools, pub- 
lic buildings and railroads. 
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Penn Electric & Manufacturing Company. 


A> an example vindicating the law of demand and supply, this 

company has come into existence. It is noticeable that 
when there is a demand on the part of any considerable number 
of people for a labor saving or money saving device, or for 
higher efficiency in machines already on the market, some- 
where, and usually from some unknown quarter, just the thing 
that is required comes forth, so in noting the products of this 
firm, we find some things that are new, and others that are sim- 
plified, or perfected forms of older types, but which seem to be 
just what the conditions require. These products embrace both 
electrical and mechanical specialties. The former include 
switches having capacities varying from 15 amperes up to 5,000 
amperes; also switchboards made from either marble or slate, 
with all necessary connections. One of these consists of a new 
and patented design, known as a combined switch and distrib- 
uting board, by means of which all the lights on any floor can 
be cut out, or all in the building by a single throw of the lever, 
in case at any time it is found necessary to protect the wiring 
from a threatened heavy current, either from lightning or cross- 
ing of wires. The wiring of these boards is very simple, and 
provision is made so that the connections are invisible. This is 
accomplished by providing a hollow binding post, or one that 
has been tapped into from the under side, so that the wires are 
inserted and when the cap is adjustea it comes in contact with 
the core and the wire, making a very neat job. All the binding 
posts and all connecting parts are cut from solid bars, no cast 
metal being employed. Other electrical appliances include tele- 
phone parts, with the exception of coils and bells, also an ad- 
justable or expanding wire guard for protecting incandescent 
light globes. This guard, in place, clasps the globe all around, 
but is so designed that it parts at the base, so it can be unfolded 
to a flat circle, and when so unfolded the globe can be readily 
removed and renewed, when the guard is again closed in place. 
These guards are also made double, so that the outer one may 
be expanded and serve to carry a lamp shade, while the other 
protects the globe. 


Among new mechanical devices, and one for which the com- 
pany finds a great demand, is an adjustable door lock, by means 
of which a door may be fastened open at any angle, and still 
locked in position from the inside. This lock consists of a 
curved, perforated flat bar, so fitted to the jamb of the door that 
it plays freely in a locking device at the top of the door, the 
door being held in any position by a pin that is actuated by a 
chain hanging against the door on the inside. The most in- 
teresting mechanical device, however, which is made by this 
company, and which is in practical use in the shops, is an ad- 
justable belt shifter, or rather a speed regulating device that 
avoids the shifting of belts. This device consists of a pair of 
expanding pulleys, one on the main shaft, the other on the jack 
shaft, or the one from which the machines are driven. This 
pulley when contracted has the form of an hour glass, but when 
closed looks like an ordinary pulley with a V-shaped groove. 
It is actuated by a shifting mechanism, which is operated by a 
vertical rod within easy reach of the operator. By turning this 
rod the pulleys may be simultaneously adjusted; one opened. 
and the other closed, thus giving any desired change of speed, 
without affecting the tension on the belt, a V-shaped belt being 
employed. These pulleys consist virtually of a pair of cone- 
shaped pulleys, with alternate triangular-shaped sections cut in 
the face of each so that they may dovetail together. One of 
each pair being fastened to the shaft, the other is made to ap- 
proach or recede while running, and the speed graudated ac- 
cordingly. There is also provided a means for tightening the 
belt by shifting the bearings of the secondary shaft. This device 
is said to be durable, and is not very expensive. 


The company also make a specialty of chandelier fixtures for 
both electric and gas service, and they make many kinds of spe- 
cial machinery and tools, including patterns, models and per- 
fected machines for inventors and engineers. 

The shops are located on North avenue, Wilkinsburg, Pa., and 
the tool equipment of the factory is especially fine, consisting of 
the latest designs in turret headed lathes, milling machines, with a 
complement of ordinary metal working lathes, planers and drill 
presses, including one gang press. There are also tools for 
cutting and drilling marble and slate, with the necessary wood- 
working tools for pattern making, all of which are driven by 
steam power, generated on the premises. The business, how- 
ever, has outgrown the capacity of the works, and the company 
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contemplate moving to a more commodious building in the near 
future, or will erect for their own use extensive works that they 
may keep up with the demand. 

The official staff of the company consists of the president, 
Mr. Fred. Hockensmith; secretary and treasurer, W. F. O'Neill, 
and D. M. Wagner, while the active management is in the hands 
of Mr. J. A. Wright, the originator of the company, and pa- 
tentee of many of the specialties. 


` 


A New Combined Fuse Block and Lightning 


Arrester. 


T- Telephone Department of the Electric Appliance Com- 
, pany, Chicago, has just put upon the market a combined 
fuse block and lightning arrester. It is an article of merit and 
will demand the attention of telephone exchange managers. It 
is four and one-quarter inches long by one and one-half inches 
wide. The illustration herewith gives a very fair idea of its ap- 
pearance. Absolute protection is secured, it is claimed, frorn 
burn-outs from crosses caused by trolley and electric light lines 
breaking and falling across the telephone wires. It is also a 
positive lightning arrester and is practically indestructible. It 
requires no attention. The effect of a lightning discharge across 
the carbon blocks is that of producing a small amount of car- 
bon dust. This can easily be removed by pulling out the carbon 


blocks and blowing out the dust, then replacing them, and the 
arrester is in working order again. 

The fuse end of the arrester is connected to the wires running 
to the instrument to be protected, and the carbon arrester end is 
connected directly to the line wires. 

The lightning arrester, part of this block, is constructed with 
two carbon blocks with perforated mica separating them. One 
block rests on the ground plate and the other is connected di- 
rectly on the line, the idea being to produce an arrester on the 
air-gap principle. The perforations in the mica separator pro- 
duce this result when the carbon blocks are placed in their 
proper position on the arrester. The fuse portion of the ar- 
rester can be furnished with either the Postal or Western Union 
type terminals, an ordinary two-inch copper or foil terminal fuse 
being used. The base is made of porcelain. 


Montauk “Multiphase Cable” in Australia. 


The popularity and success of American electrical goods 
abroad is shown again by the following item from the “Adver- 
tiser” of Williamstown, the port of Melbourne, Australia, of July 
2d: 

Yesterday afternoon a number of leading gentlemen attend- 
ed Mr. E. H. Kirkby’s manufactory, Nelson Place, to witness 
some startling effects in electric mechanism, either introduced 
into the colony from America by Mr. Kirkby, or the results 
of his own researches. The public of Williamstown may not be 
aware that Mr. Kirkby, in his own special line, is not only the 
leading mechanic in Melbourne, but he perhaps has no equal in 
Australia He does the electric alarm work for the Metropoli- 
tan Fire Brigade; has fitted up Government House, several of 
the large houses in Flinders Lane, the Princess Theatre, and 
his services have been sought to do similar important work in 
Sydney. . 

Mr. Kirkby yesterday astonished his visitors by the readiness 
of the various devices in his establishment to give fire alarms 
and ring bells and telephones upon the slightest provocation. 
There would be a fortune for an illusionist show in some of this 
mechanism he uses. One of these is so sensitive to heat that by 
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merely breathing upon it it will ring an alarm bell; but Mr. 
Kirkby explained that the temperature at which it worked could 
be regulated like the working of an alarm clock. 

Mr. Kirkby has introduced the Montauk multiphase fire cable 
into the colony, and it was submitted to a highly satisfactory 
practical test for the first time in Australia yesterday. It is a 
most ingenious invention and Mr. Kirkby is so satisfied with it 
that he has taken the responsibility of recommending it to Mr. 
Stein, superintendent of the Metropolitan Fire Brigade, and will 
introduce it to the big mercantile houses in the city. The 
cable can be attached to an ordinary electric bell, to a telephone 
and to the fire alarm. The great and peculiar property pos- 
sessed by this cable is that when it is ignited it will instantly 
ring a fire alarm on any premises where Mr. Kirkby’s automatic 
fire alarm is connected with it. Mr. Kirkby is convinced that 
if this cable had been used in Melbourne recently the great fire 
at which damage to the amount of nearly one million sterling 
was done would have been avoided. Mr. Kirkby intends to give 
another demonstration in the city at an early date. 


Simonds Manufacturing Company, Pittsburg. 


T HE principal products of this firm are pinions and gears for 

electric motor cars, and these, next to the motors, are the 
most important factors in electric car propulsion, for although 
the former are necessary to transmute the electric energy into 
power, they must needs deliver it to the axles and wheels 
through the medium of pinions and gears. As this service is 
particularly trying, the material, design and workmanship must 
needs be of a high order, and so exacting are the requirements 
of this service that only a few manufacturers, comparatively, 
find it possible to compete for this trade. This firm, however, 
because of long experience had in the business by one of the 
principals, and because of ample facilities, are turning out a 
first-class product, and are continually filling large orders, both 
for home consumption and from abroad. Two kinds of gears 
are manufactured, one from malleable iron, the other from steel 
casting, but in both cases a special mixture of material is 
specified, and the same grade has been maintained since its 
adoption in 1893. The castings are made in two parts, which 
are virtually split pulleys, with a smooth rim, and a single arm 
or spoke, which when fitted serves to bolt the two portions 
into a solid wheel about an axle. The machine work on the 
blanks consists first in planing the face of each spoke of a pair, 
including the hub, to provide for an exact fit, and this work is 
done on milling machines, in which the two halves are placed 
side by side, face up, and are dressed at the same time from 
milling tools on the same shaft, one cutting what is termed the 
male, the other the female face. The arms are then drilled, and 
the halves are bolted firmly and accurately together, when the 
hub is bored out, and next the gear teeth are cut. Two at a 
time are cut on milling machines, a very great degree of ac- 
curacy being required to prevent noise when running, and any 
undue strain from a lack or excess of metal in any one of the 
teeth. The malleable gears are more generally in favor with 
street railway managers than those of steel, and the company 
point with pride to a record of life of two years and a half made 
by one of their malleable gears on one of the street rail- 
way lines of Pittsburg. The pinions are cast in solid blanks and 
are then bored out and the gear teeth milled as described above. 

The shop equipment is not devoted entirely to the manufac- 
ture of gears and pinions, but the company take orders for 
special work, and for gears and pulleys of every description. 
They also build the Murphy wheel grinding machines, which 
are having a large sale, and they also are building the large jacks 
and gears and other parts for the two dismantling devices to 
be employed in the new repair shops of the Consolidated Rail- 
way of Pittsburg, which were described recently in The Elec- 
trical Engineer in connection with that system. Another very 
interesting machine which has been designed and is being man- 
ufactured by the firm, is a glass bottle moulding machine, in 
which glass jars or bottles can be made at the rate of five 
a minute. 

The works of the company are located at the corner of Lib- 
erty Ave. & Twenty-fifth Str., Pittsburg, Pa., and occupy a large 
two-story building with a fine heavy tool equipment, in which 
thirty to fifty men are employed. An elevator connects the 
two floors, and there are two traveling cranes for handling the 
large work. One of these has a span of 26 feet, and a run of 
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100 feet. The tools that are devoted exclusively to the manu- 
facture of gears and pinions have a capacity for turning out 
twenty-five gears a day. 

The management of the company’s affairs is in the hands of 
Mr. Biddle Arthurs, president, and John Jackson, superin- 
tendent. 


Leonhardt Wagon Manufacture Co., of Baltimore. 
A railway emergency tower wagon for making trolley 

repairs is one of the special products of this firm, and 
quite a number of these wagons are in use by the local street 
railway companies, this type of wagon being the principal equip- 
ment of all the trouble stations of the principal railway systems 
of Baltimore. The particular feature of this wagon is a revolv- 
ing base for the tower and the overhanging platform, as is 
shown by the accompanying illustration, by means of which 
repairs can be made without blocking the line. When in posi- 
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tion for moving, the tower is lowered upon the body, but does 
not extend above the driver’s head nor does it overhang be- 
yond the body in the rear. To be placed in position, the plat- 
form is first raised up by hand, then by means of sprocket 
chains, actuated by a crank shaft and gears, the tower is raised 
to a perpendicular position, and then by means of a second shaft 
it is extended after the manner of an extension ladder. Itis 
easily raised and lowered by one man, and is not top heavy. 
Perfect insulation is provided, and the body is equipped with 


TOWER RAISED OVER PASSING CAR. 


large and roomy compartments for tools, including a cupboard 
under the driver’s seat with doors on each side and a shallow 
box for tools, which constitutes the seat proper. The body is 
mounted on platform gear, and can be turned in its own length. 
A light tower wagon is also manufactured for use on roads 
having only light traffic. This has only tower ladders, without 
the revolving platform, and without operating mechanism. The 
ladders are raised by hand, and when up, the rear ladder is 
braced upon an elevated rod above the body upon which it rests 
by a forked foot, a pin being inserted below the rod to keep it 
always in safe position. 

These wagons are well built, receiving the same care in con- 
struction as is given to the manufacture of the fire department 
wagons, including hose and “chief” wagons, of which the firm 
manufacture a large number, and well as wagons for all business 
purposes. 


August 18, 1808. ] 


The shops occupy two brick buildings, one 25, the other 45 
feet, by 225 feet deep, with a lumber yard of the same depth, 25 
feet in width, between them. The manufacturers claim to have 
the best oak and hickory that is to be found in Maryland, as 
they are located in the neighborhood of the finest hard wood 
section of the country, and they are thus able to turn out first- 
class work at moderate prices. 


Tests of Beacon Lamps. 


A few weeks ago we had occasion to call attention to the 
high grade lamps turned out by the Beacon Lamp Company, of 
New Brunswick, N. J., noting how remarkably they retain their 
initial candle power and high efficiency after a run of 300 hours. 
The standard efficiency of the lamps is 3.5 watts per candle, and 
it is an actual fact that after 300 hours’ burning the lamps give 


more light and use less current than when started, and show no’ 


blackening. These statements have been substantiated by tests 
made at the company’s factory, and they now invite any trust- 
worthy person to make photometric and other useful tests on 
their lamps and they will find that the company’s claims are 
true. The following is one of a number of tests tried. Several 
Beacon and other lamps were burned side by side. After 200 
hours’ run half of the Beacon lamps were replaced by an 
entirely new set of the same make, and it could not be distin- 
guished which lamps were the old and which the new ones. 
They have sent several batches of lamps to educational institu- 
tions for tests, and tke results of these tests will soon be pub- 
lished by the company. 


Activity of the Walker Co. 


A contract awarded to the Walker Company, of Cleveland, 
for alternating current electric generators, was told of a few 
weeks ago. This order consisted of twenty 500 horse-power 
generators with other apparatus for the Union Carbide Com- 
pany, of Chicago, and was in itself the largest single order for 
machinery of the alternating type ever placed. Mr. S. H. Short, 
vice-president of the Walker Company, has, during a recent trip 
to Chicago, secured a duplicate of this contract from the same 
company. The order as it stands comprises over 20,000 horse- 
power in generators and forms the largest contract for electric 
machinery of any kind ever awarded. The shops of the Walker 
Company are running night and day on existing orders and the 
recent large additions to the plant will be taxed to their utmost 
to put out the immense amount of work already in hand. 


An Order from Australia. 


The Government of Victoria, Australia, has placed an order 
with the General Electric Company for six Thomson recording 
wattmeters of 100 volts and varying capacities. These will be 
deposited in the Electrical Bureau of the Home Office of Vic- 
toria and will be used as the official standards by which all elec- 
tricity meters used in the colony will be tested. In future no 
meters measuring electrical energy will be al!owed to go into ser- 
vice in Victoria unless they agree with those just ordered and 
receive the final sanction of the Victoria Government. 


Samson Batteries in the West. 


The Central Electric Company, of Chicago, who are acting 
as Western distributors for the various types of Samson bat- 
teries, report a large and continuously increasing use of this 
product. The Samson battery has attained an enviable reputa- 
tion as a product for use under conditions requiring the most ex- 
acting service. There has been quite recently introduced the 
new Samson “semi-dry battery,” which has become very pop- 
ular by reason of its desirable features. This battery has extra 
heavy zincs and large carbons contained in a porcelain jar and 
sealed. Its ampere output is very large, and as it is portable it is 
adapted for use under conditions where the former type of open 
batteries could not be used. The Central Electric Company are 
carrying large stocks of all Samson types and are prepared to 
make immediate shipment on all orders. 


PINE BLUFF COTTON OIL CO., Pine Bluff, Ark., has 
recently ordered an engine for electrical purposes from the Ball 
Engine Co., Erie, Pa. 
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First Order From Our New Dependencies in the 
West Indies. 


The Westinghouse Machine Company have already begun to 
reap some benefit from the recent brilliant successes of Amer- 
ican arms in Cuba. They are to-day advised that their New 
York office has received the initial order for a complete steam 
plant, involving a 100-horse-power Westinghouse engine and 
Westinghouse generator, together with boiler, pump, piping, 
etc., this plant to be installed in Santiago de Cuba. 


Warren-Medbery Company. 

The new works of the Warren-Medbery Company, manufac- 
turers of inductor alternators, Sandy Hill, N. Y., are now run- 
ning to their utmost capacity, day and night, in order to fill 
the orders for their apparatus. Their business has increased 
over 100 per cent. within the last sixty days, the demand for in- 
ductor machines reaching far beyond their expectations. They 
have recently made a large addition to their works, and the new 
machinery is now being installed, when they hope soon to be 
able to meet all demands upon them, for alternators. They are 
also manufacturing a fine line of standard white marble switch- 
boards, and a full line of the celebrated “Medbery” and “Stan- 
dard” switches, so well and favorably known. The ‘Med- 
bery” insulation and over-head equipment, for electric rail- 
ways is now being manufactured by this company, who are pre- 
pared to furnish this high grade material promptly. 


Fuel Economizer Sales. 

The Fuel Economizer Co., of Matteawan, N. Y., find business 
excellent and improving. They report recent sales as follows: 
Muwaukee Electric Railroad, Milwaukee, Wis., 2,000 h. p.; Wor- 
cester Bleach and Dye Works, Worcester, Mass., 350 h. p.; 
Merchants’ Cotton Co., St. Henri, P. Q., 600 h. p.; Excelsior 
Mills, 300 h. p.; Lehigh Valley Coal Co., Wilkesbarre, Pa., 2,000 
h. p. (2 orders); Western Cold Storage Co., Chicago, Ill., = 
h. p.; Cheney Brothers, South Manchester, ‘Conn., 2,000 h. 
Blackstone Mills, Blackstone, i.ass., 500 h. p.; La Belle Mil 
Water and Power Co., Goldfield, Colo., 1,000 h. p.; Dominion 
Cotton Mills Co., Magog, P. Q., 1,000 h. p. (12th order); Frick 
Co., Waynesboro, Pa., 150 h. p.; D. M. Bare & Co., Roaring 
Springs, Pa., 600 h. p.; Rome Brass and Copper Co., Rome, 
N. Y., 350 h. p. 


Frontier Iron Works, Detroit. 


Among recent shipments of Frontier tandem gasoline engines 
by the Frontier Iron Works, Detroit, are: One 6o h. p. to 
Norway, Mich., for a village electric lighting plant of 600 lights; 
one 40 h. p. to Bay City, Mich.; one 40 h. p. to Ogdensburg, N. 
Y.; one 40 h. p. to Wichita Falls, and several 25 and 20 h. p. 
engines of the same type. The company claim for this engine 
a regulation equal to that of the steam engine, adapting it to 
electric lighting and similar duty at a decided economy of fuel 
and attendance. 
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THE PECKHAM TRUCK CO CO. -call attention to their exten- 
sive line of trucks adapted to all conditions of service and all 
styles of car, both passenger and freight, and trucks also for 
switching engines. 

TELEPHONE WOODWORK is the subject of the an- 
nouncement of the Cabinet Mfg. Co. 

THE WROUGHT IRON BRIDGE CO. advertises iron and 
steel bridges, buildings, roofs, turn tables, etc. — 

F. A. LA ROCHE & CO. specify the Ideal Circuit Breaker 
as the king of all instruments of this nature, at the same time 
announce a new circuit breaker, the Victor, which will shortly 
be placed on the market. 

WILLIAM E. QUIMBY advertises screw steam pumps. 

BEACON LAMP CO. guarantee their lamp to maintain 
initial candle power for over 300 hours. 

“CHEAPER THAN COPPER?” bids fair to be the trade- 
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mark of John A. Roebling’s Sons Co. in connection with “Bi- 
metallic Wire.” 
WHEELER REFLECTOR CO. offer their reflectors as the 
connecting link between sunset and sunrise. 
WESTINGHOUSE ELECTRIC & MFG. CO. show illus- 
trations of four different types of their engines. 


F. & L. PUSH FLUSH SWITCH is one of the most suc- 
cessful of the Electric Appliance Company’s smaller special- 


ties. It is the smallest push switch on the market, the size of 
the face plate being only 134x314 inches. It also requires a 
very small opening in the wall, operates with a very 
slight pressure on the keys and has many other valuable 
features, not the least of which is the fact that it is sold at a 
price considerably below the market for a push flush switch. 

THE CITY OF ELKHORN, WIS., has recently ordered a 
135 h. p. compound condensing engine for its electric plant. 
The engine will be furnished by the Ball Engine Co., Erie, Pa. 

MR. J. G. HICKCOX, secretary of the Cutler-Hammer Man- 
ufacturing Co., 70-82 West Jackson street, Chicago, says: “Our 
business has increased so rapidly in the past few months that 
we have been obliged to secure additional space which we are 
equipping with the latest machinery. With these improved fa- 
cilities we expect to be able to take care of all orders in a 
prompt and efficient manner.” 

CARD ELECTRIC CO. Mr. S. N. Ford, receiver of the 
Card Electric Co., of Mansfield, Ill., reports with regard to their 
recent situation as follows: “The immediate cause of our em- 
barrassment was too much work. We accumulated a large num- 
ber of orders and found ourselves unable to put them through 
our factory fast enough to meet our obligations for material, 
and had to take action to protect ourselves and creditors. We 
expect to continue work without interruption.” 

CENTRAL ELECTRIC CO., of Chicago, is issuing a very 
attractive circular on various types of electrically heated cook- 
ing utensils and appliances, and will be pleased to send the 
same to anyone on application. 

CEDAR RAPIDS, IA. As the result of an investigation by 
the City Council of prices in different parts of the country, a 
contract has been recommended with the Cedar Rapids Electric 
Light and Power Company for ten years at $75 per year per 
2,000 c. p. arc light, 210 lamps being required. It was shown 
conclusively that this price was hard to beat. 


NEW ENOLAMND NOTE 
PEANN ELE EDENS N 

PAGE ELECTRIC CO., of Worcester, Mass., has recently 
increased its capital stock to $5,000. It has bought out the 
business of the Worcester Central Electric Co., and has estab- 
lished itself at 24 Pearl street. The Page Co. was originally 
founded in 1885 and incorporated in 1897. It is doing a large 
amount of construction work, and is selling apparatus all over 
New England. Mr. J. P. Coghlin, who is well known in the 
trade, is now treasurer and manager of the concern, and is 
pushing things. 

NEW ENGLAND SANITARY PRODUCT CO. are erect- 
ing at Old Harbor Point, Mass., near Boston, an absolutely 
fireproof building 120 feet wide and about 130 feet long. The 
building is two stories high, and is of skeleton steel framework 
style, consisting of steel columns built in the walls, carrying 
heavy steel floor beams and girders, and clear span roof trusses 
which support the roof. The structural steel work in this plant 
was designed and is being furnished and erected by the Berlin 
Iron Bridge Company, of East Berlin, Conn. 

MECHANIC FALLS, ME., has a prodigy in Henry E. 
Rowe, who at the mature age of seven is a good telegraph op- 
erator. 

WORCESTER, MASS. The Page Electric Co. has ab- 
sorbed the business of the Worcester Central Electric Co., and 
has moved to new and larger quarters at 24 Pearl street. 
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DOVER, N. Y. The new manager of the Dover Electric 
Light Company is Mr. Eugene T. Wightman, from Middletown. 
N. Y., where he was the chief engineer of the Middletown-Go- 
shen Traction Company. Prior to that he was with the Elec- 
tric Street Railway Company in Danbury, Conn., and for ten 
years he was the superintendent of the electrical department of 
the Danbury-Bethel Gas and Electric Light Company. 

MR. ROSSITER, president of the Brooklyn Heights Railroad. 
has proposed a trolley loop one mile around on the New York 
side of the bridge, to avoid the present congestion. It is the 
What is wanted is a few more bridges. 
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The Snoqualmie-Seattle-Tacoma Transmission 
With Aluminum Live Wire. 


GECOND to none in importance among the water power 

transmission projects that are being carried out this year 
is the undertaking which will bring the water power of the 
Snoqualmie Falls to the cities of Seattle and Tacoma, Wash. 
It is expected that within a few months this company will be 
able to furnish 4,000 kilowatts at Seattle, and 2,000 kilowatts 
at Tacoma, the latter city being the most distant from the falls. 
The company is backed by Chicago capital and brains, William 
T. Baker, formerly president of the Chicago Board of Trade, 
being the financial backer, and Thomas T. Johnston, a promi- 
nent Chicago engineer, consulting engineer of the drainage 
canal, and president of the Western Society of Engineers, engi- 
neer of the new project, under whose direction the work has 
been planned and is being carried out. Chas. H. Baker, of 


Seattle, is president and manager of the company, while J. J. 
Reynolds, formerly chief engineer of the Chicago Terminal 
Railway, is superintendent of construction. 

The falls of the Snoqualmie River are about twenty-four 
miles (air line) east of Seattle, and thirty-four miles (air line) 
northeast of Tacoma. The Snoqualmie is fed by the western 
slopes of the Cascade range and drains about 400 square miles. 
The falls have a drop of 268 feet. Readers of The Electrical 
Engineer will remember the picture published of the falls in 
these pages, four or five years ago. 

Construction work began early the past spring. Three hun- 
dred feet up the river from the falls a dam will be built along a 
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ledge of rock at that point. The dam will be 450 feet long, 
fifteen feet wide at the base, eight feet wide at the top, and of 
solid concrete. In the centre of the dam will be a bear trap 
dam for the escape of flood water. The water intake will be a 
20-foot channel extending 60 feet up and down stream. From 
the intake the water will be piped through two 7-foot steel pipes 
down a vertical shaft cut down 250 feet in the solid rock. The 
shaft is being cut 25 by 8 feet. The water wheels and generators 
will be in a cave at the foot of the shaft, 200 feet long, 50 feet wide 
and 25 feet high. A tunnel is being driven in horizontally from 
below the falls to serve as a tail race. This tail race will extend 
from the wheels, 660 feet to an outlet in the face of the cliff 
below the falls. In order to clear the river for the building of 
the dam, the current will be turned through the shaft and tail 
race as soon as they are finished and allowed to run there until 
the dam is finished. In other words, Snoqualmie Falls will go 
dry for a time. The rock taken from the shaft is being crushed 
for use in the concrete dam, The dam being completed, the 
current will again be turned into the river, and Snoqualmie 
Falls will again exist. Then the two steel pipes and an elevator 
will be put in the shaft, and the water wheels and dynamos 
placed in the cave at the bottom. There will be four 1,500 kilo- 
watt, 1,000 volt Westinghouse three-phase generators with a 
frequency of 7,200 alternations per minute. They will be direct 
connected to water wheels running 300 revolutions per minute. 
These generators are to be of the revolving armature type. 
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MAP OF SNOQUALMIE FALLS TRANSMISSION. 


The current will be conducted at 1,000 volts to the top of the 
shaft where the switchboard and static step-up transformer 
house will be located. | 

The full load voltage for the transmission line will be 29,000 
at the Falls, and 25,000 at points of delivery. This will probably 
be the first large transmission plant to start with such a high 
regular working voltage. By altering the method of connect- 
ing the step-up and step-down transformers, the voltage can 
be reduced to 21,000 with a correspondingly greater loss in thie 
line, but without interfering with the power consumers’ voltage 
at Seattle and Tacoma. 

For the first twenty miles the transmission lines to Seattle 
and Tacoma will run over the same right of way. At Renton, 
they separate, and one goes northwest about twelve miles to 
Seattle, while the other goes southwest about twenty-seven 
miles to Tacoma. At Renton there will be facilities provided 
for switching the Seattle circuit onto the Tacoma circuit and 
vice versa. 

The company has decided on the use of aluminum wire for 
the transmission line, Engineer Johnston being authority for 
the statement that “We have succeeded in making contracts for 
a supply of aluminum wire at prices that make it cheaper than 
copper for our purpose. The metal we are to use will be of re- 
markably pure quality, being guaranteed to contain 99.30 per 
cent. of aluminum, and not more than 0.25 per cent. of iron 
and 0.30 per cent. of silicon. This will be alloyed with 1.50 - 
per cent. of pure lake copper. We shall use about 150,000 
pounds of it.” 

This is the first large transmission to use aluminum, and 
marks an important step in electrical engineering, for while 
aluminum has been talked of for some time for this purpose, 
price or some other factor seems to have stood in the way of 
its practical use to any extent over long distances. 
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The pole line is for the most part on the country roads, but 
in some cases a private right of way has been secured for a 
small sum. Large trees liable to fall on the line have all been 
cleared away. The poles were all purchased in the surrounding 
country. Wooden pins and cross arms will be used. Two cir- 
cuits of three No. 2 aluminum wires each will run to Seattle, 
and two circuits of three No. 3 aluminum wires each will run 
to Tacoma. Thus each pole line will carry six wires. There 
will be two cross arms on a pole and the pins will be arranged 
so as to bring the three wires of each circuit at the corner of 
an equilateral triangle. Triple petticoated porcelain insulators 
known as the Redlands type because used on the Redlands, 
Cal., transmission, will support the aluminum conductors. Poles 
will be set about 120 feet apart. 

Like other companies developing large water powers for 
electric transmission purposes, this company will aim to do a 
wholesale rather than a retail power selling business, and will 
sell mainly to existing companies in the light, power and rail- 
way business. Already a large output has been contracted for. 
Coal in Seattle and Tacoma is cheap, being about the same as 
in Pittsburg, but it is of such poor quality as to be of only 
about half the calorific value of Pittsburg coal. 

The flow of the Snoqualmie River is such that 30,000 horse 
power will be available at extreme low water, but a system of 
catching flood water might increase this many times, should it 
ever be demanded by the needs of the two cities. About 12,000 
horse power is to be made immediately available at the falls, 
according to the present work being carried out. 


The Enlargement of the Niagara Power House. 
BY O. E. DUNLAP. 


FVE of the great 5,000 h. p. dynamos now stand in a row on 

the floor of the power house of the Niagara Falls Power 
Company, and the sixth one is being built in front of the new 
switchboard. The original switchboard is designed to handle 
the current from only five of the machines. The new switch- 
board structure stands at the far end of the dynamo room, 
and is similar in design to the first structure. Each board will 
control five of the dynamos to be placed. The illustration well 
portrays the present appearance of this famous station. 

Over in the transformer room there are eight of the trans- 
formers in position, all of the same pattern. 

A short time ago the Buffalo Railway Company installed 
another pair of rotary converters to handle Niagara current. 


EXTENSION OF THE NIAGARA POWER HOUSE. 


Their design is similar to the machines first placed. The Buffalo 
Railway Company are now taking 2,000 horse power of the 
Niagara current. 

That there is a growing demand for Niagara power in Buffalo 
is evident from the fact that the Cataract Power and Conduit 
Company are building a new transformer station at Nu. 2290 
Niagara street in that city. The building will be of brick, and 
cost $2,500. It is understood that a large malt house that is 
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being built at Niagara and Albany streets, Buffalo, will receive 
the first power from this station. This malt house will have a 


frontage of 340 feet on Albany street and 220 on Niagara street. 
It will have a capacity of 300,000 bushels. 


There will be thirty 


STEP-UP TRANSFORMER BANKS, NIAGARA POWER HOUSE. 


pneumatic tubes, each with a capacity of 600 bushels. A kiln 
60 feet square and 180 feet high will also be built in connection 
with the malt house. 


Individual Motors for Coil Winding in a Tele- 
phone Factory. 


T HE American Electric Telephone Company, in its factory 

at Chicago, one of the largest independent telephone con- 
cerns in the United States, has adopted a subdivision of electric 
power units for winding coils that carries electric shop trans- 
mission and subdivision to an extreme rarely found. The in- 
terest in this transmission lies, not in the simple fact that elec- 
tricity and the electric motor are the means employed for de- 
livering power to the different machines, but in the smallness 
of the motors and the fineness of the subdivision. 

In the department of the factory where the various coils are 
wound, are a large number of small motors—one for each oper- 
ator employed in winding. Thus, instead of having a winding 
lathe for each operator and connecting the lathe with a line 
shaft, each operator has a small motor and the core to be 
wound is put directly on the shaft of the motor. The company 
made its own motors for this purpose. They are of an entirely 
enclosed type to avoid all danger of accident or injury to the 
motor as the operators are working over the motors. The 
motor is, of course, put on the bench in front of each operator. 
Just at the edge of the bench, at the operator’s right, is 
a rack for holding the supply wire spool. The core to be 
wound is put on the right hand end of the motor shaft and the 
wire is run directly from the spool to the core through the 
operator’s right hand, which acts as a guide and a brake to 
keep the wire tight in winding. At the left hand end of the 
motor shaft is a disc about four inches in diameter for a hand 
wheel by which the motor shaft can be he!d or turned by the 
operator when putting on or taking off a core, or when starting 
or ending a coil. Just under the bench at the operator's left 
hand is a rheostat protected by perforated sheet brass. While 
guiding the wire with the right hand, the operator turns on 
current with the left, and if the operator is skilful, a very high 
speed ıs attained in winding. Nowheie is the convenience and 
flexibility of the electric motor better shown than in this work. 
Instead being confined to a table equipped with line shaft 
underneath and cone clutches, the operators can be scattered 


August 25, 1808. ] 


around where light is good and where space can be utilized to 
best advantage. The speed is more perfectly under control 
than with a common line shaft, and consequently more and bet- 
ter work can be done. Gir!s are employed at this work. 

This is a good example of the extremes to which the sub- 
division of electric motive power in shop transmission is being 
carried these days, and shows that mere economy of power is 
by no means the chief object to be gained by electric shop 
transmission in many cases. Convenience of location, utiliza- 
tion of waste room and perfection of individual machine control 
may be far more important factors in the output of a factory, 
shop or printing office than simple cost of power alone. 


Timing Calls in Telephone Exchanges. 
BY HENRY ABBOTT. 


[T is not proposed in this paper to discuss such interesting 

questions connected with the handling of a telephone toll 
department as the length of the initial period or the minimum 
period upon which a charge should be made; the amount of 
grace which should be allowed, or the number of seconds a 
patron may be permitted to talk beyond the first period before 
he is charged with the second; the question whether all time 
beyond the first period should be prorated; the number of 
trunk lines a single operator may handle profitably, etc.; but to 
consider the relative merits of the different methods and ap- 


pliances employed in timing calls in telephone exchanges in the 
United States. 

It will be apparent, however, that the success of any method 
of timing is dependent in a measure upon the number of con- 
nections an operator is obliged to make. It is obviously good 
business policy in the management to require operators to 
handle as many trunks as they can efficiently and profitably. 
Local conditions and the character of the business of course 
affect the number of messages as well as the number of trunk 
lines which a single operator can handle and supervise closely. 
Thus, lines connecting cities or large towns are kept “hot” with 
messages during the rush hours of the day, while lines radiating 
to the suburbs or connecting sparsely settled communities are 
less often used, and of this latter class an operator may efh- 
ciently handle more trunks than of the former. It is, however, 
my belief, based upon observation, that there are more tele- 
phone exchanges in which the mistake is made of overloading 
toll operators beyond the point of giving efficient service and 
the point where it is profitable, than those in which the error is 
upon the other side. 

One manager expressed the situation fully in saying to me, 


FIG, 1a. 


“our operators are too busy to employ any other method of 
timing messages than that of writing it down with a pencil.” 
This manager clearly did not understand the situation, was 
doubtless too busy to investigate or have it investigated for 
him. He could not know how much revenue his company lost 
in toll charges because the operator read the time wrong on the 
clock dial while she was trying to talk to and make connections 
for two other patrons, or having read it right, wrote it down 
wrong, or made an error in subtracting the commencing time 
from the finishing and got the elapsed time wrong; or, as is 
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most often the case, waited until she had a spare moment, and 
then having forgotten the actual time, was compelled to esti- 
mate it. In such case, the operator being only human, having 
a wholesome fear of discipline, and knowing full well that only 
the patron who is overcharged ever makes a “kick,” gives the 
patron the benefit of the doubt in her estimate. 

I shall consider as means employed to time toll messages, 
pointing out the advantages and disadvantages of each, the fol- 
lowing: Ist. Clocks having visible dial, hour and minute hands. 
2d. Clocks having visible dial, hour, minute and second hands. 
3d. Clocks showing figures representing the hour and minute 
through openings in the face. 4th. Time stamps. 5th. Stop 
watches. 6th. The calculagraph. 

The clock having hour and minute hands only, undoubtedly 
possesses the advantage of being the cheapest device which 
could be employed. I have seen in use in a number of ex- 
changes, clocks for timing toll messages (upon the accuracy of 
which the entire revenue of the department depends) which 
could be bought at retail for fifty cents, and which purchased 
in quantity doubtless cost the companies using them very much 
less. There are, of course, a great variety of clocks available 
for this purpose. Improved machinery and modern methods 
have enabled the American clock manufacturers to produce and 
sell for a few dollars a really excellent time keeper; and in view 
of the possibilities of the clock market, it would appear that the 
spirit of economy has been pushed to the point of absurdity 
when it employs for the purpose of determining the value of a 
service amounting to perhaps several hundred dollars per day, 
the meanest and most poorly-constructed device which is en- 
titled to the name of clock. 

When clocks having hands or pointers are used for timing 
messages, one should be provided for each operator and should 
be placed directly in front of the operator, with the centre of 
dial in the line of vision. I have seldom seen them so used. 
It is more common to find one large clock hung high up on the 
wall used by the entire exchange, or to find one on each side 
of the room, or at the best, one of the smaller, cheaper variety 
placed between each two adjacent operators. A serious ob- 
jection to so placing the clock is the fact that each operator 
will see the time differently at the same moment; moreover, 
each operator will see the time incorrectly at different periods 
and will read it both fast and slow during each half hour. For 
example, let us suppose that a clock having a six inch dial 
be placed upon the front of the switchboard midway between 


FIG. 2. 


two operators, and at such height that it will be central on the 
line of vision. When the minute pointer is at the top of dial, 
the operator at the left, looking at the clock, will see under 
the point of minute hand and the hand will appear to her vision 
to coincide with the minute mark on the dial from one minute 
to one and a half minutes faster than the actual time indicated. 
This is due to the oblique view she gets of the clock face. 
At the same moment of time the operator at the right will 
see the time from one to one and a half minutes slow. See 
Figs. 1 and 1a. Again, when the minute pointer is at the bot- 
tom of the dial, the conditions being reversed, the left hand 
operator will see the time slower, and the right hand operator 
will see it faster, than the correct time indicated to a person 
looking directly toward the centre of the dial. See Fig. 2. 
When the minute pointer stands at either IX or III, both oper- 
ators will see the time correctly. At all other points on the 
dial the error of vision is a constantly varying quantity, de- 
pending upon the angle of vision. 

I recently persuaded the superintendent of one of the tele- 
phone companies to make a series of tests of the methods then 
in use in his exchanges for timing toll messages. The results 
obtained were a revelation and led to immediate preparation 
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for reform. It would be manifestly improper to mention names 
of corporations or individuals in a paper of this character; but 
I am permitted to state the conditions existing and some of the 
results obtained. 

The test was made on a toll-board having six operators, each 
of whom handled the business of eight trunk lines extending 
to towns within a radius of thirty miles; the system of charging 
was for even periods of five minutes each, and thirty seconds 
grace was allowed before a charge for an additional period was 
made. The charge for each period on the lines covered by the 
test averaged thirty-five cents, clocks having minute and hour 
hands only being used, and placed between each two adjacent 
operators. 

Inspectors were appointed to “listen in,” and without the 
knowledge of the operators, made duplicate records of the 
elapsed time for each connection, using stop watches for this 
purpose. Four hundred connections were so tested, and the 
elapsed times obtained by listening in compared with the 
elapsed times written down on the toll checks by the operators. 

The results were as follows, viz.: 13 per cent. of the connec- 
tions were from five to ten minutes in length and 6% per cent. 
lasted more than ten minutes. 59% per cent. varied less than 
one minute from the time obtained by listening in on con- 
nections; the other 4014 per cent., which were more than one 
minute out, were in every case timed in favor of the patron, 
i. e., they were not charged with proper overtime. As but 
seventy-nine of the four hundred connections were of such 
length to be subject to charge for not more than one period, 
only thirty-two of these charges were lost to the company, 


FIG. 3. 
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FIG. 10. 


At thirty-five cents each, they, however, represented a net loss 
of $11.20 on the four hundred connections, or 6.6 per cent. of the 
total value of the business. 

Had the other conditions been the same, but the charges 
based upon even periods of three minutes each instead of five, 
it is easy to figure that the net loss to the company aque to 
these errors in timing would have been very largely increased. 
Or had the distance covered been greater or the tariff charges 
correspondingly higher, the loss in revenue would have been 
large enough to merit the attention of the busiest of managers. 

Another test was made in an exchange where the conditions 
were similar to those above stated, and where the same style of 
clock was employed. In this case, however, the operators were 
warned that their work was being watched by inspectors, and 
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were cautioned to be very careful to time their connections ac- 
curately. Three hundred connections were timed with the fol- 
lowing results, viz.: 18.3 per cent. were five to ten minutes in 
length and 4.7 per cent. lasted more than ten minutes. The 
time obtained by listening in, when compared with the time 
written down by the operators, showed that &4 per cent. varied 
less than one minute each, the other 16 per cent. being over 
one minute wrong, and in every case, timed in favor of the 
patron. The three hundred connections represented a total of 
three hundred and fifty charges. Of this number ten charges 
were lost to the company because of inaccurate timing by the 
operators. Should this test be taken as an average showing of 
the business of this particular exchange, the results would indi- 
cate a net loss in revenue (figured upon the average daily re- 
ceipts) equal to $11.62 per day. 

The manager, however, expressed the opinion that it would 
be unfair to assume this to be the average, as the operators 
could with difficulty maintain this standard of efficiency, even 
though they knew they were being watched. 

I have observed it to be the practice in some exchanges for 
the operator to write on the toll ticket, at the end of a conver- 
sation only, the elapsed time in minutes. In others, to write 
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the time of day at the moment of connection and the elapsed 
time at the disconnection. In still other exchanges it is the 
practice to write the time of day both at connection and dis- 
connection, a special clerk being charged with the duty of sub- 
tracting the one from the other, noting down the elapsed time, 
calculating and recording the charge. This latter system ap- 
pears to possess advantages over the two others mentioned, 
in that it relieves the operator (especially in a busy exchange) 
of the mental strain required to perform such operations of 
subtraction and multiplication, and would reduce the errors re- 
sulting from such calculations to the minimum, though ıt would 
not remove the errors of vision, or those of memory, and 
would, moreover, be impracticable, except in a large-exchange, 
because of the salary of the additional clerk. 
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In the use of a clock having visible hour and minute hands 
only, it is most convenient for the operators to ignore all frac- 
tional parts of a minute and to record upon the toll checks even 
minutes only. If then a half minute be dropped from the 
actual time of connection and another half minute from the 
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time of disconnection, the elapsed time shown upon the toll 
check will be a full minute less than the actual time of the con- 
versation. It might be assumed that the recorded time by this 
practice is as likely to be too long as short and that while one 
patron would profit another would suffer, yet the net result in 
revenue to the company would average about right. In prac- 
tice, however, this is not found to be the case. The same 
human frailty which permits operators in a telephone exchange 
to grow careless and inattentive to their duties will also prompt 
them, when compelled during a rush period to estimate the 
time, to make such estimate in a manner to avoid complaint 
from the patron, the result being that more than 90 per cent. 
of the errors which occur in timing toll messages are at the 
expense of the company. 

It should not be concluded from these statements that em- 
ployees in telephone exchanges are thought to be more careless 
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or more liable to errors than others—quite the contrary—it is 
believed that the high degree of efficiency known to exist in the 
telephone service in the United States could not be reached 
but by the employment of operators above the average of intel- 
ligence and devotion to duty. It is merely the purpose to 
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emphasize the statement that no amount of discipline, however 
rigid, will entirely eliminate the errors due to imperfect human 
nature, which I shall call the personal errors. 

2d. Clocks having visible hour, minute and second hands, when 
used for timing toll messages, permit recording fractional parts 


ee ae eee ee 
ee 


ye 
Ne „£ 
| 5 = 
a, = 
° a aS 
> PAREDES 
< 4KS 
Q Y 
8 a 
: 2 
-ñ 
s- K R 
Eg a 
2 oi y 
Eg 
| E <2 ty F 
pal ` > 
y~ e7 
- SMINUTES—> - 
< to s 
FIG. 9. 


of a minute more readily and more accurately than the clock 
without second hand, though they are liable to the same errors 
of vision if improperly placed, and do not remove the personal 
errors. Indeed the use of the second hand adds to the labor of 
the operator. She is required to read the clock dial with more 
care and attention at each connection and disconnection, and to 
write upon the check the seconds shown upon the clock dial 
as well as the hour and minute. 

In an exchange where clocks with second hands were sub- 
stituted for the plainer variety, it was found impossible for the 
operators to handle as much business as formerly. They had 
been managing eight trunk lines each; and in attempting to 
record on the toll checks the minutes and seconds, they soon 
fell behind in their records so far and became so hopelessly 
entangled that the effort had to be abandoned. Subsequently, a 
different distribution of trunks was made, each operator hand- 
ling six, and a test of one hundred connections made with the 
following result, viz.: Eight records showed errors of more 
than one minute each; nine showed errors between thirty and 


_sixty seconds each; and eighty-three records were within thirty 


seconds of the time taken by the inspectors with stop watches. 
When the operators were given five trunks each, the errors 
shown were as follows, viz.: More than one minute, five con- 
nections; from thirty to sixty seconds, eight connections; less 
than thirty seconds, eighty-seven connections. 

When the operator’s load was reduced to four trunks each, 
the result was: Errors of more than one minute each, four; 
from thirty to sixty seconds, two; within thirty seconds, ninety- 
four. In each of these three cases, expert operators were em- 
ployed, and they had full knowledge of the progress of the 
tests. 

The stop watches used were set so as to agree exactly with 
the clocks, they having been previously regulated so as to run 
practically in unison. It was believed, therefore, that a com- 
parison of the time recorded upon the checks with that ob- 
tained by listening in would show whether the errors were due 
to reading the clock dial wrong or to lack of supervision. For 


174 


example, when, upon comparison, it was found that the oper- 
ator’s time for connection and disconnection agreed with the 
time obtained by listening in as to seconds, but varied as to 
minutes, the error was thought to be due to incorrect reading 
of the clock dial. Thus, in the test made on six trunks, of the 
eight errors exceeding one minute each, five were credited to 
lack of supervision and three were charged to the account of 
vision. 

3d. Clocks showing figures through openings in the dial have 
been employed in telephone exchanges for timing messages 
for the reason that errors due to an oblique view of the dial 
do not occur, and all operators in the exchange (if it be one of 
moderate size) may see the time alike at the same moment on 
the dial of a single clock. 

The most practicable form of construction employed in such 
clocks is that which drives forward in a sudden jump the figures 
representing the minute at the end of each minute, and the 
figures representing the hour at the end of each hour. One 
minute is thus exposed to view continuously until the follow- 
ing minute is completed. See Fig. 3. It will be obvious that 
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but placed in a horizontal plane at the top of the instrument. 
The pointers which indicate the hours and minute are made to 
rotate in the centre of the dial, and in order that both pointers 
and dial may be printed at the same time, their tops or printing 
surfaces are in the same plane. Since these pointers, obviously, 
cannot cross each other in their revolutions, as do the hands 
on the visible dial of a clock, and still remain in the same plane 
for printing purposes, it is usual to make the hour pointer in 
the form of a triangle, and it is placed within the circle of fig- 
ures with its apex pointing outward and adjacent to the figures. 
The minute pointer is usually made in the form of an arrow; 
and since it travels faster, making twelve revolutions to one of 
the hour pointer, it must pass it as many times, and to ac- 
complish this it is placed in the centre of the circle and is made 
short, that its point may pass the heel of the hour pointer. 
Thus, in a printed impression made by a time. stamp of this 
type, the point of the minute indicator is a long distance from 
the divisions or minute marks of the circle, as shown in the 
diagram. See Fig. 4. 

As will appear upon examination of this diagram, it is diffi- 
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fractional parts of a minute cannot be recorded by the use of a 
clock of this style. Unless, therefore, the operator has her eyes 
fixed continually upon the clock face, a possible error of fifty- 
nine seconds may occur in every record. While, therefore, one 
variety of error has been eliminated by the employment of this 
style of a clock a new form of error quite as dangerous has been 
introduced, and the personal equation remains the same. 

4th. Time Stamps when employed in telephone exchanges for 
timing toll messages mark a decided step in advance of the 
visible clock dial, in that a printed record is made upon the 
toll check by the stamp without the intervention of pencil or 
vision. Thus, nominally, errors due to both memory and vision 
are eliminated. I shall consider what happens in practice. 

At the present writing, time stamps available for this purpose 
(in the market) are of a great variety of construction, ranging 
in quality from good to indifferent, bad to execrable. All are 
constructed to print the hour of the day, some shift automati- 
cally from a. m. to p. m.; others require these letters to be 
shifted by the operator when the hours of 12 noon and mid- 
night are passed. Some styles record also the day of the 
month and year, shifting automatically; others require such 
mechanism to be set daily. 

A common form of construction has the figures of the print- 
ing dial arranged in a circle similar to those of a clock dial, 


cult to determine at a glance which minute mark on the circle 
is indicated by the pointed, unless one place a straight edge 
across the centre of dial. An error of one or more minutes 
might thus be made in reading a record made by this style of 
time stamp. Moreover, in instruments of this class, the gear 
wheels which actuate the pointers have considerable play (back 
lash), and when the printing platen is brought down upon the 
dial by a blow from the fist or palm of the hand, the pointers 
are liable to jump forward or backward sufficiently to cause an 
error in the printed record of from two to three minutes, thus 
rendering this type of time stamp wholly unfit: for accurate 
records. 

For the purpose of eliminating the errors due to the great 
distance between minute pointer and minute divisions, another 
form of time stamp is made with a single stationary pointer 
and two revolving dials, one having figures to represent the 
hours, the other figures representing minutes, the latter revolv- 
ing outside and adjacent to the pointer, as indicated in Fig. 5. 
In this construction, however, the same back-lash occurs be- 
tween the wheels which actuate the dials and the same errors 
occur from this cause. 

In another type of time stamp, figures to indicate hours and 
minutes are arranged upon the periphery of wheels, which are 
placed in a vertical position under the printing platen, those 
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figures only which indicate the time being printed. Other 
wheels indicating date are often added. A printed impression 
from this style of construction is shown in Fig. 6. This is the 
most easily read of any time stamp record, being clear and 
distinct. The printing wheels in this construction, however, 
are actuated by a step by step mechanism, the minute wheel 
jumping forward at the end of each minute. It is, therefore, 
possible for each record to show an error of fifty-nine seconds, 
in the same manner as do clocks considered under our third 
heading, which show figures through a hole in the dial. In 
timing toll messages with time stamps, it is necessary to make 
a printed record upon the toll check when the connection is 
made, and another at the time of disconnection; then either the 
operator or some other person charged with such duty must 
subtract the one from the other in order to arrive at the 
elapsed time, upon which the charge is based. Herein an op- 
portunity is presented for the personal error to enter, and it 
will appear that the time stamp is not the iqeal device for 
timing toll messages. The available time stamps of the present 
are all, I believe, with one or two unimportant exceptions, 
operated by striking a blow of considerable force. Those 
familiar with the operation of telephone exchanges need not be 
reminded that the noise and jar consequent upon the pounding 
of several time stamps on a switchboard would soon become 
an intolerable nuisance, not to mention the bruising of the 
operator’s hands. The necessity for such pounding in the oper- 
ation of time stamps is moreover an inherent weakness in all 
instruments so constructed, directly affecting the time-keeping 
mechanism, making frequent repairs imperative and shortening 
the life of the instrument. The several attempts to remedy 
this defect by separating the timing from the printing mechan- 
ism and connecting the two by rods, pneumatic or electrical 
devices, have been only partially successful. 


sth. Stop Watches, when employed in timing toll messages, 
makes possible great accuracy, as, if the operator has little other 
work to engage her attention each message may be timed to 
the second; and, moreover, it is not necessary to subtract the 
commencing from the finishing time, the elapsed time being 
indicated by the position of the pointers upon the watch dial at 
the moment they are stopped, by pressing the button when 
the conversation is completed. Thus the possibility of errors 
in subtraction are eliminated and if the visible record of time 
consumed in the conversation is at once written down upon 
the toll check before the “push piece” or button of watch is 
pressed to restore the pointers to the zero mark, errors charge- 
able to the memory do not enter into the record. In a busy 
exchange this is not always possible, especially where prompt 
service is rendered, and the watch is often started off upon the 
measurement of another message before the elapsed time of 
the first one is written down. Thus, in practice, the memory of 
the operator is made a factor even where the message is at 
first accurately timed. 

As but one message can be timed by a stop watch at once, 
it is obvious that several watches must be used by each oper- 
ator, at least one for each trunk line, and the watches should 
be arranged in a rack and numbered to correspond with the 
trunks, as indicated in Fig. 7. Stop watches suitable for this 
purpose should be provided with both second and minute 
pointers, which return to the zero mark on the dial by pressing 
the button or winding crown. It is not essential that they 
should also show the time of day. Indeed the additional point- 
ers on the dial necessary for such purpose are likely to be 
confusing to the operator and afford occasion for an incorrect 
reading. 

Accurate and reliable stop watches may be procured at a 
cost of from $15.00 to $25.00 each. Many cheaper varieties are 
in the market, some of them selling as low as $3.50 to $5.00 
each, but these are so poorly constructed and so roughly fin- 
ished as to be wholly unreliable and absolutely worthless for 
the purpose for which they are designed. 

I have never seen stop watches of the better class used in 
telephone exchanges, probably because of the considerable ex- 
pense involved in equipping a switchboard with the requisite 
number, viz.: One watch for each trunk line. 

In several exchanges watches of the cheaper varieties were 
found, but they were reported by the managers as “very un- 
satisfactory,” out of order and in the hands of the repairer a 
great part of the time,” and “a constant source of trouble and 
annoyance.” In other places I learned that stop watches had 
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once been used for timing toll messages, but their use had been 
discontinued for similar reasons. 

6th. The Calculagraph is an instrument which makes a 
printed record of elapsed time, i. e., it mechanically subtracts 
the time of connection from the time of disconnection and 
prints upon the ticket the actual time which elapsed during the 
interval; the operator being required only to insert a ticket in 
the slot and pull a lever at the commencement and repeat this 
operation at the finish. For use in telephone exchanges the 
calculagraph is so constructed as to make such records of 
elapsed time in minutes and quarter-minutes. For other pur- 
poses it is arranged to record elapsed time in hours and min- 
utes. A still further modification of this instrument multiplies 
the elapsed time by the rate of charge per minute or hour and 
records the actual amount charged for the service rendered. 
Such record may be made in dollars and cents or in the denum- 
inations of money employed in the several foreign countries. 
This latter form of the calculagraph is rarely used in telephone 
exchanges, though it may be employed where a flat rate prevails. 

The elapsed time record made by a calculagraph adapted for 
telephone service is shown in Fig. 8. The left hand dial shows 
twenty divisions and five figures, the four spaces between each 
two adjacent figures indicate quarter-minutes. A movement of 
the pointer on this dial from one space to the next indicates 
one-quarter of a minute, and a complete revolution five 
minutes. The right hand dial is divided into twelve spaces, 
each space indicating five minutes. The pointer on this dial 
makes a complete revolution in sixty minutes, and passes from 
one space to the next during the time of an entire revolution by 
the left hand pointer. Thus, the even periods of five minutes 
each are read on the right hand dial, and fractional parts of 
such periods down to quarter minutes are read on the left hand 
dial. This arrangement of dials is exactly suited for recording 
toll messages where the charges are based on periods of five 
minutes each. A similar arrangement of dials may be em- 
ployed to suit the practice of basing charges for such service on 
periods of three minutes each. 

When a record of the time of day is required in addition to 
the elapsed time, the calculagraph is provided with a supple- 
mentary dial and pointers which make a record as shown at the 
extreme right in Fig. 9. The triangular-shaped pointer indicat- 
ing the hour is made to revolve outside the circle of figures 
and the minute-pointer in the centre is extended so that its 
point is adjacent to the minute divisions, thus eliminating the 
objectionable features of the time stamp dial shown in Fig. 4. 
The time-of-day dial on the calculagraph is printed by giving a 
backward movement to one of the levers which operate the 
elapsed time dials. 

The complete calculagraph is also provided with visible dial 
and hands, and is shown in a portable case in Fig. 10. In this 
form it may be used on a desk or table. 

In Fig. 11 it is shown mounted on a stand or pedestal. In 
Fig. 12 it is shown in a case adapted to be sunk in switchboard 
shelf with its top flush. Fig. 13 shows one corner of a telephone 
exchange with calculagraphs fitted into the switchboards. 

It will be apparent that what I have heretofore denominated 
as the error of vision, conspicuously present in the use of a 
clock with visible dials and pointers, is absent when the calcula- 
graph is employed to measure toll messages. frrors made in 
subtracting the time of connection from the time of disconnec- 
tion are also eliminated, as such calculation is made mechanically 
by this instrument. Errors of the memory and those due to the 
practice of estimating the time some minutes after the transac- 
tion is closed, need not occur in the use of the calculagraph, as 
the operator may perform the simple operation of pulling a 
lever to complete a record while her attention is devoted to 
the needs of some other patron. 


The calculagraph goes two steps farther than the stop watch. 
First, in that while the latter sHows, visible on its dial, the 
elapsed time, the former prints the elapsed time on a ticket; 
and, second, while the watch can show but a single record of 
elapsed time at once, the number of such records which may 
be made by the calculagraph during a single period is limited 
only to the number of times it 1s possible for an operator to in- 
sert a ticket and pull the lever. It is, therefore, necessary for 
each operator to use but a single instrument instead of a sep- 
arate one for each trunk line. Indeed, in many exchanges, two 
adjacent operators use the same calculagraph, which is placed 
in the switchboard between them. 
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The calculagraph is noiseless; its operation being effected by 
pulling levers and is not accompanied by that pounding, bruis- 
ing of the hand and jarring of the mechanism mentioned in 
connection with the time stamps. Its platen is not jammed 
down by a sudden violent stroke upon the dials, causing them 
to jump backward and forward; but the dials are moved up- 
ward by a steady, even pressure against the printing platen while 
their rotation continues steadily forward, the back-lash being 
taken up by a retaining spring, the time-keeping mechanism re- 
maining undisturbed. 


Tests were made by listening in in 20 exchanges where the 
calculagraph was employed, 500 connections being tested in each, 
making a total of 10,000 messages tested, with results showing 
an average error of less than four seconds per message. 

No figures are available indicating what errors occurred in 
timing messages in those exchanges before the calculagraph was 
introduced, nor the amounts added to the revenue of the com- 
panies by the elimination of such errors; but the managers freely 
admit a very decided improvement in the service, with a feeling 
of assurance that no injustice results to any one. It is not 
claimed by the manufacturers of the calculagraph that it is en- 
tirely automatic. It will not pull its own levers, the tickets 
must be inserted in the slot and against the guides, and its use 
will not permit dispensing with the service of operators; but it 
does unquestionably relieve the operators of considerable mental 
effort, and the simple mechanical operation of pulling a lever to 
complete one record may be performed while the operator is 
engaged in helping out some other patron who has encountered 
difficulties in the service, and greater efficiency is thereby at- 
tained. In several of the larger exchanges where the calcula- 
graph has been introduced for timing toll messages, the services 
of a clerk formerly employed to calculate the elapsed time upon 
tickets and check up the work of operators has been dispensed 
with, and the salaries of such clerks saved to the companies; the 
records left by the calculagraph upon the tickets being con- 
sidered more accurate than the clerks could possibly make. 

Moreover, the use of the calculagraph has made it possible 
to discontinue the practice of timing toll messages at both ends 
of the line; one mechanical record of the time of day and the 
elapsed time made by the sending operator being considered en- 
tirely sufficient for all business purposes. 

The former practice of timing at both ends could be justified 
only on the ground that errors were known to be frequent, and 
the theory that prevailed was, that “both sending and receiving 
operators were not likely to make the same error at the same 
time; therefore, a compromise figure taken from some point be- 
tween the two records must be approximately correct.” 

When the receiving operator is relieved entirely of the neces- 
sity of making out tickets with names of calling and responding 
parties, time of connection and disconnection, elapsed time and 
other data, it will be obvious that her efficiency in the other 
duties of operating should be enormously increased. 

A saving is also effected in the cost of the duplicate tickets 
and the clerical labor involved in comparing and compiling such 
tickets. 

But the item of greatest value to the company saved in this 
reform in operating methods, consists in relieving valuable trunk 
lines of such interruptions to profitable business as occur when 
sending and receiving operators hold up a line while they dis- 
cuss the question of the correctness of the records of elapsed 
time each has made on the previous message, and endeavor to 
agree upon some satisfactory compromise figure, or try to “force 
a balance.” 

During the past two years calculagraphs have been quite 
generally introduced into the exchanges of licensees of the 
American Bell Telephone Company where any considerable 
amount of toll business is handled. They are also to some ex- 
tent used by large business houses whose transactions over long 
distance telephone lines are of considerable magnitude, for the 
purpose of checking up and verifying the items of their bills for 
telephone toll service. 


If any reader of The Electrical Engineer may be charged with 
the management of a telephone exchange, and has heretofore 
rested secure in the belief that “any method is good enough,” 
shall be persuaded to investigate what happens in the timing of 
his toll messages, he may be assured of a surprise in learning 
what the errors cost his company in revenue, and the writer shall 
feel that ink and paper have not been wasted. 
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A Great Advance in Fire Alarm Telegraph 
Protection.’ 


BY J. W. AYDON, 
Supt. Fire Telegraph, Wilmington, Del. 


I DESIRE to present to the convention a brief description of 
the most important and recent advance in methods of fire 
alarm protection, which will make the outbreak of a fire and the 
sounding of the alarm through the municipal system practically 
simultaneous. Nothing further than this preliminary statement 
is necessary to command the attention of this convention, made 
up as it is of men whose experience teaches them that the smallest 
space of time lost between the discovery of a fire and the giving 
of an alarm may often result in serious loss of life and property 
and add immensely to the dangers and difficulties which fire de- 
evan have to contend with in the performance of their 
uty. 

I refer particularly to a combination with the well-known 
auxiliary fire alarm system of a so-called “Multiphase” cable, 
which combination makes the auxiliary system automatic as 
well as manual. 

The auxiliary system proper was an immense step forward in 
this vital matter of minimizing the time between the discovery 
of a fire and the giving of an alarm, and its record throughout 
the country for the past six years has been a most excellent one. 
During this time it has been in quite extensive use in many 
of the large cities of the United States, and in those places has 
been a considerable factor in reducing the fire losses, and has 
been a material aid to the fire departments. 

In the city of Wilmington it has rendered exceptional service 
to property holders and to the department, and has been the 
means of preventing several serious fires by enabling the fire 
department to reach the scene of the fire some minutes sooner 
than would have been the case otherwise. 

The auxiliary system, in effect, brought the nearest public fire 
alarm box into the interiors of buildings, and placed it at any 
desired number of points, by providing a series of small auxil- 
lary boxes, from any one of which the street box could be in- 
stantly operated by the pulling down of a lever contained in each 
auxiliary box. But the system, being purely manual, was not 
effective when the protected premises were vacant; and it was 
to cover this point that the method of rendering the auxiliary 
system automatic, as well as manual, was perfected. 

The great value of an automatic connection with municipal 
fire departments has been long recognized, and for many years 
received the hearty co-operation and encouragement of insu- 
rance underwriters and fire department officials; and under the 
fostering influence of these interests it has rendered, and is ren- 
dering, most valuable service. 

The growth’ of the automatic system, however, has necessarily 
been confined to the larger cities, for the reason that it is neces- 
sary to maintain the system in connection with its own central 
office, through which alarms of fire have to be transmitted to the 
fire department. The expense of wiring and the cost of main- 
taining a central office equipment is so great that the business 
cannot be made a commercial success, except in large cities 
where the volume of business is considerable. 

For smaller cities, where the amount of property to be pro- 
tected is not so large, but relatively equally valuable, the auto- 
matic system is not available; but the record of this system 
covering a period of many years has exclusively proven that a 
reliable automatic system, available wherever there is a fire de- 
partment, would be of vast importance. 

The successful operation of an automatic system in smaller 
places is now for the first time in the history of fire telegraphy 
possible. It has never been a matter of electrical or mechani- 
cal difficulty to connect ordinary thermostats into an auxiliary 
system so that an excess of heat would automatically operzte 
the street box, but the danger of unnecessary alarms has pro- 
hibited this. 

The recent invention of the “Multiphase” cable, referred to 
above, has been adapted for use in connection with the auxiliary 
system, so that it becomes automatic, as well as manual, without 
the sacrifice of any of the peculiar features of safety from false 
alarms, which is the foundation of the willingness of fire de- 
partments to allow its use in connection with street boxes. 

This “Multiphase” cable is of peculiar construction, as will be 
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noted from the drawings which I have for your examination. 
Briefly, it consists of a copper conductor having a fusible metal 
covering, with insulated material over it, around which is wound 
a series of small copper wires, the whole being again protected 
by a slow-burning insulation. This cable is wired into the auxii- 
lary system in the place of the ordinary wire heretofore used, 
and in connection therewith is run a single wire composed of 
fusible wire only, and protected with a free-burning in- 
sulation. i 

An automatic-auxiliary equipment would, therefore, consist 
of the desired number of auxiliary boxes, distributed through- 
out a building at convenient locations, connected through the 
usual testing apparatus, with the nearest street fire alarm box. 
The interior wiring of the equipment would be of this “Multi- 
phase” cable described, and the single fusible wire mentioned, 
the cable wire being run parallel to each other. 

As fires do not start upon the ceilings of rooms (where the 
ordinary thermostats are placed), the automatic wires referred 
to would be run around base-boards, back of benches, through 
closets, under staircases, etc.—in fact, so as to cover every dan- 
ger point where a fire would be likely to start. These danger 
points can be scientifically located for each class of risk, by a 
reference to insurance tables giving the accumulated experience 
of all the insurance companies for a period of years, as well 
as by individual judgment in each case. 

It will therefore be seen that such an equipment would provide 
a number of auxiliary stations, which, when manually operated, 
would instantly get the street box in motion, thereby giving the 
alarm to the fire department; and would also provide for the 
covering of all danger points in the building by the automat’c 
cable as indicated. 

There is no necessity of describing the operation of the auxil- 
lary system proper—i. e., when operated manually; so we will 
pass to the working of the “Multiphase” cable when it comes in 
contact with actual flame. 

First, however, let me call the attention of the convention to 
the fact that it takes actual flame, or a temperature of 360 de- 
grees without flame, to cause this wire to send in an alarm, and 
this, therefore, prevents false alarms from an overheating of a 
building, which might not necessarily be dangerous. 

This failure to act until the flame comes in contact with the 
wire or until a temperature of 360 degrees is reached, does not 
imply that the wire will not give the alarm for an actual fire as 
quickly as a thermostatic equipment would do; on the contrary, 
it would doubtless, in most instances, give it quicker, for the 
reason that every fraction of an inch of the wiring of an auxil- 
iary system would be an alarm-giving point, located where the 
fire would probably start, instead of being away up on the ceil- 
ing, perhaps many feet away from the fire. 

The fact that this cable required flame, or a temperature of 
360 degrees to operate it, insures it against any liability to false 
alarms, for conditions producing a temperature at which ther- 
mostats act unnecessarily, produce no effect upon it. 

Returning now to the operation of the wiring of an auxiliary 
system equipped with the “Multiphase” cable, under the in- 
fluence of flame, or 360 degrees of heat; the single fusible wire 
melts open, and the fusible metal covering of the inner wire in 
the cable, melts, and forcing its way through the insulation, 
makes a solid soldered connection with the series of copper 
wires described. 

This action of the wire produces a condition in the auxiliary 
system, exactly the same as that brought about by the manual 
pulling of one of the auxiliary boxes, and the alarm through the 
street box is the immediate result. 

This combined system, like the auxiliary system proper, is at 
all times under automatic test, so that any line or battery dis- 
arrangement will be instantly made known. This system com- 
bines all of the advantages of an automatic system with all those 
of the auxiliary system, without any of the disadvantages of the 
former. It is available wherever there is a street box, in a 
large city, or small town. 


To sum up briefly, the automatic-auxiliary system enables the 
instant and manual sending of an alarm of fire, and also pro- 
vides that every fractional part of an inch of its wiring shall be 
an untiring watchman ready at all times to instantly give the 
alarm when dread fire makes its appearance. 

I think the convention will agree with me that making the 
fire send in its own alarm is a notable advance in the business 
to which we are devoting our lives. 
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Congress Fixes Washington Telephone Rates. 


At Washington, on August 4, Judge Hagner, in tue District 
of Columbia Supreme Court, rendered a decision against the 
Chesapeake and Potomac Telephone Co., and granted an order 
restraining them from removing instruments from subscribers 
who refuse to pay more than $50 per year rental. Congress en- 
acted a law limiting the charges to $50 per year for each instru- 
ment in the District of Columbia. Several subscribers in Wash- 
ington refused to pay more, and the telephone company at- 
tempted to remove the instruments. James F. Manning & Co. 
commenced legal proceedings to restrain the telephone com- 
pany from such action. The latter alleged that the act referred 
only to Government service, and that as otherwise applied it was 
unconstitutional. Judge Hagner overruled all of the company’s 
objections and granted a temporary restraining order. The 
telephone company has appealed. 


Telephones in Cape Colony. 


Consul General Stowe writes from Cape Town, April 25, 1898: 
The telephone service of Cape Colony is under the control of 
the colonial government. On the oth of April, 1898, there were 
1,535 instruments in use, and the revenue for 1897 amounted to 
$66,137.22. There are 869 miles of wire and 780 subscribers. 
Seven exchanges in the colony work on the single-wire system, 
but arrangements are now being made to have all lines dupli- 
cated, and in future no exchange will be established except on 
the metallic-circuit system. 

In the course of the next few months the underground cable 
system in Cape Town will be completed and exchanges estab- 
lished in the suburbs. 


Independent Telephony in Michigan. 


A special dispatch of August 4 from Grand Rapids, Mich., 
says: At the annual meeting of the Independent Telephone As- 
sociation of Michigan, held in this city, J. B. Ware, Grand Rap- 
ids, was elected president; Alex. McLeod, Detroit, secretary, 
and W. H. Tilden, St. John’s, treasurer. About 500 Michigan 
towns now have independent telephone exchanges or connec- 
tions, and they are divided into three groups. This city is the 
centre of the largest group, with 300 towns reached. Detroit 
has about 150, and Saginaw so. The Detroit and Grand Rapids 
systems have just been connected by way of Lansing, and the 
Saginaw system will connect with the other two before the 
close of the season. It is estimated about 16,000 instruments 
are in use in the State and this number is rapidly increasing. 


Independent Toll Line Telephony in Iowa. 
At the meeting of the Iowa Association of Independent Toll 
Line Telephone Companies on August 11, at Des Moines, the 
following schedule of toll rates was adopted for a single message: 


Cents. 
20 miles or UNG EG sco oso es oo ws OG lo 8 he OOS Sea ass .20 
20:10:90) Milesi esitee. ete oeadnwasciee arian ETEA 25 
40:10) AO MNES: 64 shad pd ws bas Se Seo aon Ce EDEA .30 
AG toS MNCS: fincidscwesaka ten whawcawe sae N EAA 35 
AG tO 50° MUGS weve sick ceases So ee a eA Owe eee Bees .40 
SO. tO 6O Miles sc sds eo n a eer Sans CSER es eee aaa 45 
60 to 75 miles poraira aua E a a aa a E .50 


Above 75 miles, five-eighths of 1 cent per mile. 

This schedule takes the place of the schedule of rates accord- 
ing to counties through which messages passed. The old per- 
centage of division of receipts was retained. It provides that 
where a message goes over two lines the originating line gets 
6o per cent. of the receipts and the other company 40; in case of 
three companies, the originating line gets 50 per cent. and the 
other two 25 each, and in case of four companies, the originating 
company gets 40 per cent. and the other three 30 each. 


WESTERN TELEPHONE CONSTRUCTION CO. has 
issued a huge colored broadsheet full of very useful and inter- 
esting information in regard to features of exchange and toll 
line equipment. It is well illustrated by cuts of apparatus and 
diagrams, and is well worth study. 


THE FRENCH CABLE CO. has been celebrating the open- 
ing of its new cable by messages of kindliness between Presi- 
dents McKinley and Faure. 
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Moribund Manhattan. 


AT a time when nearly every railroad property in the country 
is either increasing its dividend rate or its surplus, or is 
getting upon a dividend basis, the Manhattan Elevated of New 
York distinguishes itself by losing traffic steadily in the biggest 
city in the Union and in a centre where travel is growing at a 
tremendous pace. It now has piled up a floating debt of over 
$1,000,000, it is not earning its 4 per cent. dividend, and each 
report of traffic goes from bad to worse. The last quarterly 
report showed a deficit of $16,000 as compared with a surplus 
of $89,000 for the corresponding period of 1897. We hesitate 
to use the word “moribund,” in regard to the splendid Man- 
hattan property, but it is difficult to find one that is more ap- 
propriate for such a state of affairs. 

The great question is: Can the Manhattan Railroad be revivi- 
fied? We believe it can be and that electricity will do it. Such 
an opinion might naturally be expected from an electrical jour- 
nal, but as we recommended the change, by way of a precau- 
tionary measure, before its fortunes went to the bad, we feel 
no hesitancy in urging it strongly again, especially as those in 
authority hesitate so long about this vital matter. It might be 
said that, electricity or not, the competition of the Metropolitan 
Traction surface cars is responsible for the whole trouble and 
that their advantages cannot be offset, especially as the system 
is still extending and is sapping the patronage of the Manhattan 
at a growing number of points. In other words, it is claimed 
that the elevated roads have lost their short distance travel and 
cannot regain it. 

This is a view of the situation we do not take; and as the 
Metropolitan is emphatically an electrical system and has 
achieved its notable success by becoming so, we might urge the 
argument that conditions would be equalized by the Manhat- 
tan following suit. The Elevated had once to compete with the 
horse cars and cable cars, and held its own against them, even 
on the short travel, but now that the surface cars have dis- 
pensed with horses and have adopted mechanical traction, be- 
coming cleaner, neater and more brilliant, they have jumped 
into great popularity. Yet even for short distances they do 
not strike us as always surpassing the elevated cars in speed 
between many given points. We have tried it repeatedly, but 
have gone back to the Elevated if in a hurry. Otherwise, the 
surface cars get our preference; and, besides, there are no 
stairs to climb and there are no long waits. 

Now let us see what the Elevated could do. First of all, it 
could adopt electricity. In fact, it must do so, or die, i. e., 
become bankrupt, living then only on through travel, limited 
chiefly to expresses. In making this change to electricity the 
Elevated will get rid of its villainous coal dust and other inci- 
dental annoyances. You can rarely go up and down town by 
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the road without getting its dust in your eyes or over your 
clothes, and if you walk underneath it, you have to dodge cin- 
ders and oil and drippings and dust all the time. It 1s distinctly 
barbaric and antiquated. Then, in changing to electricity, 
the cars can be better lighted and better heated, while in sum- 
mer open cars could be run, on regular schedule, something 
that is now impossible with steam for locomotion. Last of 
all, elevators could be put in at all the stations with long flights 
of stairs; and there are few without such flights, turning away 
many delicate passengers daily, because of the exertion they 
necessitate. 

There are some apologists for the Manhattan Company in its 
long delay, and among them high authorities. For example, 
Col. H. G. Prout, editor of the “Railroad Gazette,” in a recent 
able and thoughtful article said: 

“Whether .or not electricity would save anything in cost oi 
operation in this special case is a matter of debate among ex- 
perts. The steam locomotives now used on the Manhattan Ele- 
vated are efficient machines, and, taken all in all, the elevated 
railroads of New York give -the people a service which, in the 
combination of the magnitude of the traffic, the safety with 
which it is carried, the speed, the regularity, the comfort and 
the economy, is unparalleled in the history of transportation; it 
is probable no other instance can be found in which these 
elements are combined on such a scale. But, further, the ser- 
vice is possibly the most intense in the world, and an interrup- 
tion causes inconvenience to thousands of people. But with the 
steam locomotive each train is a self-contained unit, and an 
accident to that train does not necessarily interrupt the traffic 
over the whole line or interrupt it for a considerable time, but 
with electric working the whole system is an one string. A 
failure in the power house or in the conductors stops everything. 
In practice this difficulty is not as serious as it is in theory, but 
the danger is present, and the prudent engineer is bound to think 
of it when he decides between steam and electricity.” 

This seems to us praise too warm for a service that in reality 
is dying of dry rot. Conceding all that is put forward to be true, 
there is left the great fact that people have found and go on 
finding something better in the Metropolitan Traction service. 
Besides, there is implied a condemnation of every modern trolley 
or cable system, for they all depend on power houses instead 
of individual self-contained motors. We have yet to gather from 
our prolonged observation that they are more liable to delay, 
stoppage and breakdown than the Elevated has been; although 
they do not enjoy the long sidings, switches and turnouts which 
enable the Elevated, unhampered by street travel, to lift a block- 
ade, as it has often to do. Without its “third track” the Elevated 
would, we fear, from what we see, be “tied up” every day of 
the week, in spite of its self-contained motors; whereas it is 
likely that if one power house were shut down for any cause, the 
Metropolitan Traction Company could throw current in from 
others, over alternative conductors, at the desired points. Why 
it should be supposed that the Manhattan Elevated must depend 
on one, or even on two, power plants we do not exactly under- 
stand. To say the least, that is not the existing practice on 
electric surface roads of any magnitude. 

If we figure it aright, the Manhattan system has to pay fixed 
charges on about $40,000,000 and has $30,000,000 of stock. Its 
rate of dividend was reduced in April, 1897, to 4 per cent., but 
now it is not earning that; and soon it may not be able to meet 
its fixed obligations. It is no wonder that the stock has fallen 
below par, even in these days of widening prosperity, in an ex- 
panding city, when the Metropolitan Traction cannot get cars 
enough for its passengers. The cost of introducing electricity 
is put at about $8,000,000. Let us call it $10,000,000. Four per 
cent. on that is $400,000, which means 8,000,000 fares a year, or 
about 22,000 a day. It does not seem to require much boldness 
on our part to predict that with an electrical equipment per- 
mitting it to run trains under greater acceleration and shorter 
headway, and yet in units from one car up, the road would at 
once carry not merely 22,000 people more every day but 100,000. 

The Manhattan road has been an inestimable boon to the 
citizens of New York. It still remains so, but its usefulness is 
lessening as the city and municipal needs grow, and a change 
must come. That change may perhaps be found in absorption 
by the Metropolitan, whose vigor, alertness and progressive- 
ness have been in curious antithesis to the sad, Spanish apathy 
and indifference of the Manhattan management. We do not wish 
to condemn unfairly, but the Manhattan figures are stronger 
than anything its critics may indite. 
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When Jackie Comes Sailing Home. 


[T was indeed a glorious week, the one just passed, one of the 

proudest episodes in American history. It was a week of 
welcome, days of thrilling excitement and paying of homage to 
those who on land and sea alike have won glorious and decisive 
victories. Our soldiers, brave and true, have returned to their 
native land, and, worn out by weeks of privation, exposure to 
the elements and an unfavorable climate, have been sent to 
healthful camping grounds for recuperation and treatment. Our 
naval heroes and our “Jackies” who in so short a space of time 
gave to Spain the largest submarine navy in the world, have 
again touched our shores amid a royal, American welcome. We 
have learned to love those brave and fearless boys and are 
proud of their triumphs and victories. 


But apart from the pride which these events have naturally 
awakened, the war just closed has taught us more serious les- 
sons, namely, those relating to the science of war, such as the 
armament of troops and vessels and the handling of machinery 
on board a man-of-war. It is true that the entire scheme and 
system of our electrical installations on shipboard has been, 
from the nature of the case, progressive, but we may confidently 
say, they have shown a steady improvement in details and efh- 
ciency. Electricity is being used for every conceivable purpose, 
so as to minimize as much as possible the present objection- 
able heat of long lines of steam piping, the annoying leaks of 
hydraulic apparatus and the excessive weight of pneumatic ap- 
pliances. To this may be added the fact that a break in a 
steam or hydraulic pipe could easily drive every one from the 
compartment. Perhaps the greatest argument, however, in favor 
of electricity is the ready change from electrical to hand control 
in emergency, and the facility of maintaining and repairing the 
leads. As a proof of the perfect control of electrical power as 
applied to turrets, we may mention the instance at àa trial on 
the Brooklyn at Cramp’s shipyard, when the turret was success- 
fully started and stopped thirty-seven times in a peripheral dis- 
tance of one inch in the same direction, a result which challenges 
competition. 

These and other, now apparently indispensable apparatus, and 
the génerating plants, have been brought to a high state of effi- 
ciency through the research and patient insistence of those who 
worked out its early details. What we need most now is care 
and skill in manipulation. Lieutenant B. T. Walling, U. S. N., 
in a lecture delivered before the U. S. Naval War College, tells 
us that “continuity of service and endurance of our plants is 
now suffering from lack of interest and apathy on the part of 
officers.” This criticism, made before the war, has by no means 
been borne out by the successful maneuvering of our ships and 
guns during the critical moments of warfare and in the midst 
of battles and bombardments. But be this as it may, the ap- 
paratus on board our men-of-war must certainly have suffered 
from the severe duties to which it has recently been subjected 
and, like our wounded heroes, it needs care and treatment. 
Machines, like the sailors, are only serviceable when in sound 
condition, and are liable to get ill and unfit for duty for lack 
of attention of from overexertion. Now is the time to administer 
the medicine and correct faults of early work which must have 
been brought to light by the exacting requirements of actual 
service. Many of our ships still have antiquated and inefficient 
generating sets on board which should be substituted at once 
by the most modern and improved types. More perhaps than 
in any other portion of the ship, cleanliness should be insisted 
upon in the engine and dynamo rooms, and all leaks into them 
be carefully sealed, as lack of cleanliness and presence of salt 
water are the inveterate enemies of electricity on board ship. 
Lieutenant Walling points this out as one of the many diseases 
of electrical installations in the navy, of which he appears to 
have made a careful study. He tells us of the practice of putting 
paint on the end conductors of armatures for appearance sake, 
a material more baneful to armature coils than oil and dirt, not 
only on account of the deteriorating effect of its oil on rubber, 
but through the non-conducting layer established. Once applied 
it cannot be removed, and when dirty it is cleaned by another 
coat of paint, producing more resistance to radiation. Usually 
the armature burns, he says, occur at these very end conductors. 

He also points to the unnecessary vibration and noise due to 
the running machinery, all of which can be easily abolished by 
proper support and location and the adjustment and smooth 
running of all parts and fittings. Many of our switchboards, 
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says Lieutenant Walling, have been insufficiently supported, 
thereby bringing a stress upon and loosening the circuit connec- 
tions of the panels. He further points out the inadvisability ot 
using “marble for switchboards and porcelain for insulating 
knobs and other purposes on account of their liability to break, 
and suggests the use of micanite, properly framed by an insulat- 
ing material such as a vulcanized rubber composition. He de- 
cries the value of lead covered wire, on account of the difficulty 
of its repair, the manipulation consequent upon its weight and 
the almost certain breakage at bends and angles. It has fallen 
short of the anticipated advantages claimed for its use-in.lieated 
locations and is peculiarly susceptible to electrolytic action. 

It appears that now, when most of our ships will be put in 
dry dock, is the time to remedy these and other shortcomings 
which are said to exist in our naval electrical installations, and 
make such changes as have suggested themselves during the re- 
cent engagements. It is but another instance of preparing for 
war in time of peace. 


Scaling Down and Scaling Up. 


OX E of the most interesting passages in Reid’s history of the 

telegraph in America is that in which is described the 
doubling up of the capital of the Western Union Telegraph Co. 
from $11,000,000 to $22,000,000 in the flush times of the Civil 
War period. The stock was being quoted at 225, and so the 
change was felt justifiable. “It seemed a splendid achievement 
thus, by a breath, to create $11,000,000” by means of a stock 
dividend of 100 per cent. This increase was followed by others, 
due to consolidations, and $25,000,000 soon became $41,000,000. 
But the rub came when dividends had to be paid on this capital- 
ization, and then the burden was felt in its true weight. 

To-day the Western Union earns and pays its dividends on 
$100,000,000, a capitalization which seems but fairly to represent 
the intrinsic worth of the property. We venture therefore to 
hope that in due time the General Electric Co. may find its his- 
tory, which has been parallel in many respects though not in all, 
following the same upward curve. Last week the General Elec- 
tric Co., instead of scaling up, followed the reverse and less 
pleasant practice of scaling down, and “at a breath” reduced its 
capital to $20,827,000, wiping out about $20,000,000. It is 
but a few years ago that upon the union of the Edison and 
Thomson-Houston companies all this water was injected into 
the corporation that has now been squeezed out. At that time 
in spite of the general enthusiasm, some shrewd observers 
doubted the company’s ability to earn dividends, but things 
looked rosy until the panic of 1893 came, and with it the smash. 
Stock then selling at about 115 has since sold at 30. Such a drop 
was inevitable, for in July the company owed $1,488,000 accu- 
mulated dividends on its preferred stock, and had paid nothing 
on its common stock since August, 1893. 

The present scaling down includes $4,000,000 knocked off the 
patent account, a reduction which can only be commended aad 
which, as we have often urged, ought to have been made long 
ago. As to the general reduction, it looks like serious injustice 
to the preferred stockholders; but all depends on the point of 
view. When a ship is badly swamped, anything goes overboard 
that will lighten her. The main thing is to get her righted and 
keep her buoyant. This we take to be the aim of the directors 
of the company, many of them men of highest standing and 
reputation. There may have been gambling in the common 
stock, which apparently benefits at the expense of the preferred, 
but the dealings in the stock for months past give little sign of 
it. If there has been a “play” of that kind, its evidences are 
to be looked for rather in the future. 

Now that the water has been squeezed out of this great prop- 
erty, we trust it will be able to earn and pay steady dividends. 
That will be one of the best things that could happen to the 
growing industry of electric light and power. For the General 
Electric Co. to sink out of existence with all that it represents 
of genius, effort, invention, investment and opportunity, would 
be one of the worst disasters to the general electrical industry 
we can imagine. If any word of ours counts with the manage- 
ment, we would again recommend a conciliatory policy, for 
whatever present patents may be worth, they will always un- 
dergo diminution as the art advances and widens, and no art 
amplifies more quickly than the electric. If the General Electric 
is to prosper, and we heartily trust it may, it will do so by mak- 
ing friends, not enemies.‘ Of the latter it has enough already, 
and they are not enemies by their own choice. 


Tesla Circuit Controllers for Obtaining Oscillatory 
Currents of High Frequency. 


O~ August 16 a very ingenious and apparently significant 

group of patents was issued to Mr. Nikola Tesla, com- 
prising several types of current-interrupting devices for obtain- 
ing oscillatory currents of very high frequency. Mr. Tesla has 
called them “electrical circuit controllers” and their use and 
construction may be understood by the following introductory 
remarks, taken from the patent specification referring to the 
class of circuits for which they were designed. We present 
also several illustrations showing the latest forms developed by 
Mr. Tesla, whose persistent investigations along the high fre- 
quency line entitle him to much praise and credit. 

In every form of electrical apparatus involving a means for 
making and breaking more or less abruptly, a circuit, a waste 
of energy occurs during the periods of make or break, or both, 
due to the passage of the current through an arc formed between 
the receding or approaching terminals or contacts, or, more 
generally, through a path of high resistance. The tendency of 
the current to persist after the actual disjunction or to precede 
the conjunction of the terminals exists in varying degrees in 
different forms of apparatus, according to the special conditions 
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present. For example, in the case of an ordinary induction coil 
the tendency to the formation of an arc at the break is, as a 
rule, the greater, while in certain forms of apparatus in which 
- the discharge of a condenser is utilized this tendency is greatest 
at the instant immediately preceding the conjunction of the 
contacts of the circuit-controller which effects the discharge of 
the condenser. 

The loss of energy occasioned by the causes mentioned may 
be very considerable and is generally such as to greatly restrict 
the use of the circuit-controller and render impossible a prac- 
tical and economical conversion of considerable amounts of 
electrical energy by its means, particularly in cases in which a 
high frequency of the makes and breaks is required. 

Extended experiments and investigation conducted with the 
aim of discovering a means for avoiding the loss incident to 
the use of ordinary forms of circuit-controllers have led Mr. 
Tesla to recognize certain laws governing the waste of energy 
and making it dependent chiefly on the velocity with which the 
terminals approach and Yecede from one another and also more 
or less on the form of the current-wave. Briefly stated, from 
both theoretical considerations and practical experiment, it ap- 
pears that the loss of energy in any device for making and 
breaking a circuit, other conditions being the same, is inversely 
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proportional rather to the square than to the first power of 
the speed or relative velocity of the terminals in approaching 
and receding from one another in an instance in which the cur- 
rent-curve is not so steep as to materially depart from one which 
may be represented by a sine function of the time; but such a 


case seldom obtains in practice. On the contrary, the current- 
curve resulting from a make and break is generally very steep, 
and particularly so when, as in Mr. Tesla’s system, the circuit- 
controller effects the charging and discharging of a condenser, 
and consequently the loss of energy is still more rapidly reduced 
by increased velocity of approach and separation. The demon- 
stration of these facts and the recognition of the impossibility 
of attaining the desired results by using ordinary forms of cir- 
cuit-controllers led Mr. Tesla to invent other means for making 
and breaking a circuit in which he has utilized a conducting 
fluid, such as mercury, as the material for one or both of the 
terminals and devised novel means for effecting a rapidly-inter- 
mittent contact between the fluid and a conductor or series of 
conductors forming the other terminal. 

In this apparatus one of the members or terminals is a con- 
ducting fluid which is caused to issue from an orifice against 
a series of spaced conductors in rapid succession. For this pur- 
pose the series of conductors, or it may be a single conductor, is 
moved transversely through the stream or jet of fluid, or the 
jet is moved so as to impinge upon the conductors, or both 
jet and conductors are moved. This is preferably accomplished 
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by mounting the conductors and the tube or duct from which 
the fluid issues concentrically and revolving one or both. 

The plan adopted for maintaining the stream or jet of con- 
ducting fluid consists in utilizing the same power that actuates 
or drives the circuit-controller in effecting the necessary rela- 
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tive movement of its terminals to maintain the proper circula- 
tion of the conducting fluid by combining the two mechanisms 
(the controller and the means for maintaining a circulation of the 
conducting fluid) in one. This feature is of great practical ad- 
vantage and may be effected in many ways. A typical arrange- 
ment for this purpose is to provide a tube or duct having an 
orifice at the end directed toward the spaced conductors and its 
other end in a position to take up a portion of the rapidly- 
rotating body of conducting fluid, divert it through the duct, and 
discharge it against the conductors. With this object when a 
closed receptacle is used a holder for the tube is employed, 
mounted within the receptacle and concentrically therewith, and 
this holder, when the receptacle is revolved, is held or influenced 
by any suitable means, as by magnetic attraction exerted from 
the outside or otherwise, in such manner as to keep it either 
in a fixed position or impress upon it a velocity different from 
that of the rotated fluid. 

The general scheme of the system for use with which the 
circuit-controllers are more especially designed will be under- 
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FIGS. 4 AND 5. 


stood by referring to Fig. 1. In this figure A A represent the 
terminals of a source of current. A’ is a self-induction or chok- 
ing coil included in one branch of the circuit and permanently 
connected to one side of a condenser A”. The opposite termi- 
nal of this condenser is connected to the other terminal of the 
source through the primary B of a transformer, the secondary 
B’ of which supplies the working circuit containing any suita- 
ble translating devices, as B”. 

The circuit-controller C, which is represented conventionally, 
operates to make and break a bridge from one terminal of the 
source to a point between the choking-coil A’ and the condenser 
A”, from which it will result that when the circuit is completed 
through the controller the choking-coil A’ is short-circuited and 
stores energy which is discharged into the condenser when the 
controller-circuit is broken, to be in turn discharged from the 
condenser through the primary B when these two are short- 
circuited by the subsequent completion of the controller-circuit. 

Six different constructions of circuit controllers have been 
patented by Mr. Tesla in this group referred to in the beginning 
of this article, but we have selected three of them which illus- 
trate fairly well the various types for which patents were granted. 

Referring to Fig. 2, the operative portions of the circuit-con- 
trolling mechanism are contained in a closed cylindrical recep- 


THE ELECTRICAL ENGINEER. 


181 


tacle A, of iron or steel, mounted on a spindle B in a suitable 
socket or support C to permit it to be freely and rapidly ro- 
tated. The socket C is secured to or forms a part of a base or 
stand D. 

As a means of producing the proper rotation of the receptacle 
A, a field-magnet E is shown, mounted on or secured to the 
base D, and an armature F, supported by a bracket G from the 
under side of the receptacle A. The same bracket also carries 
a series of commutator-segments H, upon which bear brushes I, 
these parts being arranged to constitute an electromagnetic mo- 
tor with stationary field and rotating armature. Any other suit- 
able means, however, may be employed to rotate the receptacle 
and the fluid. 

In the spindle B and concentric with its axis is a spindle J in 
bearings specially constructed to reduce friction in order that 
the spindle J may be as little as possible influenced by the rota- 
tion of the main spindle and receptacle which it carries. A 
suitable provision is made to oppose or prevent the rotation of 
the spindle J during the rotation of the receptacle. For this 
purpose the following has been devised. 

The spindle B is held by its bearings at an angle to the verti- 
cal, and a weight K is secured eccentrically to the spindle J and 
tends to hold the spindle always in one position. The inclina- 
tion of the axes of rotation necessary for this result may be 
as shown, and should not be greater, for the reason that it is 
especially advantageous to preserve the spindles and bearings 
as nearly as practicable vertical on account of lesser friction and 
easier lubrication. 

Attached to the spindle J or weight K is an insulated bracket 
L, carrying a standard or socket M, in which is mounted on 
antifriction-bearings a spindle N. Secured to this latter is a 
plate with radial arms O, from which depend vanes or blades 
P, with projections Q extending radially from it. A shield or 
screen R incloses the vanes, except on the side adjacent to the 
inner periphery of the receptacle A. 

A small quantity of a conducting fluid S is placed in the re- 
ceptacle, and in order to secure a good electrical connection be- 
tween the vanes P and a terminal on the outside of the recep- 
tacle a small mercury-cup T, in metallic contact with the vanes 
through the bracket L and socket M, is secured to the weight 
K. A metal stud V, set in an insulated bolt W, projects into 
the cup T through a packed opening in its cover. One terminal 
of the circuit-controlling mechanism will thus be any part of 
the metal receptacle and the other the insulated bolt W. The 
apparatus may be connected up in circuit by connecting the 
wires of the circuit to a brush X, bearing on the bolt W, and 
to a binding-post Y in contact with the base D. 

To operate the apparatus, the receptacle is set in rotation, and 
as its speed increases the mercury or other conducting fluid 
which it contains is carried by centrifugal force up the sides of 
the inner wall, over which it spreads in a layer. When this 
layer rises sufficiently to encounter the projections Q on the 
blades or vanes P, the latter are set in rapid rotation, and the 
electrical connection between the terminal of the apparatus is 
thereby made and broken, it may be, with very great rapidity. 

The projections Q are preferably placed at different heights 
on the vanes P, so as to secure greater certainty of good con- 
tact with the mercury film when in rapid rotation. 


Fig. 3 is a central vertical cross-section of another type, which 
involves two salient features of novelty, one that it provides for 
maintaining in a rotating receptacle a stationary jet or jets 
which by impinging on a rigid conductor maintain the latter in 
rotation, thereby securing the requisite rapidly-intermitteut 
contact between the two, and the other that it utilizes the rota- 
tion of such rigid conductor as a means for opposing or pre- 
venting the movement of its own supports in the direction of 
rotation of the receptacle, thereby securing, among other things, 
an approximately constant relative movement between the parts, 
a feature which in devices of this kind is often very desirable. 

Referring to the figure, A designates a receptacle, usually of 
iron or steel and mounted in any suitable manner, as by trun- 
nions B B, having bearings in standards C C, so as to be capa- 
ble of rapid rotation about a horizontal axis. 

The receptacle is divided into two parts insulated by a washer 
D and held together by insulated bolts E with nuts F. These 
two parts are electrically connected, respectively with the two 
terminals of the apparatus, and by means of brushes X Y, bear- 
ing at any suitable points on the two parts of the receptacle, the 
circuit-controller is connected with the wires ofa circuit. 
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Any convenient means may be employed to rotate the recep- 
tacle; but a simple way to effect this is to surround the same 
with a field-magnet G and to make the receptacle itself the arma- 
ture of an electric motor or else to secure to it armature-cores, 
as H. 

A body I is supported by trunnions J, having bearings in the 
ends of the receptacle and concentric with the axis of rotation 
of the same. The weight of the body I being eccentric to this 
axis tends to oppose its turning about the axis when the re- 
ceptacle is rotated. 


Upon the body or support I, but insulated thercfrom, is se- 
cured a vertical standard K, in which there is a freely-rotatable 
spindle L, carrying a disc M, with radial arms inclined to the 
plane of the disc, so as to form vanes N. Arms O P are also 
secured to the body I and are formed with or carry at their ends 
ducts or tubes Q, with one end directed toward and opening 
upon the vanes N, and the other end close to the inner wall of 
the receptacle and opening in the direction opposite to that of 
the rotation of the receptacle. 

A suitable quantity of mercury R is placed in the receptacle 
before the latter is sealed or closed. 

The operation of the device is as follows: The receptacle is 
started in rotation, and as it acquires a high velocity the mer- 
cury or other conducting fluid R is caused by centrifugal action 
to distribute itself in a layer over the inner peripheral surface of 
the receptacle. As the tubes or ducts Q do not take part in the 
rotation of the fluid, being held at the start by the weighted body 
I, they take up the mercury as soon as it is carried to the 
points where the ducts open and discharge it upon the vanes of 
the disc M. By this means the disc 1s set in rapid rotation, es- 
tablishing the contact between the two sides of the receptacle 
which constitute the two terminals of the circuit-controller when- 
ever the two streams or jets of fluid are simultaneously in con- 
tact with the vanes, but breaking the contact whenever the jets 
discharge through the spaces between the vanes. The chief ob- 
ject of employing more than one insulated jet is to secure a 
higher velocity of approach and separation. The disc M, having 
acquired a very rapid rotation, operates to prevent by gyrostatic 
action any tendency of the body I to rotate or oscillate, as such 
movement would change the plane of rotation of the disc. The 
movement of the parts, therefore, and the operation of the device 
as a whole are very steady and uniform, and a material practical 
advantage is thereby secured. The speed of the disc will be 
chiefly dependent on the velocity of the streams and pitch of 
the blades, and it is of course necessary in order to produce a 
constant speed of rotation of the disc that the velocity of the 
streams be constant. This is accomplished by rotating the re- 
ceptacle with a constant speed; but when this is impracticable 
and the uniformity of motion of the disk very desirable special 
means are resorted to to secure this result, as by providing 
overflowing-reservoirs V V, as indicated by dotted lines, from 
which the fluid issues upon the vanes with constant velocity, 
though the speed of the receptacle may vary between wide limits. 

In Fig. 4 is shown a central vertical section of an improved 
circuit controller and Fig. 5 represents the latest and most pre- 
ferred form, showing it in connection with the remaining parts 
of the apparatus illustrated diagrammatically. In these forms 
the receptacle contains both a conducting and a non-conducting 
fluid, the former being the heavier, and the terminals are main- 
tained in such relations that the electrical connection between 
them is made and broken by the successive immersion of the 
contact-points into and their withdrawal from the conducting 
through the non-conducting fluid. These relations are best 
maintained by such construction of the receptacle that the dis- 
tribution of the two fluids necessary for the proper operation of 
the device may be preserved by centrifugal action and the rota- 
tion of the other terminal effected by the movement of the fluids 
in relation to it. 


To secure the conditions necessary for the accomplishment of 
the objects of the invention, various mechanical expedients may 
be resorted to; but the best and most practicable device for the 
purpose appeared to Mr. Tesla to be a hollow wheel or drum 
mounted so as to be rotated at any desired speed and containing 
a conducting fluid, such as mercury or an electrolyte, which by 
the rotation of the drum is thrown by centrifugal force outward 
to the inner periphery of the same, and a sufficient quantity of a 
lighter non-conducting or poorly-conductive fluid, such as 
water or oil, which by the centrifugal action is maintained on the 
surface of the heavier conducting fluid and tends to prevent the 
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occurrence of arcs between the contact-points and the conduct- 
ing fluid. 

A central opening is formed in one side of the drum, through 
which enters an arm carrying a disc with peripheral projections 
or vanes which when the drum is rotated project to a sufficient 
extent toward or into the conducting fluid to effect the makes 
and breaks of the circuit. 

The motion of the fluid within the drum causes the disc to 
rotate and its projections or vanes to make and break the circuit 
with a rapidity which may be very great. In fact, when the 
drum is rotated at a high rate of speed, the fluid conductor may 
become in its effect similar to a solid body, upon which the con- 
ducting disc rolls so that the conducting fluid might be dispensed 
with. 


In order to insure the proper immersion of the projections 
into the fluid to compensate for wear and at the same time to 
secure a yielding pressure between the fluid and the disc, it is 
desirable to employ for the disc some form of spring connec- 
tion or support which will exert a force tending to force it in 
contact with the fluid. 

Referring to Fig. 4, the various parts are mounted on a base, 
which contains the condenser, and comprise a transformer with 
primary and secondary coils, one or more self-induction coils, 
a small electromagnetic motor D, and the circuit-controller, 
which is driven by the motor. 

The shaft of the motor D extends through a stationary disc 
E, and to its end is keyed a hollow wheel or drum F, which 
rotates with it. Two standards G are secured to the disc E 
and connected by a cross-bar H, from which extends an arm K 
into the interior of the drum F through a central opening in 
its side. 

To the end of the arm K is secured an arm L, carrying at its 
free end a disc M with peripheral teeth or projections N. The 
disc is mounted on any suitable bearings in the arm I, sò as to 
be capable of free rotation. 

It is desirable that the disc should admit of adjustment with 
respect to the inner peripheral surface of the drum, and for 
this purpose the arm K is secured to a rod O, which passes 
through supports in the cross-bar H and is adjustable therein by 
means of threaded nuts P. 

The interior of the drum F is tapered or contracted toward 
the periphery so as to form a narrow trough in which the fluid 
is confined when the drum is rotated. 

R designates the conducting fluid, and S the lighter non- 
conducting fluid, which are used in the drum. If the proper 
quantities and proportions of these fluids be introduced into the 
drum and the latter set in rapid rotation, the two fluids will dis- 
tribute themselves under the action of centrifugal force around 
the drum in the manner shown in the figure. The arm K is ad- 
justed so that the teeth or projections on the disc M will just 
enter the conducting fluid, and by the action of either or both 
the disc will be rapidly rotated. Its teeth are so arranged that 
no two are simultaneously in contact with the conducting fluid. 
but come into the same successively. If, therefore, one part of 
the circuit be connected to the drum, as by a contact strip or 
brush T, and the other part to the disc M, or to any part, as 
the standards G, which are insulated from the frame of the ap- 
paratus and in metallic connection with the disc M, the circuit 
will be made and broken with a rapidity which may obviously 
be made enormously high. The presence of the non-conducting 
fluid on the surface of the other operates to prevent the occur- 
rence of sparks as the teeth N leave the latter and also to pre- 
vent the current from leaping across the space between the teeth 
and the conductor as the two approach. 


The diagram of circuit connections shown in Fig. 5 will serve 
to illustrate the purpose and mode of operation of the latest de- 
vice. Let f f be the conductors from a source of current, each 
including a self-induction coil C C’ and connected with the arms 
L and L’ and with two conductors B’ B”, respectively. Then 
during the periods when the circuit is completed between the 
two arms L L’ the coils C C’ store energy, which on the in- 
terruption of said circuit rushes into and charges the condens- 
ers. These latter during the periods when the circuit is closed 
between arms L and L’ discharge through the primary A’, and 
induce by such discharge currents in the secondary A”, which 
are utilized for any purpose for which they may be suited, as in 
operating vacuum-tubes X or suitable lamps Y. It will be un- 
derstood that the rotating drum may be mounted in a horizontal 
or other plane. 
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The McGurty High Speed Electric System for 
Mail and Express Service. 


PORIG the past few weeks a very interesting series of tests 

have been carried on at Jersey City Heights with a model 
car or carrier invented by Mr. J. H. McGurty, of Jersey City. 
For this purpose a circular track, one-quarter of a mile in 
length, has been constructed at the corner of Central and Man- 
hattan avenues, and around this track the miniature car speeds 
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at a marvelous rate, fulfilling the expectations of the inventor 
and his friends, as well as suggesting the possibility of a com- 
mercially successful system of electric express service. The 
system invented by Mr. McGurty is for the purpose of carrying 
mail, newspapers and general express matter at a high rate of 
speed, embodying devices to have the car stop at any desired 
station and doing away with an attendant on the car. To ac- 
complish these desirable features, Mr. McGurty has invented 
several new and interesting devices such as automatic con- 
trollers, a novel trolley, insulated sections and brake, all of 
which will be referred to later on. 

It is proposed to run the cars at a speed of 120 miles per 
hour, but the model car shown in the illustrations, which is 
box-shaped and pointed at one end, is 5 feet long, 3 feet high 
and 2 feet wide, and weighs 530 pounds, will not run at this 
speed. It does, however, with 6-inch wheels, attain a speed of 
eighteen miles per hour on this “continuous curve” track. The 
practical car will probably be 30 feet in length and have a ca- 
pacity of about 40,000 pounds. 

The inventor, who has carefully worked out every detail of 
his scheme, claims as new an alternating current motor, one 
of which is mounted directly on the front and one on the 
rear axle of the car. On board of the car is an automatic 
rheostat for starting the car, there being no attendant, and this 
rheostat embodies a mechanism by means of which the car can 
be started as slowly or rapidly as is desired, bringing it up to 
speed in one or two minutes or even a fractional part of one 
minute. There is further provided an ingenious electric brake 
which goes into action as soon as the cfirrent is applied to it, 
and is released when the current is shut off. It can be so regu- 
lated by springs as to stop the car at a definite predetermined 
place and any desired time after the current is applied or shut 
off. An automatic controller is also placed on the car which 
reduces the speed of the car when turning corners, or down 
grades, or when approaching stations. This again becomes a 
vital feature, considering the possibility of derailment or the 
acquirement of too high a rate of acceleration. There is also 
provided a switch under the control of an attendant or tele- 
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graph operator at the several stations along the route, by means 
of which the car can be brought to a stop at the required sta- 
tion or caused to pass by it, as desired. This switch is so con- 
nected with the conductor or line wire as to cut any section 
of it out of circuit without interrupting the main circuit and 
cutting off the supply of electrical energy from other cars at 
remote points along the line. For this reason the track is 
divided into as many sections as there are stations along the 
line, and each station is provided with an insulated circuit 
breaker for the control of the section at each side of it. The 
trolley wire, as will be seen from the figure, is supported 
by a specially designed trolley clip between the tracks, and as 
the car is intended to run at a high rate of speed, the inventor 
has adopted a three-wheel trolley which cannot possibly leave 
the wire. 

Having now given a general description of the several devices 
employed by Mr. McGurty, a general idea of their employment 
by looking into the method of operation of the system is in 
order. The cars are sent away by a train dispatcher from one 
end of the line. He instructs the operator at the station where 
the car is to be stopped that the car has started on its journey 
and should be stopped at his station. The operator then throws 
his station switch, thereby cutting the current off from a sec- 
tion of track near the station. The car, arriving at the station, 
will find the track in this condition and will automatically have 
the brakes applied and stop at the appointed place. When it is 
again ready to proceed on its onward journey the operator 
opens his switch and the car is started, stopping at any station 
when so desired or passing through it when no switch is 
thrown. It is, of course, necessary to use the ordinary block 
system, allowing only one car to be on any one section at one 
time; in other words, to have the cars one station apart. It 
ıs also necessary to send the “through” cars ahead and have 
the local cars follow. A car can, of course, be taken out of the 
line and be returned, the road being double-tracked. 

We see, therefore, that all the requirements of a successful 
express service are fulfilled in this system which, it is claimed, 
has demonstrated its practicability on a small scale. Mr. Mc- 
Gurty is making further experiments and constantly improving 
his devices, and hopes soon to have a line constructed between 
Jersey City and Philadelphia, carrying mail and express matter 
between these two cities and stopping at a number of interme- 
diate points. Mr. McGurty has been working on this scheme 
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for a number of years, and being an experienced train dis- 
patcher, knows the exacting requirements of a mail or express 
service. Further developments of his system will be awaited 
with a great deal of interest by everybody. 


BIRMINGHAM, ALA. The Birmingham Railwayand Electric 
Co., having suffered from the frequent theft of its copper wire 
rail bonds, has given up their use and will rebond the road in 
conformity with modern and latest practice. 
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Power Consumption in Electric Railroading—II.’ 
BY S. T. DODD. 
T°? return, however, to the question with which we started— 
How many pounds of pull does it take to move a train of 
a certain weight at a certain velocity? The formule which steam 
railroad engineers have developed have been, in some cases, 
based on hundreds of experiments; but, on account of the widely 
differing nature of track and train construction, the formule 
differ widely from each other both in their form and in their 
final results, and without intending to criticise the older branch 
of railroad engineering, I wish to collect here some of the best 
known of these formulz and compare them with readings which 
we have obtained in electric railroad work. 
(1) One of the oldest formule with which I am familiar was 


propsed by Mr. D. K. Clark, and is of the form (8” +35 W. 


being the speed of train in miles per hour and W the weight of 
train in tons of 2,000 pounds. 
(2) Another form proposed by Prof. Rankine is of the form 


i (5.35 + .268 + (V-10) Lor + 2E) 
T being the weight of the train behind the engine and E the 
weight of the engine and tender. You will note that Prof. Ran- 
kine’s formula is a straight line, the resistance being proportiona! 
to the velocity above 10 miles per hour and a constant quantity 
below that. He also recognizes the importance of the head re- 
sistance, the “pace-making”’ effort of the engine. 

(3) A formula proposed by Mr. W. H. Searles based on his 
experiments, and of which Mr. Wellington says it has a “won- 
derful range of application to all speeds, condition and classes 
of trains,” is of the form 4.82 W + .00535 VIW + .0004783 V’E’. 

(4) The most complete and accurate set of experiments with 
which I am familiar were made by Mr. A. M. Wellington. 

The method used by Mr. Wellington, the gravity method, is 
free from the disadvantages I have quoted, and is as nearly 
theoretically perfect as we can expect in work of this nature. 
The method is based on the well known principle that a body 
moving down a frictionless inclined plane will have acquired 
the same velocity at any point of the incline as if it had fallen 
freely through a perpendicular distance equal to the amount of 
its descent. 

Given a train moving at the top of a grade with a measured 
velocity, if steam is shut off and the train allpwed to slide down 
the grade with gravity as its only accelerating force, and if 
measurements of the velocity are made at various points on the 
grade, the difference between these velocities and the theoretical 
velocity due to the difference of levels will give us a measure of 
the retarding forces experienced by the train. Mr. Wellington 
goes further perhaps than any one else has done. He divides 
the frictional resistance experienced by a moving train into (a) 
Rolling Friction, or the friction of the journals and that between 
wheel and rail—a quantity independent of the speed. (b) Head 
Resistance, or the atmospheric resistance experienced by the 
first car of the train (c) Side Resistance, or the resistance offered 
by the atmosphere to the several cars of the train. (d) Oscillat- 
ing Resistance, or increased journal and rolling friction, depend- 
ing on the speed. 

The formula he develops takes account of all these and is of 
the form 4W + .28V’ + .03V’°C + .oo5V’W. C in this formula 
representing the number of cars in the train. 

For sake of comparison I have collected in the table Fig. 2 
the results of about twenty observations which I consider the 
most trustworthy I have been able to get. These observations 
have all been made on interurban cars running on TW rails over 
a level track at a uniform speed. 

In this table the first column gives the number of cars com- 
posing the train, the second the speed in miles per hour, the 
third the total weight of the train, and the fourth the traction 
co-efficient or horizontal effort per ton of train as calculated 
from the current consumption. The succeeding columns give 
the results of the formul which I haveæ which I have already 
quoted applied to these particular cases. The formule them- 
selves are repeated at the foot of the table. 

It will be noticed that the formula of Mr. Clark is too low in 
every case to correspond to these observations. The common 
fault of the other three formulz is that the velocity plays too im- 
portant a part in them. At speeds in the neighborhood of 50 
miles per hour their results are too high, and at 25 miles per hour 


1A paper read before the Civil Engineers’ Club, Cleveland, Ohio. 
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they are too low. This is particularly the case with the formula 
of Mr. Searles and Mr. Wellington where the velocity enters 
as the square. 

I do not propose to base a formula on the results of about 
twenty experiments, but, as I have said, these observations are 
the most trustworthy that I have been able to collect, and it may 
be of interest to try and find a formula which shall combine 
their results more nearly than those that have been already pro- 
posed. By plotting these results I have decided on the following 
formula as expressing as nearly as possible the results of these 
observations. 

For a single motor car weighing E tons, pulling trailers 
weighing T tons, the resistance due to the motor car is 
(18 + .2V)E and that due to the trailers is (7 + .2V)T. The 
results of this formula have been worked out in the last column, 


TRAIN RESISTANCE 
COMPARISON OF OBSERVATION AND FORMULAE 


No. OF GREED OF WEIGHT RES. 
CARS TRAIN IN TONS PER TON CLARK R'KN'N @ Rs WELL 
i 25.9 20 235 0.7 18 14.8 17.7 23.2 
l 28. 21 22. 12.4 20.3 16.8 19.5 23.6 
|! 32. 20 25. 13.8 22.5 19.8 28. 24.4 
i 34. 21 25.7 14.4 23.5 22.6 26.8 248 
| 36. 21 28.3 15.2 24.7 24.8 29.6 25.2 
| 43. 20 27. 18.3 28.4 32.4 42. 26.6 
( 45.5 20 27.7 19.6 29.6 35.4 46. 27. 
l 47. 20 28. 20.3 30.5 37.8 49. 27.4 
|) 47.5 20 27.3 20.6 30.75 38.5 50. 27.5 
| 49.5 20 25. 21.7 35.9 41.4 84., 27.9 
2 27. 35 17.7 12.1 15.5 12.7 14.7 18.7 
2 39. 35 20.3 (6.5 20.5 21.5 25.5 21.1 
2 40. 35 25. 17. 21. 22. 27.6 21.3 
2 40.25 35 20.25 17.1 21.2 22.3 27.8 21.3 
2 42.25 35 22.3 18. 22. 24.1 30.7 21.8 
3 25. 50 16. 1.5 13.0 10.5 11.7 16.4 
3 34.5 50 20. 14.6 16.7 15.7 18.8 18.3 
3 37.6 50 18.5 15.9 17.9 17.7 21.8 18.9 
6 31.8 95 18.3 13.7 11.2 12.25 14. 18.7 
- y? 
Clark (8 x z5) x W 
Rankine {5.35 +.27 (V10)! (T+2 E) 
Searles 4.88 W +.005357 V? W + .0004783 V? E? 
(Head) (Side? (Oscillation) 

Wellington 4W+.28V2+ 083 V2C+ .006 VIW 
Proposed (18+.2V) E+ (7+ 2V)T 

V — Speed in Miles per Hour 

C -- Number of Care in Train 

E ~- Weight of Engine or Motor Car in Tons of 2000 Lbs. 

T- ae + Trailer Cars oe 66 06 6b iy 

W= “ u WholeTrain E+T 

Elert, Eng'r. N.Y. 
FIG. 2. 


and by comparing with the observations in column 4 they will 
be seen to give a very fair agreement. 

In conclusion to this part of the subject, I would say that as _ 
far as my own observations go, for ordinary interurban cars 
running on straight and level T rails, with roadbed of modern 
construction, the formula (18 + .2V)E + (7 + .2V)T expresses 
very fairly the train resistance between 25 and 50 miles per hour, 
and while I do not mean to say these experiments are exhaus- 
tive, I hope this statement may be of assistance to other ob- 
servers in collecting and stating the results of their observations. 


Fresh-Air Work by Electricity. 


A MAN who is prominently identified with the banking and 

street railroad business of Brooklyn did some “fresh-air 
work” recently which fas highly satisfactory and, as he said, dem- 
onstrated that there were more ways of doing good than “buying 
paper dolls for blind babies.” “We had heard of the illuess of 
a woman and her little one,” said the fresh-air man, “and that 
there was little hope for the recovery of the mother. Everybody 
felt sorry, and all sorts of plans were suggested for making the 
poor woman more comfortable. Baskets containing dainties 
were sent, and boxes and bundles of more dainties followed. I 
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proposed fresh air, and went to work at once to secure it. I 
had a wire run from the electric line near our house, in Monroe 
place, to the sick chamber, had an electric fan placed at the foot 
of the invalid’s bed, and my fresh-air scheme reduced the pa- 
tient’s temperature in a short time, and the doctor thinks it may 
have had much to do with her improved condition. There must 
be many places in this large city during the extreme weather 
where a similar gift would do much good, and for that reason 
I am anxious to have people know about my ‘fresh-air’ scheme.” 


The Modern Round House Turn-Table—The 
Westinghouse Electric “ Donkey.” 


TPE economies of railway management do not end with the 

adoption of the high-pressure compound locomotive, or 
the hundred other contrivances which have been born of neces- 
sity, but go on and on, always finding a way to eliminate here 
or there an unnecessary expenditure. The latest economic de- 
velopment is the adaptation of the electric motor to turn-tables, 
called the Westinghouse turn-table “donkey.” The simplicity of 
the device and the method of operating it is plainly evidenced in 
the illustrations. It is the product of the Westinghouse Electric 
and Manufacturing Company, and consists of their “series re- 
versible” 10 h. p. motor, mounted within a heavy cast-iron frame, 
having a traction wheel which rests upon the rail of the turn- 
table pit. Power is transmitted to this wheel through double re- 
duction gears. The “donkey” frame is connected by drawbar 
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alternating or direct and of any standard voltage, is supplied 
by wires brought to a suitable contact overhead and then led 
to the controller. 

As no changes in the turn-table are required for installing the 
turn-table “donkey,” the connections between frame of the latter 
and the turn-table girder being very simple, the cost of in- 
stallation is low. As compared with the steam-operated turn- 
table, it is apparent, even to the layman, that electrical power 
has the advantage, as it is a well-recognized fact that the small 
portable boiler and engine are extremely wasteful of fuel, be- 
sides being a source of danger and requiring constant expert at- 
tention. 


The comparison with turn-tables operated by push poles is no 
less interesting. In one of the installations, located at an im- 
portant division point, it was necessary to turn 176 engines each 
twenty-four hours, or about 7 per hour. Previous to installing 
this “donkey,” push poles were used, requiring the services of 
four men, and the operation was a slow one at best. Now one 
man does the work in a much shorter time. With turn-table 
“light,” the “donkey” will make a complete revolution in 30 
seconds, while with a ten-wheel locomotive on the table, weigh- 
ing, with tender, 100 tons, a complete revolution is made in 45 


seconds. We therefore have the following sumniary: 

Engines turned per day...........ccccccccccseceaees 176 
Men reguired eisres Garrrd iaun Aae EEE EE OE 4 
Average time, each man .........c cc ec cece cree econ 5 min 
Total time per engine (5 min. X 4 men)............. 20 min 
Total time for 176 engineS........... cc cee eee e ee nes 59 hrs 
Total time for 176 engines with electric donkey....... 24 hrs 
Time saved ...........seeeee EEEE ies anias 35 hrs. 
35 hours at 12%c., amount saved per day............ $4.37 


The above calculations assume that the men are employed in 
wiping engines while not employed in operating turn-table; 
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and pin to one end of the turn-table at the side, sufficient trac- 
tion for the driving wheel being secured through the weight of 
the machine, which is 3,700 pounds. Wires are run from the 
“donkey” to a small platform, located at one side of the centre 
of the turn-table, or other convenient place, at which point is in- 
stalled a controlling rheostat. By means of this controller the 
“donkey” may be operated in either direction and its speed con- 
trolled at will by simply moving a single lever to one or the other 
side of a neutral point. Current which may be supplied from the 
shop lighting or other convenient circuits, and may be either 


otherwise the comparison would be still more fay rable to elec- 
trical operation. 

The assumption of five minutes per man on the average is 
conservative. It is plain that the 35 hours saved would supply 
two day and two night men as wipers on shifts of 8 hours each. 

It is stated that actual tests have shown that the power con- 
sumed by the electric “donkey” is the equivalent of one-half 
h. p. per hour. Assuming 6 pounds of coal per h. p. with coal 
at $2 per ton, the cost of turning each locomotive would be 3-10 
cents, or 53 cents for 176 locomotives. 
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Fourth Annual Meeting of the Ohio Electric 
Light Association. 


A HIGHLY successful meeting of the Ohio Electric Light 

Association, being the fourth annual, was held at the West 
House, Sandusky, O., when a number of good papers and of 
pleasant excursions were greatly enjoyed by a large gathering 
of members and friends, inclusive of several ladies. 

Among those present at the Ohio Electric Light Association 
meeting were: W. B. Chapman, Akron St. Ry. & IIl’g Co.; 
E. H. McKnight, Bowling Green El. Lt. & P. Co.; H. A. 
Schlicht, secy., Bellevue Lt. & P. Co.; H. C. Fogle, supt., Can- 
ton Lt. Ht. & P. Co.; J. M. Plaisted, supt., J. Q. Brown, secy., 
Columbus Elec. Co.; A. W. Field, secy., Columbus Edison El. 
Ilg Co.; Sam’) Scoville, M. E. Turner, Cleveland El. Ill’g Co.; 
W. F. Raber, Citizens’ El. Ry., Lt. & P. Co., Mansfield, O.; 
E. F. Gwynn, gen. mgr., Delaware El. Lt. & P. Co.: Albert 
Thomas, supt., Dayton El. Lt. Co.; C. Schwartz, mgr., Fostoria 
Lt. & P. Co.; A. F. Dickinson, pres., Geneva El. Lt. Co.; D. 
L. Gaskill, pres., H. C. Ayres, supt., Greenville El. Lt. & P. 
Co.; C. Smith, Hancock Lt. & P. Co.; M. Cook, Hillsboro Lt. 
& P. Co.; W. D. Packard, secy., Robt. E. Gorton, P. A., D. W. 
Low, Jefferson Lt. & P. Co.; Thos. Espy, pres., Frank Espy, 
electrician, Kenton Gas & El. Co.; George Mott, pres., Lan- 
caster El. Lt. Co.; John E. Townsend, supt., Lima El. Lt. & 
P. Co.; B. P. Foster, secy., Northern Gas & El. Co., Nor- 
walk; L. Culver, supt., Northern Gas & El. Co., Norwalk, O.: 
Dr. A. G. Henry, pres., No. Baltimore El. Lt. & P. Co.: H. K. 
Wood, pres., S. M. Rust, supt., Piqua El. Co.; E. S. Trussell, 
gen. mgr., Pomeroy & Middleport El. Co.; John H. Miller, 
supt., Springfield Lt. & P. Co.; Emil G. Schmidt, gen. supt., 
H. N. Sloat, electrician, Sandusky El. Lt. Co.; W. S. Smith, 
E. G. Bechtol, Toledo El. Co.; C. E. Inman, supt., Warren El. 
Lt. & P. Co.; W. F. Hubbell, Wauseon El. Co.; B. P. Holmes, 
gen, mgr., Youngstown El. Lt. Co.: S. Griffin, pres., Lake Erie 
El. Lt. Co., Lorain, O. Also the following supply people: F. 
A. Kelly, Gen. El. Co., Cincinnati; H. W. Hillman, Gen. El. 
Co., Schenectady, N. Y.: W. F. Hayes, Gen. El. Co., Cincinnati; 
C. J. Wells, Chicago; D. W. Low, Packard Lamp Co., New 
York; Geo. C. Kunz, Bradford Belting Co., Cincinnati; H. E. 
Adams, Illinois El. Co. 

President Wood, of Piqua, O., made a brief but earnest and 
witty address opening the convention, in which he emphasized 
the good work that such an Association had done and could 
do, in such matters as the municipal plant agitation and in the 
interchange of ideas and experiences. The growth of the Asso- 
ciation had been as follows: 1895, members 37; in 1896, 43; 
in 1897, 49; and 1898, no fewer than 61. He said: “The out- 
look for the near future opens up with interest and promise to 
all of us. With the improvement in business which will soon 
follow, the demand for more light and power will be made 
upon us, and we should prepare our stations to meet the de- 
mand in a way that will reflect credit upon the light and power 
furnished, thereby giving satisfaction to the customer and profit 
to the stockholder.” After thanking his fellow officers and the 
Executive Committee, he declared the fourth annual convention 
open. 

Among the papers read was an excellent one by Mr. C. D. 
Haskins, of Boston, on “The Meter’s Relation to the Dividend,” 
dealing with the selection of meters, their installation, ques- 
tions of temperature, maintenance, testing, cleaning and inspect- 
ing. He also discussed the two-rate system and the prepay- 
ment meter. 

Mr. M. E. Turner, of Cleveland, O., read an admirable paper 
on “Some Suggestions Relative to Determining the Cost of 
Electric Supply,” in which he developed the “Wright Demand 
Method” of charging a consumer for current, showing that it 
was based on the proportioning of all expenses into those which 
are fixed and those which vary with the output of the station. 
He went into these different expenses with great detail and 
minuteness. 

Mr. Ernst J. Berg read a very suggestive paper on the “Long 
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Distance Transmission of Power,” devoted chiefly to questions 
connected with the combination of power transmission for in- 
cidental motor load, and with transmission for lighting, con- 
sidering these under their various aspects. Matters of proper 
frequency were discussed and arguments were put forward in 
favor of single phase distribution. 

Mr. J. H. Perkins read a paper on “Comparative Commercial 
Qualities of Old and Modern Transformers as Applied to an 
Exchange.” The figures shown as to the saving effected were 
remarkable, typical, actual cases being taken. | 

Prof. E. P. Roberts presented a careful study of “Positive and 
Negative Economies in the operation of Small Electric Light 
Plants.” Many points of possible economy and of beneficial 
change were brought out. 

The discussions throughout the meeting were pertinent and 
interesting. 

The following officers were elected for 1898-9: President, 
Emil G. Schmidt, Sandusky, O.; vice-president, B. P. Holmes. 
Youngstown, O.; secretary and treasurer, Samuel Scovil, Cleve- 
land, O. Executive Committee—H. K. Wood, Piqua, O.; B. 
P. Foster, Norwalk, O.; George Matt, Lancaster, O.; E. H. 
McKnight, Middletown, O.; S. Griffin, Lorain, O. Finance 
Committee—Albert Thomas, Dayton, O.; Thomas Espy, Ken- 
ton, O.; Jno. E. Townsend, Lima, O. 

Cleveland was chosen as the place for the next meeting, the 
date to be fixed by the Executive Committee. 

The usual resolutions of thanks were adopted, and a tribute 
was paid to Mr. Wood, the retiring president. The meeting 
was the best that the Association has ever had. 


The New Welsbach Incandescent Lamp Fila- 
ment. 


HE German Journal for Gas Lighting of recent date—re- 
ports Consul General Mason, of Frankfort, Germany— 
contains some highly interesting information upon what is per- 
haps the most important new topic in the science of illumina- 
tion, namely, the improved incandescent filament for electric 
lamps, which has just been announced by Dr. Auer von Wels- 
bach, the distinguished inventor of the incandescent gaslight 
which bears his name. It was but natural that, having perfected 
the device which increases so remarkably the illuminating 
power of gas, Dr. von Welsbach should seek to develop some 
similar improvement for the application of electrical currents 
to illuminating purposes. 

This, he appears, from the somewhat meagre published ac- 
counts, to have found in a filament of osmium, one of the rare 
metals, which, besides being the densest of all metals, is the 
most refractory, being infusible at any except the highest attain- 
able temperatures. Osmium is found native as an alloy in cer- 
tain ores of platinum and iridium. It 1s a hard, bluish-gray 
metal, with an atomic weight of 191.1, and the enormous specific 
gravity of 22.477, the heaviest substance known. Its tetroxide 
has a strong odor of chlorine, from which circumstance its 
name was originally derived. 

But the property which must have suggested osmium as the 
material of the new electrical filament was its practical infusi- 
bility, its known resistance to temperatures in which platinum 
and iridium volatilize and disappear. It is well known that the 
intensity of light emitted by an incandescent substance increases 
rapidly with its absolute temperature. By heating osmium in a 
vacuum with an electrical current strong enough to volatilize 
platinum, it attains a luminosity hitherto almost unknown, emit- 
ting a white light of agreeable quality and color, but of great 
intensity. 

So far as can be inferred from what has been published, the 
experiments of Dr. von Welsbach go quite beyond the employ- 
ment of a naked osmium filament, and include coating the 
metal with a refractory oxide like thoria. 

It has long been known that a platinum wire or filament, 
through which a sufficiently strong current is passed, attains a 
white heat and then suddenly melts. If, however, the filament 
be coated with a highly refractory oxide like thoria, the tem- 
perature required to melt it is greatly increased, for the reason 
that part of the electrical energy is withdrawn from the metal 
to its oxide coating and is radiated in the forms of light and 
heat. Precisely the same result happens when the filament 
coated with oxide is of osmium, instead of platinum, and the 
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resistance of the filament is still further increased to the extent 
that osmium Js in itself more infusible than platinum. 

There is thus obtained a filament capable of sustaining a tem- 
perature and consequent intensity of illumination hitherto una- 
chieved by such means, and it is this which forms the germ of 
the present invention of Dr. von Welsbach. It has been noted 
in his experiments that osmium used for this purpose must be 
almost chemically pure, and that commercial forms of that rare 
and costly metal require, before using, to be cleansed as far as 
possible of all impurities except platinum, a small admixture 
of which renders the osmium more elastic without sensibly 
diminishing its infusibility. The whole effect of the invention, 
if practically applied, will be to advance in an important de- 
gree the limit of electrical energy which may be used in in- 
candescent lighting and thus reach a new standard of economy 
in the production of artificial light, which is cheapest at the 
intensity obtainable only at high temperatures. 

Osmium, according to the trade catalogue of a leading Ger- 
man chemist, costs $1.10 for 20 grains; so that if the new fila- 
ment should become successful in general use, there will be a 
demand for a larger supply of that metal at a more moderate 
price. 


The Economical Carboning of Arc Lamps. 
BY W. J. CLARKE. 


For some unaccountable reason it seems that but few light- 

ing stations are aware of the fact that it is possible to re- 
duce greatly their operating expenses by giving proper atten- 
tion and study to the carboning of the arc lamps. 
majority of the stations have for years been using double carbon 
lamps, in order that it may be possible for them to operate the 
lamps all night, or for two nights where the lights are extin- 
guished at midnight. Now it is quite possible to give just as 
good if not better results by so carboning the lamps that a 
double lamp will run two whole nights of 14 hours each, and in 
this way it will be readily seen that the number of trimmers 
will be reduced one-half, on account of the fact that while one 
man can carbon, say 50 lamps per day, where each lamp will 
only burn one night, it is quite possible for the same trimmer to 
carbon just double the number of lamps if they are so carboned 
as to burn two whole nights. This reduction in trimmers is ac- 
complished by each man taking a circuit of 100 lamps instead of 
50, and carboning one-half of them each day. 

It may at first seem strange that the number of hours that an 
arc lamp will burn may be nearly doubled by a slight change in 
the carboning as well as in the current; but the writer has proved 
again and again by practical experience that this can be quite 
readily accomplished, by using five-eighths-incn plain carbons 
in the upper holders and one-half-inch copper-coated carbons 
in the lower holders, and then reducing the current on the line 
from 9% to 9 amperes. It will, of course, be necessary as soon 
as this is done to alter slightly the adjustments of the lamps, 
but the larger carbon in the upper holders has the effect of giv- 
ing the appearance of a much steadier and stronger light than 
formerly, so that the city authorities usually consider that the 
service has been greatly improved just as soon as the change has 
been made. 
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Sixth Annual Meeting of the Society for the 
Promotion of Engineering Education. 


“PRE sixth annual meeting of the Society for the Promotion 
of Engineering Education was held in Room 22 of the 
Walker Building, Massachusetts Institute of Technology, Copley 
square, Boston, Mass., on August 18, 19 and 20, 1808. 

After a meeting of the council at 9 a. m. on Thursday, August 
18, the general meeting was called to order at 9:30 by President 
John B. Johnson, Professor of Civil Engineering, Washington 
University. After the routine business had been disposed of, 
such as the reports of officers and election of members, the 
president read his address, entitled “A Higher Industrial and 
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Commercial Education as an Essential Condition of Our Future 
Material Prosperity.” 

The following papers were then read: “The Mutual Adjust- 
ment of Class-room and Laboratory Instruction,” by Prof. Gae- 
tano Lanza; “The Mounting of a Spherical Blackboard,” by 
Prof. A. E. Haynes, and “Notes on the Organization of an En- 
gineering Laboratory,” by Prof. H. B. Smith. 

Thursday afternoon was devoted to sightseeing and a number 
of excursions and trips of inspection were indulged in by the 
members and their friends. 

In the evening an interesting paper was read by Prof. R. H. 
Thurston on “The Correct Theory and Method of Organization 
and Conduct of Professional Schools.” The committee on 
entrance requirements, of which Prof. H. W. Tyler is chair- 
man, made their report. 

On Friday morning after business had been transacted, the 
members listened to the following papers: “Some Phases of En- 
gineering Education in the South,” by Prof. J. J. Wilmore; “The 
Study of Electricity in Courses Other than Electrical,” by Prof. 
J. P. Jackson; “A Course in Industrial Chemistry for Tech- 


- nical Schools,” by Mr. F. L. Dunlap; “A New Laboratory Ap- 


paratus for Illustrating Longitudinal Impact,” by Prof W. K. 
Hatt. 

The afternoon was devoted to sightseeing and in the even- 
ing the following papers were read: “The Direct Study of 
Thermo-dynamics,” by Prof. S. A. Reeve; “Laboratory Instruc- 
tion in Electrical Engineering,” by Prof. R. B. Owens; “A 
Course in Highway Engineering for Civil Engineers,” by Prof. 
W. R. Hoag; “Notes on Some Methods in Use in an Engineer- 
ing Laboratory,” by Prof. F. C. Caldwell. 

The session was resumed on Saturday morning when these 
papers were read: “The Claims of Sanitary Science to a Place 
in the Curriculum of Engineering Education,” by Prof. W. T. 
Sedgwick; “Undergraduate Thesis Work,” by Prof. Edgar Mar- 
burg; “The Construction of Models by Students as an Aid in 
Teaching Descriptive Geometry,” by Assoc. Prof. Henry S. 
Jacoby, and “The Training of Engineers for the Maintenance of 
Way Department on Railroads.” 

A business meeting was then held at which committees were 
appointed and officers for the ensuing year were elected. The 
attendance was excellent and the papers were ably discussed. 
The meeting was adjourned sine die on Saturday afternoon, 
August 20. 


Electrical Course at Pratt Institute. 
We wish to call attention to the admirable work done in the 


science and technology department of the Pratt Institute, 
Brooklyn, N. Y., in their two-year courses in drawing and 
machine design and applied electricity. They are filling a want 
that has for a long time been felt in the field of technical edu- 
cation. Their courses are not intended to train expert engineers 
or specialists and their students are men who have had but little 
previous theoretical knowledge and cannot pass the difficult 
mathematical entrance examinations that are required by the 
higher educational institutions. 

They start with low requirements for admission and in two 
years give their students a thorough training in the theory and 
practice of mechanical and electrical work, of which the record 
of their graduates is ample proof. Mr. Arthur L. Williston is 
director of the department and has brought the same up to a 
high standard of proficiency. We also take this opportunity 
of commenting on the excellent evening courses which have 
been inaugurated at the Pratt Institute in which carpentry, ma- 
chine work, plumbing and painting are taught for the insignifi- 
cant tuition fee of $15 for six months. There are also evening 
classes in mechanical drawing, mechanism, physics, chemistry, 
applied electricity and the steam engine, for which a tuition fee 
of $5 is charged for a course covering a period of three months. 
Circulars giving information on these various courses will be 
gladly sent to any one on application to the director of the de- 
partment. 


Classified Digest of U. S. Electrical Patents 
Issued August 9, 1898. 


Batteries, Secondary:— 


PLATE FOR SECONDARY GALVANIC BATTERIES AND COM- 
POSITION FOR PRODUCING SAME. Carl Marschner, Berlin 
Germany, 608,614. Filed Sept. 30, 1896. An exterior lead frame an 
a filling composed of an active material, such as lead oxid, and a 


binding medium, such as amber. 
STORAGE BATTERY. John D. Rively, Pittsburg, Pa., 608,714. Filed 
June 9, 1897. Consists in an outer box or casing having a series of 


positive and negative pas arranged therein and provided with a 
ber or other suitable backing, which serves to form a spbngy sub- 
stance to retain the acid stored in the same, and serves to keep the 
plates in a moist state. 


Conducters, Conduits and Insulators: — 


INSULATION OF ELECTRIC WIRES. Joseph A. Poche, New 
Orleans, La., 608,906. Filed June 22, 1898. An insulation for con- 
ductors carrying currents of high tential, consisting of a sur- 
rounding insulating-sleeve and two inclosing glass cones, retained by 
a collar at one end and a nut at the other. 

ELECTRIC CABLE. Henry A. Reed, Newark, N. J., 608,911. Filed Oct. 
24, 1896. A conductor with an insulating covering and a sheathing 
or armor consisting of spirally laid wires of non-magnetic metal. 


Dynamos and Motors :— 


ELECTRIC MOTOR. William H. Powell, Erie, Pa., assignor to the 
Keystone Electric Co., of Pa., 608,711. Filed Nov. 4, A de- 
vice which prevents the sudden rush of current through the motor- 
armature at starting, and to secure all the necessary starting torque 
with a current not greater than the normal working current of the 
motor; also, to combine all the advantages of a compound and a 
shunt motor by running as a compound machine at starting. 


Electric Heating: 


ELECTRICAL COOKING APPARATUS. John B. Cary, Baltimore, 
Md., assignor of one-half to Marie Clothilde Delavy, Baltimore, Md., 
608,952. Filed March 14, 1898. Combination of two boxes each one 
having therein heating wires and a corrugated tray situated over the 
wires, and strap-hinges, one member of which is adjustably attached 
to a box whereby the boxes may be separated and held in a separated 
position. 

Electro-Chemistry : 


APPARATUS FOR HEATING AIR FOR THERAPEUTIC OR 
OTHER PURPOSES. William Taylor, Edinburgh, Scotland, 608,- 
928. Filed Dec. 21, 1897. The apparatus comprises means for im- 
parting motion to the air or gas, combined with means for heating it. 


Lampe and Appurtenances :— 


ELECTRIC ARC LAMP. Thomas Spencer, Philadelphia, Pa., 608,723. 
Filed Sept. 29, 1897. Enclosed arc lamp having its inductance re- 
duced when lamp is started. Solid carbons can be employed. It has 
a novel clutch and is adapted for alternating currents. 


Measurement : 


ELECTRIC METER AND MOTOR. Harry P. Davis, Pittsburg, and 
rank Conrad, of eo kineburg Pa., assignors to the Westinghouse 
Electric and Mfg. Co., Pa. „842. Filed June 18, 1898. A simple 
and efficient means whereby a shifting magnetic field may be pro- 
duced and employed for actuating an armature or secondary member 
having circuits closed upon themselves and located in such mag- 
netic field at a speed which is proportional to the energy in the 
circuit with which it is connected. 


Miscellaneous :— 


ELECTRODYNAMIC APPARATUS FOR OPERATING CLIPPING, 
BRUSHING OR OTHER MECHANISMS. Warren P. Freeman, 
New York, assignor to Robert J. cae same place, and Francis 
Larkin, Jr, Sing Sing, N. Y., 608,768. Filed Aug. 12, 1897. An 
electrically actuated clipping mechanism, consisting of an electric 
motor, the field magnet of which forms a casing within which the 
operating parts are contained. 

APPARATUS FOR STORING AND USING SOLAR HEAT. Henry 
F. Cottle, Boston, Mass., assignor of two-thirds to William Calver, 
Washington, D. C., and John J, Pratt, Revere, Mass., 608,750. Filed 
Dec. 11, 1897. Concentrating the sun's rays and causing them to fall 
upon a suitable heat receiving and retaining body, such as a pile of 
stones, and then causing the stored heat from said body to fall upon 
a thermo-electric generator, which converts the energy of heat into 
energy of electricity, and finally utilizing the electric energy in any 
suitable manner. 

WIRE STRIPPING TOOL. Leroy A. Sell, Philadelphia, Pa., assignor 
of one-half to Meredith, O. Sullivan, same place, »919. Filed uly 
8, 1896; renewed Jan. b6, 1898. A tool consisting of two jaws linked 
together which grips the wire and strips off the insulation as the 
wire or support are moved longitudinally in relation to one another. 

GENERATOR FOR ELECTRICAL IGNITERS. Benjamin McInner- 
ney, Omaha, Neb., assignor to the McInnerney Mfg. Co., same place, 

,895. Filed March 30, 1898. The combination with the shaft, fly- 
wheel and electrical igniter of a gas engine, of a yoke swinging upon 
a bearing, arms extending from the yoke, a permanent magnet and 
core carried by one of the arms, stop devices limiting the movement 
of the other arm, and keepers carried by the heel. 

GENERATOR FOR ELECTRICAL IGNITERS. Benjamin McInner- 
ney, Omaha, Neb., assignor to the McInnerney Mfg. Co., same place, 
608,896. Filed March 30, 1898. Similar to above. 

STEAM WHISTLE. Foriest A. Davey, Detroit, Mich., assignor of one- 
half to John G. Patterson, Detroit, Mich., 608,955. Filed June 1, 1897. 
A specially constructed steam whistle, with an electro-magnet at- 
tached to pipe and valve for operating it. 


Railways and Appliances:— 


SUPPORTING CLIP FOR OVERHEAD ELECTRIC CONDUC. 
TORS. illiam A. Bartley, Boston, Mass., 608,637. Applica- 
tion filed May 23, 1898. Two separable interlocking members, one of 
which is arranged to be forced into operative position after the wire 
is put up, so as to clamp and support it in conjunction with the fixed 
member. 
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BOND FOR RAILS. George A. Weber, New York, N. Y., Le 
1 - 


Filed Feb. 7, 1888. A bond formed with end portions and a 
ened or enlarged part intermediate its ends. 


Regulation :— 


AUTOMATIC ELECTRIC REGULATOR. Robert Skeen, St. Louis, 
Mo., 608,721. Fited Oct. 28, 1897. For cutting out automatically 
one or more devices in a circuit, so as to utilize the available cur- 
rent to operate to full or nearly full efficiency the remainder of the 
series, and likewise to restore such cut-out devices when the current 
rises to the predetermined voltage. : 


Switches, Cut-Outs, Etc.:— 


LIGHTNING ARRESTER. John F. Kelly, Pittsfield, Mass., assignor 
of one-half to Cummings Chesney, Pittsfield, Mass., 608,685. 
Filed Dec. 16, 1895. A lightning arrester consisting of a column 
of conducting of semi-conducting bodies in bad contact with one 
another, as a whole practically non-conducting under ordinary electric 
stress, but under high stressss aes 

SWITCH FOR VARYING ELECTRIC RESISTANCE. Eduard F. H. 
H. Lauckert, London, rar Assignor to Siemens Brothers & Co., 
Ltd., London, England, 878. Filed Nov. 29, 1897. A switch 
for varying electrical resistance, consisting of a series of conducting- 
segments connected by successive resistances, and twe or more 
brushes connected to move together but insulated from each other 
and electrically connected through a resistance. 

Telephenes:— 
TELEGRAPH REPEATER. He P. Dennelly, Cincinnati, Ohio, 
846. Filed June 28, 1897. mechanism to be employed at a 
station intermediate of two signaling-stations and to act as a repeater 
or relay to automatically transmit the signals, thus shortening the 
length of line operated by one battery. , 

TELEGRAPHY. eorge V. Trott, Chicago, Ill., assignor of one-half 

to Ella M. Cozens, Chicago, Ill., 608,982. Filed Aug. 13, 1897. Rail- 


way telegraph system wherein telegraphic instruments may be em- 
ployed upon moving vehicles to transmit and receive signals. 


—— 


OTES 


An “Accident” From Stealing Trolley Rides. 


Judge Pennypacker, of the Common Pleas Court, Philadelphia, 
ehas handed down an opinion adverse to the interests of small 
boys who steal trolley rides by hitching on behind. The facts 
were that Louis Feingold was stealing a ride upon a car of the 
Philadelphia Traction Company in September, 1895. He had 
seated himself upon the side step of a summer car, and the con- 
ductor observing him from the middle of the car, motioned with 
his finger and told him to get off. The boy became frightened 
and fell off while the car was in motion and was run over, a 
wheel cutting off his foot. Suits were then begun to re- 
cover the damages, and at the trial the court instructed the jury 
to find a verdict for the railroad company. Motions for new 
trials were made, and it was upon these motions that the de- 
cision was rendered. The puaintiffs’ counsel contended that it 
was the duty of the conductor to stop the car and see to it that 
the plaintiff was put down gently and in such a way that he 
could not hurt himself. 

Judge Pennypacker in his opinion says: “Is there such a 
duty? We know of no Pennsylvania case which has so held, and 
the principle does not commend itself to approval. However 
meritorious it may be to save children and others from impend- 
ing danger, we are not required to offer our aid under penalty of 
damages for refusal. To hold that such a duty exists is in ef- 
fect to say that the cars are run for the benefit of trespassers. To 
require the stopping of a car in order to put off intruders might 
be upon certain occasions a great embarrassment to both the 
company and its passengers. A school of trespassing children 
could lawfully stop the running of a railroad. The true rule 
would seem to be that deduced from our cases, and upon which 
the most of them can be reconciled, that force, or that which 
is tantamount to it, cannot be used to the injury of child tres- 
passers, but that the responsibility for care over them rests 
with their parents and guardians.” 
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Damages for Passenger on Electric Car Fright- 
ened by Flashes. 


O> PAULSEN, while a passenger with her niece, twelve 

years old, upon an open trolley car of the Nassau Electric 
Railroad Co., Brooklyn, N. Y., becoming alarmed by the 
flashing from the controller or motor box situated at 
the front railing of the car, jumped from the car 
while it was in motion, and fell to the ground, break- 
ing her leg and receiving other severe injuries. In an 
action brought by her against the railroad company to recover 
for such injuries, there was evidence tending to show that the 
flashing was of an unusual character; that the controller was out 
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of order, a fact which was easily discoverable, and that the car 
had not been inspected before it left the depot on this trip. A 
judgment on a verdict given on the trial for plaintiff for $7,500 
was unanimously affirmed by the Second Appellate Division in 
an opinion by Presiding Justice Goodrich. The court held that 
the question of the defendant’s negligence was properly sub- 
mitted to the jury, and that the judgment should not be dis- 
turbed. It was held that negligence might also be imputed to the 
railroad company from the fact that the motorman, after the 
flashing or flaming began, permitted the car to continue its 
course, without stopping to ascertain the cause of the flame, 
until a new element of apprehension was reproduced by the 
burning of the fuse. 


Purchase of Municipal Lighting Plant. 


A debt for the purchase of an electric light plant for a munic- 
ipal corporation is held, in Mayo vs. Washington (N. C.), 40, 
L. R. A. 163, not to be one of the “necessary expenses” of the 
town which can be incurred without a vote of the majority of 
the qualified voters and legislative authority. 


Responsibility for Flywheel Accident. 


In the autumn of 1895 a flywheel, eighteen feet in diameter, in 
the power house of the Albany Railway in the city of Albany, 
burst or fell to pieces, while in motion, and one of the frag- 
ments killed a young man who was in a saloon on the opposite 
side of the street. In a suit brought to recover damages on ac- 
count of his death, the Appellate Division of the Supreme Court 
in the Third Department has just held that the mere fact of the 
explosion of the wheel was not presumptive evidence of negli- 
gence on the part of the owners operating it. The wheel had 
been purchased directly from the manufacturers and had been 
safely used for two years. “Some injuries are of such a na- 
ture,” says Mr. Justice Landon, who writes the opinion, “that 
the first thought that occurs to the mind is that nothing but 
carelessness or wilfulness could have produced them.” But 
he thinks that the bursting of a flywheel does not fall within 
that class. “The explosion does not, in fact, speak for itself 
and tell us the cause. To punish the defendant because it 
cannot explain the cause of the explosion is not to punish it 
because it has done wrong, but may be because it does not know 
what we wish to find out.” In the language of lawyers, the 
res ipsa loquitur, “the thing itself speaks,” is said to apply to 
those cases in which negligence is inferred simply from the oc- 
currence of the accident. 


CINCINNATI, O. The B. C. A. has rejected the bill for the 
$20 fees for the membership of ex-City Electrician Cabot, in the 
National Electric Light Association. 


Confidence. 
The past week has witnessed an intensification of the con- 


ditions making for betterment. Bank clearings showed a gain 
over a year ago of II per cent., and 56 per cent. over 1896. 
Railroad reports are good, Burlington & Quincy increasing its 
dividend rate to a 6 per cent. basis. Wheat shipments are larger 
than last season, and crops are excellent. Trade in every sec- 
tion is waking up rapidly under a good Fall demand, and the 
iron and steel industry is on a boom. Best of all, there is 
peace. 

The stock market has faithfully reflected the improvement, 
and after enormous transactions and reactions, became steady 
at a much higher range of prices. On sales of 62,974 shares 
Western Union went up to 95% and stayed thereabouts. Gen- 
eral Electric reached 42 and closed at 41%, on sales of 9,115 
shares. New York Edison reached 133. In Boston, American 
Bell Telephone went up to 284 and closed at 282. West End 
Railroad closed at 87%. New York Metropolitan Street Rail- 
way closed at 15914, but Manhattan fell off, closing at 100%. 
There were rumors of its coming purchase and electrification by 
the Metropolitan. 
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General Electric Stock Scaled Down Twenty 
Millions. 


At Schenectady, N. Y., on Aug. 17, the reduction of the capi- 
talization of the General Electric Company was effected at the 
adjourned stockholders’ meeting without any considerable op- 
position. Mr. T. Jefferson Coolidge, seconded by M. Phelan, 
made a motion in the form of a resolution, declaring that the 
capital stock of the General Electric Company be reduced from 
the present amount to $20,827,200, which shall consist of 182,760 
shares of common stock, par value $100, and 25,512 shares of pre- 
ferred stock, par value $100, the now existing common and pre- 
ferred stock and the number of shares of each holder being re- 
spectively reduced to three-fifths of the present amounts. 

Mr. W. L. Putnam, representing the minority preferred stock, 
moved to adjourn and await the result of the Livermore litiga- 
tion. The motion was put to a stock vote and lost—243, 141 to 
9,800. Mr. Putnam also attempted to have a committee appointed 
to appraise the true valuation of the property, but Messrs. Cool- 
idge and Ames affirmed their reliance on the Board of Directors, 
who had carefully considered the matter, and this amendment 
was also lost. 

Mr. Putnam protested that the vote was illegal, for four rea- 
sons: First, because the charter did not authorize the reduc- 
tion; second, because such reduction would practically take 4o 
per cent. from the value of the preferred stock and give it to the 
common stock; third, because the common shares had been 
largely overisstied and had remained unpaid; fourth, because 
there was no sufficient justification for reduction on any grounds 
whatever. Finding that the tide of the reduction movement was 
too strong to be resisted, Mr. Putnam finally succumbed with a 
last attempt to have the vote declared void. 

President Coffin overruled all these objections. The sworn 
tellers made their report through Mr. Darling, their chief. Presi- 
dent Coffin declared that 243,141 votes were cast in favor of re- 
duction and only 9,800 against it. 


ELECTRIC STORAGE BATTERY CO., of Philadelphia, 
did a business in July, it is stated, of $200,000, and August is ex- 
pected to exceed that figure. 


Chas. J. Bogue’s Marine Projectors and Search- 
lights. 


A number of small pamphlets are being sent to the trade and 
interested parties by Chas. J. Bogue, 213-214 Centre street, New 
York, illustrating his line of projectors and searchlights for 
use on large steamships, and small yachts, as well as for freight 
and pleasure boats of every description. The lamps on these 
projectors may be turned in a continuous circle, and the cylin- 
der is snow and waterproof. He also describes the pilot house 
projector of his electric focusing arc lamps operating singly or 
in series on 110, 220, or 500 volt circuits. The lamps are made 
from 1,000 to 10,00 c. p. An aluminum reflector is provided 
which obliterates all shadows. These lamps are suited for use 
by photographers, photo engravers, and lithographers, as well 
as for electric fountains, blue printing, etc. Mr. Bogue also 
makes a specialty of rewinding armatures, repairing commuta- 
tors and doing general installation and construction work. 


MR. A. O. SCHOONMAKER has issued a very neat illus- 
trated bulletin in regard to his India and amber mica, and giving 
three very interesting views of the mines from which he draws 
his supplies. His headquarters are 158 William street, New 
York, and 1563 Monadnock Building, Chicago. 
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An Interesting Catalogue on Mica. 


It is not often we have such a neat and interesting catalogue 
to look over as one lately received from the Mica Insulator 
Company. A short illustrated history of Mica, down from the 
times of Thales and Mahomet to those of the Anglo-Indian, 
opens the book. The illustrations in this article give a good 
idea of the Mica mines of India. There are strange looking 
ladders crowded with Hindoos passing up mica and water in 
baskets and jugs, other Hindoos sitting on their haunches, on 
the open ground, sorting and trimming the transparent crystal; 
bullock carts loading, and on their way down the mountains, 
and the mine owners’ bungalow. 

Micanite is then treated in a very exhaustive manner. It is 
shown how, by splitting and reassembling the raw laminations 
of the mica crystals the natural defects are overcome, and a 
homogeneous material produced. The tables given are useful 
and instructive. They include “Resistances,” “Breakdown Volt- 
ages,” etc., of a large number of insulators. Other instructive 
articles have for their titles “Physical Properties of an Insu- 
lator,” Armature Notes, Construction of Commutators and one 
relating to “Field Spools.” 

The business part of the catalogue includes all the specialties 
made by the company. Among others, micanite plate, flexible 
micanite plate, micanite cloth and paper, micanite commutator 
segments, micanite rings, armature troughs, washers, tubes, 
spools, cylinders, etc., all too well known to receive special 
mention. A striking feature—one that shows the extent of the 
electric railway business of the country, is the fact that a list 
of complete commutator insulators for fifty-one types of street 
railway motors is given. Space is also given to the other ma- 
terials manufactured by the company, including “Empire” oiled 
papers and cloths, linen and asbestos, etc., and similar materials 
treated with their “M I C compound.” We can advise all elec- 
trical engineers interested in the improvements made in elec- 
trical insulation to send for this catalogue. They will find it 
both instructive and useful. 


Impulse Water Wheel Company. 


The new water wheel catalogue issued by the American Im- 
pulse Wheel Company, 120 Liberty street, New York, has just 
been received, and contains a great deal of valuable and inter- 
esting information on the subject of water wheels in general 
and the impulse wheel manufactured by this company in par- 
ticular. A great deal of time and thought must have been ex- 
pended on this book, which will prove of great value to any 
one interested in the subject of water power and long distance 
transmission. The catalogue contains data for estimating the 
head and quantity of water power and speed of water wheels, 
as well as the construction of pipe lines. There is a chapter 
on weir measurements and tables for weir dams, power of 
water and speed for standard wheels, and one on the use of 
turbines, all accompanied by explanatory notes. A large variety 
of impulse wheels for various purposes are illustrated, as well 
as the Lombard governor and the McCormack turbines. An- 
nexed to the catalogue is a table giving the average water 
pressure in various cities taken from Baker’s Manual of Ameri- 
can Water Works. The catalogue is handsomely bound, and 
is a credit to this company which of late years has done such 
useful work in the developing of water powers of this and 
other countries. The catalogue will be sent to any one on ap- 
plication. 


Allgemeine Elektricitats Gesellschaft. 


The above company, which might be said to represent to 
a very large extent, the electric railway development in Ger- 
many and adjoining countries, have recently issued a very inter- 
esting pamphlet containing a list of roads equipped by them. 
Fifty-five roads are enumerated, with a total length of track of 
1,095 km.; 1,861 motor cars and 12 snow sweepers. Twenty 
more roads are in course of construction. The tables give the 
following data of each road: The year the road was opened, 
name of the company operating the road, its length, distance 
between tracks, kinds of tracks used, maximum grade, number 
of motor cars, trailers, motors, boilers, with their evaporating 
surface; number of steam engines, their capacity; total capacity 
of the plant, number of generators, their voltage and the total 
power in kilowatts. It is a valuable pamphlet and one which 
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gives a splendid idea of the progress of electric railroading 
abroad. 


Smith & Hemenway Company. 


A very attractive and useful catalogue has just been issued by 
the above company, located at 20 Warren street, New York, 
which contains a mint of information on various kinds of cut- 
lery, such as knives, pliers, razors, etc. A large portion of the 
catalogue is devoted to a description of the telephone apparatus 
manufactured by the Ericsson Telephone Company, also located 
at 20 Warren street. There are shown the desk and interior 
telephones as well as the long distance transmitter, double pole 
receiver, Swedish induction coils, and the Ericsson Swedish 
coal-grain microphone. The catalogue also contains a descrip- 
tion of the goods manufactured by the Utica Drop Forge & 
Tool Company and the Swedish Razor Company. 


New York Trade School. 


The annual catalogue of the New York Trade School, located 
on First ave., between 27th and 28th sts., New York, has been 
received, and contains very interesting details about the splen- 
did work done by the students of this admirable institution 
during the past few years, and the announcement of the courses 
for the coming year. These include bricklaying, plastering, 
plumbing, electrical work, carpentry, house painting, steam 
fitting, fresco painting, blacksmith work, printing, sign painting, 
sheet metal cornice work and drawing. Day and night instruc- 
tion is given for moderate fees which include the use of tools 
and materials. The system of instruction followed at the 
school is what is known as the “Auchmuty System, and was 
originated by the founder. By this system a course is ar- 
ranged in which both the practical and theoretical branches of 
the trade are taught, so that not only is the school training 
quickly acquired, but the scientific principles that underlie the 
work are also mastered. Mechanics of high skill and long ex- 
perience act as instructors. Each student receives individual 
care and attention. lne equipment of the respective workshops 
of the school offers every facility for instructive purposes. 
Since the New York Trade School was founded, 6,805 young 
men have attended the school, and during the past five years 
the annual attendance has averaged over 500 students. The fee 
for the electrical course is $16 for the entire course, and is re- 
served for young men between seventeen and twenty-two years 
of age. The different divisions included in this course are bell 
work, burglar alarm systems, electric gas lighting, and elec- 
trical wiring, and judging from the work of the students illus- 
trated in the catalogue the instruction seems to be thorough 
and practical. This catalogue will be sent to any one on appli- 
cation to the school. 


Denver Engineering Works. 


A very handsome pamphlet has recently been issued by the 
above company, located at Denver, Col., showing a great va- 
riety of steam and electric hoisting plants installed by them. 
Numerous illustrations of direct-acting hoisting engines are 
shown and their advantages for different classes of work are 
pointed out. They also show hoists driven by double engines 
as well as friction hoists, various kinds of mining hoists and a 
large number of similar machines driven directly by electric 
motors. The catalogue also contains several interesting and 
valuable tables, and the book must certainly prove of value to 
anyone in need of such apparatus. The catalogue will be sent 
to anyone on application. 


The “ Zeitschrift fiir Elektrochemie.” 


Since July 1 our esteemed contemporary, the Zeitschrift für 
Elektrochemie, which is edited by Dr. W. Nernst and Prof. W. 
Borchers, has appeared weekly instead of bi-monthly. This 
change has been found necessary on account of the number of 
important articles which it had been found impossible to pub- 
lish for want of space. The quarterly subscription will, how- 
ever, remain the same as heretofore. 


SCHOENHOFEN BREWING CO., Chicago, has ordered 
from the Ball Engine Co., Erie, Pa., one 100-horse-power en- 
gine, direct connected to Western Electric dynamo. 


August 25, 1898. ] 
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The C & C Agency in Chicago. 


Mr. Martin J. Insull, of Chicago, formerly of the engineering 
firm of Sargent & Lundy, has been a visitor in New York 
during the last week. While here Mr. Insull arranged with 
The C & C Electric Co. to represent them in the Chicago ter- 
ritory, with headquarters in rooms No. 1012 to 1013 Monadnock 
Block. Sargent & Lundy have during the past year repre- 
sented The C & C Electric Co. in Chicago, with Mr. Insull 
in charge of the electrical department, but with Mr. Insull’s 
recent withdrawal from the firm the C & C agency was re- 
linquished. Mr. Insull’s long experience in the electrical field, 
his extensive acquaintance, his thorough familiarity with C & C 
apparatus, and the general excellence of the product of The C 
& C Electric Co. assure the success of his efforts. 


New G. E. Machine Shop at Schenectady. 


W ORK on the machine shop of the General Electric Com- 
pany at Schenectady was begun last week, when ground 
was broken for what will be a most important addition to the 
great manufacturing facilities of that company. The contracts 
have been let to A. & R. Roberts, of the Pencoyd Iron Works, 
Philadelphia, for the steel construction and to J. J. Turner, of 
Amsterdam, N. Y., for the masonry, etc. The cost of the new 
building is estimated at $175,000. The new machine shop will 
face on Central avenue, opposite Building No. 15. It will be 
653 feet long and 166 feet wide and will be divided into three 
aisles; the central one having a width of 65 feet, the side aisies 
being each about 50 feet wide. The total floor space of the building 
will be not less than 144,250 square feet. It will contain the ma- 
chinery necessary to handle the very large apparatus which the 
requirements of modern practice have rendered necessary. 

The need of such an addition to the manufacturing facilities of 
the General Electric Company is realized after a visit to the fac- 
tory at Schenectady at the present time. The many orders both 
for large machinery and for large quantities of apparatus, are 
severely taxing their facilities, and such has been the rush of 
work that the traveler on the New York Central Railroad as he 
passes the town at night sees at least half of the buildings lighted 
up and filled with employees busily engaged in pushing forward 
to completion the orders in hand. The running of night shifts 
'" has been carried on since the beginning of the year, and accord- 
ing to the superintendent, there are few signs of the practice be- 
ing abandoned for the present. It is expected that the new ma- 
chine shop will be completed before the end of this year. The 
machinery will be driven by the current transmitted from Me- 
chanicville, 17 miles distant. 

In addition to the new machine shop, the General Electric 
Company is making several important extensions to other build- 
ings. The new foundry, which was recently begun, is now in po- 
sition to receive the iron work, the support for the great trav- 
eling crane having been erected last week. This building when 
finished will contain, it is said, the largest foundry under one 
roof in the world. 
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CROCKER-WHEELER ELECTRIC COMPANY show an 
excellent illustration of power generator. 

WESTERN ELECTRIC COMPANY advertise a speaking 
tube as being one of the requirements of every thoroughly 
equipped electrical supply house. 

WESTINGHOUSE ELEC. & MFG. COMPANY show il- 
lustrations of their Multipolar Generator and Motor. 

C & C ELECTRIC COMPANY are advertising a new type 
A orn speed motor and dynamo to be known hereafter as 

VICTOR CIRCUIT BREAKERS are advertised by F. A. 
La Roche & Co. 

THE COLUMBIA INCANDESCENT LAMP COMPANY 
refer to trial orders for their well known make of lamp, and 
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keep continually a large stock on hand in order that prompt 
shipments may be made. 

J. JONES & SON call attention to their automatic time cut- 
out which will pay for itself in a short period by the mere 
economy effected by a sale. 

ELECTRIC APPLIANCE COMPANY announce a flexible 
conduit for interior wiring. 

THE GARVIN MACHINE COMPANY show an illustra- 
tion of a universal milling machine, and announce that they have 
over a thousand machine tools, both new and second-hand, that 
are ready for immediate delivery. 

WESTERN TELEPHONE CONSTRUCTION CO., Chi- 
cago, has considerable to say in regard to the Carty patent. 


ELECTRICAL APPLIANCE CO., Chicago, says: 
iron and steel armored conduit is being used to the exclusion of 
almost everything else in new conduit work, there is neverthe- 
less a great deal of work where iron armored conduit cannot be 
used. The most satisfactory substitute under such circumstances 


“While 


is Canvasite flexible conduit. This is particularly useful in 
wiring or rewiring old buildings and in difficult and out of the 
way places in new buildings. The Electrical Appliance Com- 
pany are carrying Canvasite flexible conduit in all sizes from % 
inch to 1% inch and find that it has a ready sale for the above 
mentioned uses.” 

THE NEW YORK & OHIO CO., manufacturers of the 
celebrated Packard transformer, have recently brought out 
their latest model, which is to be known as “Model 98.” The 
results secured on this new model are noteworthy in the way of 
transformer regulation and efficiency. The Electric Appliance 
Company, general Western agents for the Packard transformer 
are distributing special circulars of the same, giving tabulated 
results of a number of tests. The manufacturers of this trans- 
former are prepared to guarantee these results on each and 
every transformer sold, and a large fall trade is looked for on 
the “Model 98.” 

THE DEARBORN DRUG & CHEMICAL WORKS, of 
Chicago, has recently analyzed fourteen boiler feed waters and 
shipped two carloads of suitable scale solvents to large sugar 
concerns in the Hawaiian Islands. 

THE ELECTRIC APPLIANCE CO. have recently issued a 
little folder calling attention to their ‘Self-Contained Automatic 
Telephone Hook.” This hook was designed by the manager of 
their telephone department and is manufactured exclusively by 
the Electric Appliance Company. It is claimed that it can be 
installed in a smaller space than any other hook on the mar- 
ket. Its installation is very easy, as the hook is put together 
complete in one piece of apparatus; and all that is necessary 
is to screw it in the telephone box. 

GREENMAN ELECTRIC CO., of Sioux Falls, Iowa, is in 
the market for good electrical agencies in its territory. It has 
a paid-up capital of $2,000, and is making and selling electrical 
supplies, steam and gasoline engines, mechanical supplies, etc. 
H. K. Greenman is president and manager; M. E. Greenman, 
vice-president, and E. P. Greenman, reenman, secretary and treasurer. 
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THOMAS WESTCOTT is the nar is the name of a man against whom 
the police give warning. One of his recent swindling tricks 
was to use stationery like that of the Columbia Electrical Co. 
of Worcester, Mass., with a false statement of change of ad- 
dress, and then order all kinds of goods sent to the “new” 
address in Boston. One New Jersey firm sent on goods, which 
Westcott at once turned over to a junk dealer for $900. 

NEW HAVEN, CONN. The New Hayen Gas Light Com- 
pany have placed the contract with the Berlin Iron Bridge Com- 
pany, of East Berlin, Conn., for their new fireproof coal shed. 
The building is 60 feet wide and 500 feet long. The framework 
of the building is steel, so arranged that the coal cars are 
brought into the building on a track supported by the roof 
trusses, the idea being to provide the maximum storage at the 
least expenditure of power and room. 
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A Novel Job at Adrian, Mich. 


Clarence Belcher, an 11-year-old lad of Rome Center, has a 
unique job with the electric lighting company, says the Adrian 
' aimes.” He comes here once a year and works about two days 
and a half in the capacity of “oiler” of the street lamps. The 
lamp is lowered to the ground, Clarence gets astriue the iron 
shade, and is then drawn up to the wire, where he oils the pul- 
leys. The little fellow has all kinds of nerve and secured his 
present positon last year through his reputation as a climber. 
He gets 50 cents a day. 


Telephony from Paris to Berlin. 


A long distance telephone service is being arranged to con- 
nect Paris and Berlin. Messages will be received at Brussels and 
thence transmitted to the two termini. It will be interesting to 
see what kind of treason will be sent across by wire from Berlin 
to Paris when this new service is got into operation. At any rate, 
it will be a capital thing for Brussels, as this city will thus be- 
come the centre of telephonic communications in the middle of 
Europe. 


Electricity for the Central Pacific. 


Electric locomotives for operating the mountain divisions of 
the Central Pacific Railway are said to be under consideration. 
It is believed that sufficient water power can be obtained from 
the mountain streams in the vicinity of the line to generate the 
current, and it is proposed to operate the road in this way from 
Sacramento east across the Sierra Nevadas to Verdi, Nev., a dis- 
tance of 144 miles. While the above is only newspaper rumor, 
the high price of coal on the Central Pacific makes the story one 
which is not at all improbable. 


MR. A. D. ISHAM, New York branch, 107 Liberty street, 
of the Eureka Tempered Copper Works, has been amusing his 


summer leisure by sending blotters to his friends. He says a 
prosperous season is at hand. 

MR. G. A. NISBET, general manager of the Electric Ap- 
pliance Co., Thomas Building, New York, has placed his Chi- 
cago agency in the hands of Mr. Martin J. Insull, who has 
recently opened up in that city as a manufacturers’ agent. This 
agency includes the States of Illinois, Wisconsin, Michigan and 
Indiana. 

STUCKY & HECK ELEC. MFG. CO., New Jersey Railroad 
avenue, Newark, N. J., are running their factory overtime and 
have been doing so for some weeks past, on all kinds of repair 
work. 

EDMOND ELEC. TRACTION AND SIGNAL CO. has 
been formed with a subscribed capital of $500 by D. N. Maxon, 
G. E. Cruse, C. S. Jones, D. A. Davies and R. H. Starr, all of 
New York City. 

MANHATTAN RAILWAY CO. says it is still expecting to 
make the change to electricity, and that the matter will be put 
through as soon as possible after Mr. Gould’s return this month, 
when, it is alleged a preliminary contract with the General 
Electric Co. will be put in execution. 
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electric plant. The engines, which are to be built by the Ball 
Engine Co., Erie, Pa., are direct-connected to Eddy dynamos. 

HUBBELL ELECTRIC LAMP CO., 1311 Capouse avenue, 
Scranton, Pa., are putting on the market a new electric lamp, 
chiefly for bicycle riders. The officers of the company are: 
Capt. C. J. Hubbell, president; Dr. L. M. Gates, vice-president; 
W. D. Boyer, secretary and treasurer. The company is reported 
as very busy. 

HOT WEATHER has driven a good portion of the foreign 
population of Philade!phia into the rural suburbs, reached by 
trolley, where they spend the night in the woods in order to get 
sleep. Fox Chase is a favorite resort on account of its freedom 
from mosquitoes. 
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MR. T. B. DOOLITTLE has been awarded the Edward 
Longstreth medal of the Franklin Institute for his work in de- 
veloping and securing the use of hand-drawn copper wire, of 
which such large use is now made, especially in telephony. 


RS 


CO SOUTHERN NOTES 2, 


ži 

CENTRAL MANUFACTURING COMPANY, of Chattan- 
ooga, Tenn., are issuing a large postal card on which they enum- 
erate a number of their excellent specialties in the electrical 
woodworking line, such as cross arms, pins, brackets, etc., with 
weights and prices in each case. They will be glad to receive 
inquiries as to line construction material. 

CAROLINE LIGHT & POWER CO,, Aiken, S. C., has re- 
cently ordered a 250 h. p. cross-compound engine from the Ball 
Engine Co., Erie, Pa. The engine is supplementary to their 
present power plant. 

COLUMBUS, GA. The Columbus Power Co. is to develop 
electrically a water power of 40,000 h. p. President H. M. 
Comer, of the Central Railroad of Georgia, is at the head of the 
enterprise. 
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The Mechanicville, N. Y., Three-Phase Trans- 
mission Plant. 
INTRODUCTION. 


THE development of the power of St. Anthony’s Falls, on 

the Mississippi, at Minneapolis, Minn.,' is followed closely 
by the utilization of the power of the upper waters of the Hud- 
son River at Mechanicville, N. Y., where an undertaking of no 
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power would without doubt find a market. But most important 
of all, it lay only seventeen miles from Schenectady, where, cov- 
ering not less than 130 acres of ground, the largest electrical 
works in the world are operated from an extensive steam plant, 
with which the electrical power from the Mechanicville cataract 
could readily compete. 

After consultation with the chief engineers of the General 
Electric Company, in which the necessary assurances were 
given, Mr. King formed the Hudson River Power Transmis- 
sion Company. The hydraulic engineering features of the de- 
velopment were carried out in their entirety by Mr. A. C. Rice, 
chief engineer of the Stillwell-Bierce & Smith-Vaile Company, 
and it may be said that in the complete work as it stands to- 
day little or no departure from the plans laid down by Mr. Rice 
has been made. As the General Electric Company was to pur- 
chase the largest amount of power, its advice as to the electrical 
equipment was naturally closely followed. The result brought 
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THE POWER BEFORE DEVELOPMENT, MECHANICVILLE, N. Y. 


less magnitude has, within the past few days, been completed. 
Five to seven thousand horse power is available at the power 
house and the use of high tension current permits of its dis- 
tribution over a wide territory. 

Early in 1897 the attention of Mr. R. N. King, president of the 
Stillwell-Bierce & Smith-Vaile Company, of Dayton, O., was 
drawn to this water power. His long experience with water 
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about by the harmonious co-operation of both hydraulic and 
electrical engineers is a power transmission plant in every re- 
spect strictly representative of the most modern hydraulic and 
electrical practice. 
GENERAL LOCATION. 
At the point chosen for the hydraulic development the phys- 
ical conditions make the location an ideal place for a dam and 


i r e 


eu — 
` - Yig- > 
Be >ii ee d 


THE MAIN DAM AND WASTE GATES, MECHANICVILLE, N. Y. 


powers and their development led him speedily to recognize the 
possibilities which here lay ready to hand. The site is only two 
miles from Mechanicville, eleven miles from Troy and eighteen 
miles from Albany, in each of which towns large quantities of 


4Electrical Engineer, June 2, 1897, and May 5, 1898. 


power house. The banks and bottom of the river are of rock, 
as is Bluff Island, which divides the Hudson into two channels, 
and here during the greater part of the year is water sufficient 
to produce from 7,000 to 10,000 h. p. The island is about one- 
third of the distance across the river from the western bank, ,the 
combined width of the two channels being about 1,200 feet. The 
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western channel is used for the head and tail races. In order 
to make the excavations for the power house and the main dams 
heavy cofferdams were built across both streams. 

DAMS. 

The power house starts from and extends out into the river 
about 215 feet, and is connected with Bluff Island by a concrete 
dam 26 feet high above the bed of the river, 10 feet wide on top 
and 18 feet wide at the base. The up-stream face is vertical and 
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and pinion. The eastern dam is practically a solid rock wall 
capable of safely resisting any flood. To prevent any floating 
rubbish, ice or logs reaching the rocks or choking the waste- 
gates, a floating wooden boom stretches from the western end 
of the spillway diagonally for a distance of 400 feet to the edge 
of the normal river bank, and then for a distance of 1,000 feet 
to the main embankment of the Mechanicville highway. It is 
anchored to a line of stone-filled cribs. Between the west end 
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the down stream face sloping. The top of this dam is at an ele- 
vation that the water will never reach; thus, no provision is 
made to take care of falling water on the down-stream side, but 
the dam is provided with four arched waste-gates 4 feet wide 
and 6 feet 9 inches high, operated in the same manner as those 
in the main dam. 

The main dam is on the eastern side of the island. It is built 
entirely of concrete, as indeed is the entire construction, with 
the exception of the upper walls of the power house. The up- 
stream face is vertical, the down-stream face is curved and pro- 
vided with a horizontal apron 14 feet wide, which throws the 
falling water off horizontally, and thus effectually prevents wash 
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of the power house and the Mechanicville highway a broad road- 
way has been built of earth and slate rock. 

To avoid any possibility of water finding its way through the 
embankment in case of very high water, a concrete core was put 
in the centre, starting at the solid rock and finishing two feet 
below the surface of the road. The embankment forming the 
roadway is 40 feet wide on the top, 124 feet at the base and 18 
feet high at the deepest point. . 

THE POWER HOUSE. 

The power house lies between the west bank and the short 
concrete dam, nearly filling the space between the island and 
the west bank of the river. It is practically a continuation of 
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or scour of the toe of the dam. The dam is 16 feet high above 
the river bed, 8 feet thick immediately below the crest, 16 feet 
thick through the base and 30 feet thick through basé and apron. 
The dam is set between massive abutments anchored to the 
rock sides of the river bank and island. The length of the 
spillway between abutments is 800 feet. 

In the western abutment are twelve arched waste-gates of 
ample proportions. Each gate is 4 feet wide and 6 feet high, 
and is opened and closed by a heavy iron hoist operated by rack 


the dam, and, like the main dam, is of concrete, with the excep- 
tion of the upper walls. Its construction is of the most substan- 
tial character, the foundations are carried down to the bedrock 
and the house is carried on heavy steel box web girders resting 
upon steel I-beam columns. The latter are imbedded in con- 
crete walls carrying arches, which form the floor of the gener- 
ator room and the floor on which the wheel flumes rest. The 
walls form a separate and distinct tail race 22 feet wide for each 
set of turbines, from which the water may be shut out at will. 
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The house is divided into two parts by a thick head wall. The 
up-stream part contains wheel chambers for seven 1,000 h. p. 
wheels, of which five only are at present occupied. The down- 
stream portion contains the wheel governors and the electrical 
apparatus. The length of the power house proper is 257 feet 6 


inches, the width of the dynamo room between head wall and 
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south wall, 34 feet, and the width of the wheel chamber portion 
32 feet 6 inches. The total width of the power house is 66 feet 
6 inches. At the western end an “L” extension runs up stream 
87 feet 5 inches long and 44 feet 10 inches wide. This portion 
of the power house is of brick. A retaining wall runs down 
stream from the power house along the western bank a distance 
of 50 feet. The western stream, running between the bank and 
the island, forms the forebay, 300 feet long. The main tail race 
is 205 feet wide and joins the main stream 750 feet below the 
power house. 

Arched chambers are provided for seven main wheels and two 
exciter wheels. Each main chamber is 32 feet 6 inches long, 22 
feet wide and 17 feet 5 inches high, and is provided with two 
6-foot manholes. Each exciter wheel chamber is 32 feet 6 inches 
long, 17 feet § inches high and 10 feet wide. The head wall of 
the chambers is 6 feet thick, the wall on the up-stream sides 3 
feet thick. In the head wall of each main chamber is set a heavy 
cast-iron cover, through which the turbine shaft passes in a 
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watertight packing box, carrying the ring oil bearing for the 
shaft. The saving in space effected by the new arrangement of 
housing and coupling together of the turbines, patented by the 
Stillwell-Bierce & Smith-Vaile Company, has tended to diminish 
considerably the size of the power house. A 20-ton crane from 
the works of Pawling & Harnischfeger, Milwaukee, runs the en- 
tire length of the dynamo room. 

In front of the wheel chambers and running the entire length 
of the power house is a trash rack of steel bars supported on a 
framework of steel channel and I-beams. This rack effectually 
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prevents the access to the wheels of any rubbish or floating ma- 
terial that may escape the boom. 
MAIN WHEELS. 
The main wheel plant consists of ten pair of 42-inch horizontal 
Victor turbines of the latest type, built by the Stillwell-Bierce 
& Smith-Vaile Company, of Dayton, O. Each main turbine con- 


ie 


LOOKING UP-STREAM. 


sists of two pair of wheels, which, at the normal speed of 114 
revolutions, is rated at 250 h. p. The total power of each set of 
turbines is, therefore, 1,000 h. p. Five units are now in position; 
the two additional turbines will be installed shortly. The head 
under which the water wheels are operated is 18 feet. 


EXCITER WHEELS. 

The turbines for the exciters consist of three 18-inch Victor 
cylinder gate wheels, having, at 259 revolutions per minute, a 
total of 300 h. p. The quarter turns and packing boxes of these 
wheels are brought through the wall beneath the station switch- 
board. 

DRAFT TUBES. 

Two draft tubes lead from each main turbine, the forward tube 
descending straight into the tail race beneath the power house, 
the rear or up-stream tube curving and flaring downward and 
outward. Each tube is 9 feet 6 inches in diameter at the bot- 
tom. Two draft tubes are also allotted to each set of exciter 
wheels, the setting following a similar arrangement. The rear 
tube is 4 feet in diameter, the forward tube, 3 feet. 


MAIN AND EXCITER WHEEL GOVERNORS. 

The speed of each set of main wheels is regulated by a Geisler 
electro-mechanical governor, mounted on a platform directly 
over the turbine shaft and between the head wall and the gen- 
erator. 

The use of electricity renders the mechanism of this governor 
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extremely sensitive and effective, and the gates can be entirely 
opened or shut, should the full current be thrown on or off, in 
six seconds. The driving pulley is replaced by a rawhide pin- 
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ion, giving a rigid connection between the governor and the 
wheel, and making 400 revolutions per minute. The speed may 
be increased to shut off or throw on in less than six seconds if 
necessary. The Geisler governor is now in use in many of the 
most important electric power transmissions in this country and 
Canada, including those of Columbia, S. C.; Pelzer, N. C.; La- 
chine, Que.; West Kootenay, B. C., and Montmorency, Que. 
The governors controlling the exciter wheel gates are im- 
proved “Snow” governors, which rapidly bring the speed to nor- 
mal when changes are neither frequent nor heavy. They are es- 
pecially adapted to the regulation of water wheels driving ex- 


MAIN WHEEL GOVERNORS, GEISLER TYPE, MECHANIC- 
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citers, and are provided with adjustable stops, which limit the 
hoisting action on the gate as soon as the gate is fully open. 


GENERATORS. 

The dynamo room is a spacious chamber, well lighted by win- 
dows on all sides. It is 255 feet long and 34 feet wide, 30 feet 5 
inches in the clear from floor to roof truss and 22 feet from floor 
to crane. The ultimate generator capacity of the station is 7,000 
h. p. in seven generators, each of 750 kilowatts capacity. Five 
have been installed and are now running. They are unitooth, 
three phase, 40-pole 114-revolution alternating current ma- 
chines, having revolving fields and stationary armatures, and 
wound to deliver 36 amperes of current at a periodicity of 38 
cycles and a pressure of 12,000 volts to the transmission lines. 
They are arranged for operation in parallel at constant voltage. 
By using the revolving field type of generator and thus secur- 
ing this pressure directly from the machine, the use of step-up 
transformers to raise the voltage for transmission purposes is 
avoided. As the current is to operate synchronous and induc- 
tion motors, to operate lights and to be converted into direct 
current through rotary converters, a frequency of about 40 cycles 
was selected as most suitable for the different conditions re- 
quired. 

The alternators are similar in their main characteristics to 
those successfully used in the development of the power of the 
Lachine Rapids at Montreal. 

The armature frame or ring is of the box type, 15 feet 4 inches 
in diameter and 36 inches wide. It is bolted to a base 18 feet 2 
inches long by 10 feet wide, along which it may be moved paral- 
lel with the shaft, in order that the revolving field spider and 
poles may be uncovered should occasion arise. The armature 
winding is protected on each side by iron shields. The pillow 
blocks are also bolted to the base, and the bearings are of the 
spherical seated self-oiling type used in all General Electric gen- 
erators. 

The field ring is bolted to the spokes of the spider. It car- 
ries 40 poles, each securely fastened by two bolts to the ring. 
The whole revolves on a shaft 15 inches in diameter, provided 
with a rigid coupling on the turbine side bolted to a similar 
coupling on the turbine shaft. The dynamo shaft is extended 
for coupling to a vertical steam engine in case of necessity. 

The following reasons for securing this type of alternator have 
been given by Mr. C. P. Steinmetz, of the General Electric 
Company: In addition to the advantage which the stationary 
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armature type has over the stationary field type in allowing a 
high transmission voltage to be taken directly from the arma- 
tures, it allows of a fairly low saturation of the magnetic circuit, 
giving an almost straight saturation curve. This is preferable in 
power transmission, since a considerable increase in the voltage 
may be obtained, if needed, to cover excessive urop in the lines 
due to heavy loads, and the voltage may be maintained even if 
the speed remains low. 


EXCITERS. 

The exciters are placed one on each side of the stairway lead- 
ing to the switchboard gallery. They are 6-pole 100-kilowatt 
125-volt standard General Electric machines, with ribbed field 
frame and ironclad armatures. 


SWITCHBOARD. 

The switchboard, erected on a gallery on the north wall of 
the dynamo room, is built up of nine highly polished panels of 
blue Vermont marble, each panel 7 feet 6 inches high, 3 feet o 
inches wide and 2 inches thick. Of these nine panels, five are 
used for the generators and two for the feeders; one is the total 
output panel and the last is for the control of the exciters. The 
generator panels occupy the left side of the board, and room on 
the gallery is left for two additional panels. The feeder panels 
are on the right side; the total output panel is between these and 
the generator panels, and the exciter panel is the third panel 
from the left-hand end of the board. 

Each generator panel is equipped with the following instru- 
ments. One inclined coil alternating ammeter reading to 75 
amperes for the generator ard one direct current ammeter read- 
ing to 150 amperes for the field. Above each of these is a pilot 
lamp and between each pilot lamp a synchronizing lamp. Be- 
neath the two ammeters is an inclined coil voltmeter reading to 
15,000 volts, and beneath this instrument are three single-blade 
double-throw quick-break high tension switches, each mounted 
upon pyramids of corrugated hard rubber. Similar pyramids in- 
tervene at the back of the board, between the bus bars and the 
board. The corrugations give a total distance of about 8 inches 
of surface between the metal clips and hinge and the surface of 
the marble on each side. 

As these switches are to break current of 12,000 volts, they 
are tested to break without dimculty currents ~- 21,000 volts. 
The switches are withovt handles. An eye is made in the end 
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of each blade, into which a hook at the end of a stick may be 
inserted and the switch opened by the attendant from a safe dis- 
tance. Further, to prevent any dangerous arcing from blade to 
blade marble barriers 114 inches thick, 3 inches long and 12 
inches wide from the face of the board are erected between each 
blade. 

On the left-hand side of each generator panel sub-base are 
two 100-ampere double-pole double-throw carbon-break switches, 
one the field switch, the other the lighting switch. On the back 
of the panels are the high tension fuse blocks. 
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These fuse blocks, designed for 20,000 volts, are of the snap- 
break expulsion type. They are mounted on pyramids of cor- 
rugated hard rubber, which contain copper spring contact clips, 
between which two copper blades enter, connecting the fuse 
block to the line. The aluminum fuse is held tightly between 
two arms, which are moveable around a pivot, and may be pulled 
apart by two strong spiral springs encircling this pivot. As 
soon as an increase of current in the line melts the fuse its two 
halves are instantly pulled apart, and thus the formation of an 
arc between the two halves is prevented. The melting of the 
fuse can only occur in a small chamber protected by wooden 
blocks. The whole device is covered by two vertical wooden 
boards. Sliding in between these wooden boards in vertical slots 
are fibre shields intended to prevent arcing over between the 
two arms after the separation of the two halves of the melted 
fuse. The two wooden blocks and fibre shields are held in posi- 
tion by four screws. The whole fuse block is inserted in the line 


sw 


THE ELECTRICAL ENGINEER. 


197 


These high potential plunger switches consist simply of long 
copper rods, sliding in hard rubber tubes. The upper ends of 
the rods reach into small rings, in contact with which they are 
held by a lever catching a small rubber band on the lower end 
of the copper rod. This lever is held in place by a spring and 
is released by moving a rocker arm on the back of the switch- 
board. The moment it is released a spiral spring pushes the 
copper rod downward, and by this movement, aided by the 
action of gravity, so suddenly is the contact broken that arcing 
between the rod and the ring is prevented. The rocker arm con- 
trols the three switches for each set of bus bars, so that they may 
be all released at once. 

On the upper part of each feeder panel at the back is a current 
transformer for each outgoing line, two recording single-phase 
wattmeters, each reading to 25 amperes and 12,000 volts, and two 
potential transformers. 

On the front of the output panel are two Thomson recording 
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simply by pushing the two blade-like copper contacts between 
the clip contacts, which are connected by solid copper rods to 
the bus bars. The wooden boards protecting the fuse are 1014 
inches long and 6% inches wide. The corrugated rubber pyra- 
mids on which the contacts are mounted are 3% inches high. 
The field rheostats are hung beneath the gallery and are oper- 
ated by hand wheels on the gallery and bevel gears below it. 

The exciter panel controlling the two direct current exciters 
carries two pilot lamps, two circular dial ammeters, each read- 
ing to 1,000 amperes, one volt meter reading to 150 volts, one 
four-point pressure switch, one synchronizing switch, two 800 
ampere triple-blade double-throw equalization switches and two 
packed card rheostats. 

The two feeder panels are similar to each other in every re- 
spect. Each outgoing line is provided with an independent am- 
meter reading to 150 amperes and a quick-break double-throw 
high-tension switch, similar to those on the generator panels, 
and similarly mounted on the board. Mounted also on corru- 
gated hard rubber pyramids are the six circuit-breakers or auto- 
matic plunger switches. 


wattmeters for balanced three-phase circuits, each reading to 300 
amperes and 12,000 volts, and twelve triple-pole single-throw 100- 
ampere switches, with fuses for the lighting circuits. On the 
back are four potential and two current transformers. 

The lightning arresters are of the G. E. short-gap type. The 
principle on which this arrester operates is very simple. It al- 
lows the passage of any high potential discharge, but effectually 
prevents the alternating current from following and maintaining 
an arc. The gap spaces in the lightning arresters at Mechanic- 
ville are very small—about 1-32 inch—each space lying between 
two solid metal cylinders 2 inches in diameter and 2 inches long. 
A low non-conductive graphite resistance is placed in the circuit, 
and the action of the arrester, therefore, is dependent upon the 
cooling effect of the large metal cylinders, aided by the reversal 
of the alternating current and the introduction of the non-induct- 
ive resistance. The line is protected by double-pole 2,000-volt 
arresters, connected six in series to give the necessary number 
of spark gaps. There are three sets of these. One at Mechan- 
icville, grouped around the first transmission pole in a small 
house 15 feet square, one set on the Schenectady side of the 
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Glenville bridge, where the overhead pole line connects with the 
underground cable, and the third at the G. E. works. 


LEADS. 

The lead-covered leads from the generators are taken out at 
the base of the machine and are laid in ducts in the floor. Rub- 
ber-covered wire is used for the field connections. The cables 
rise on a frame from the duct to the floor of the gallery, through 
which they rise to the board. From the back of the board the 
line wires rise to supports bolted to the I-beam on the north 
wall, which supports one of the grand runways. The lines run 
along the north and west walls and pass out to the poles through 
a blind window over the door of the power house. 


TRANSMISSION LINE TO SCHENECTADY. 

The line from Mechanicville to Schenectady is the only one at 
present erected. It consists of three No. ooo B. & S. bare wires, 
this large gauge being employed in order to give the line as high 
self-induction as possible. This insertion of self-induction in 
transmission lines is a departure from earlier practice. In cases 
where synchronizing apparatus is used self-induction is now con- 
sidered necessary and is artificially brought into the line in the 
shape of reactive coils in cases in which the natural self-induc- 
tion is too small. 
long and all 8 inches in diameter at the top. Each pole carries 
one cross-arm, on one side of which are two porcelain insulators 
of the triple petticoat type, a third being on the other side. For 
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lightning protection a barbed wire frequently grounded runs 
along the top of the pole line. 

The line takes a westerly direction to East Glenville and then 
due south to Schenectady. At the end of the Glenville bridge 
over the Mohawk, the town limits, it is carried down to the 
ground and connected to three cables of No. 1 gauge stranded 
copper insulated by % inch rubber and 3-32 lead sheet, laid in 
terra cotta conduits. These cables run seventeen hundred feet 
along Washington avenue, rise to poles again through Rotter- 
dam street to the Erie Canal, and along the canal to a point 
directly opposite the General Electric Company’s power station. 
They then cross the canal and enter the works. 


THE UTILIZATION OF THE CURRENT AT THE GENERAL ELEC- 
TRIC COMPANY’S WORKS. 


The introduction of this transmitted electrical power into the 
factory will work a considerable change. At present all the ma- 
chinery is driven by electric motors, while the testing department 
demands an independent supply of current for the work it car- 
ries on. There are at present, therefore, two distinct generating 
plants. The 550-volt motors in the testing department are sup- 
plied from an engine-driven multipolar generator of 500 kilowatts 
capacity, while a smaller engine drives a number of exciters, 
which allow of independent control of the excitation of all ma- 
chines in this department. The factory is operated by a number 
of 250-volt motors, running on the same circuit as the factory 
lights. These motors will not be changed, and the steam plant 
which supplies them will be retained as a reserve in case the 
power from Mechanicville should fail. The electric power plant 
superseding the present steam plant at the works will, therefore, 
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consist of two synchronous motors, one of 500 kilowatts, the other 
of 100-kilowatts, and three 400-kilowatt rotary converters—the 
synchronous motors for the testing department, and the con- 
verters to supply current to the factory motors. 

The large engine driving the 500-kilowatt multipolar generator 
is superseded by the 500-kilowatt synchronous motor. This is 
a 12-pole 400-revolution machine of the revolving field type, 
wound directly for 10,000 volts. The small engine driving the 
exciters is replaced by the 100-kilowatt synchronous motor—an 
8-pole 600 r. p. m. revolving field machine similarly wound. This 
disposition renders this department independent of everything, 
the speed of the Mechanicville generators being kept as nearly 
as possible constant. 

The three rotaries supplying 250-volt current to the factory 
motors are 10-pole 400-kilowatt 480 r. p. m. machines, having two 
commutators and two sets of collector rings, connected to inde- 
pendent windings on the armature. They receive the three-phase 
current from independent secondary coils of the same set of air- 
blast transformers. When connected in multiple they furnish 
current at normal pressure of 250 volts, but as they may be called 
upon to furnish current to the testing department in case the de- 
mand exceeds the supply from the synchronous motor-driven 
machine, they may be connected in series to give 500-volt cur- 
rent, operating in parallel with the railway generator driven by 
the synchronous motors in the testing department. 

The rotaries are operated in parallel, and all the factory mot- 
ors, the factory railway and all t..e factory lighting are operated 
from the same direct current circuit, the latter on the Edison 
three-wire system, the neutral wire of the three-wire system be- 
ing secured by connecting the transformers for the rotaries in 
Y with their secondaries and bringing to the neutral a lead frem 
their common connection. 

Synchronous motors were selected in preference to induction 
motors on account, first, of their more constant speed and 
greater efficiency; second, because they do not produce lagging 
currents, but the phase displacement and power factor may be 
controlled as desired by means of control of the field excitation. 

Synchronous motors of the revolving field type and of good 
design are self-starting even under heavy load, and will easily 
carry two or three times full load without falling out of step for 
a time, limited only by the heating of the motor. 

To make the entire system at the G. E. works self-regulating 
in the direct current distribution and as far as possible inde- 
pendent of hand regulation, the rotary converters are given shunt 
field and powerful series field, so joined together that the ma- 
chines operate as one unit. With constant voltage in the gener- 
ating station at no load, the counter e. m. f. of the rotaries_as 
given by their shunt field is below the impressed e. m. f., and a 
lagging current is produced. The self-induction of the lines is 
thus in opposition to the voltage, which is so reduced as to give 
250 volts at the commutator brushes of the rotaries. As the load 
increases the counter e. m. f. of the rotaries rises, due to the 
series field, until at full and overload it is greater than the im- 
pressed e. m. f., and the current becomes leading. The e. m. f. 
of self-induction of the lines is then brought partly in phase with 
the voltage, which is increased so that, in spite of the increased 
line current and consequently increased energy loss in the line, 
with constant generator voltage, the same voltage is produced at 
the commutator brushes of the rotaries at no load as at full and 
overload. This control is, therefore, automatic in every way, 
and did the synchronous motor not take current over the same 
line in varying quantities, would suffice. To render this control 
perfectly automatic, therefore, small series transformers are in- 
serted in the lines leading to the synchronous motors, feeding a 
small synchronous motor generator controlling the shunt field 
of the rotaries. By the combined action of their shunt and 
series fields the voltage is automatically maintained constant at 
the commutator brushes of the rotaries, and no hand regulation 
is required beyond that of readjustment in case the number of 
rotaries in operation is changed. 

The entire construction of the dams, power house and lines 
has been carried out with the highest engineering skill by the 
National Contracting Company, of which G. H. Furman is gen- 
eral manager; E. A. Mathews, superintendent, and J. A. Leon- 
ard, constructing engineer. The electrical equipment is fur- 
nished by the General Electric Company, and the hydraulic 
equipment by the Stillwell-Bierce & Smith-Vaile Company, of 
Dayton, O., to which company was confided the entire develop- 
ment contract. It took the Hudson River in its natural condi- 
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tion and turned over to the operating company the plant in run- 
ning order. 

The officers of the Hudson River Power Transmission Com- 
pany are: General Edmund Hayes, of Buffalo, N. Y., president; 
R. N. King, president of Stillwell-Bierce & Smith-Vaile Com- 
pany, of Dayton, O., vice-president; G. M. Furman, Newark, N. 
J., treasurer; Mr. E. J. Richards, Boston, Mass., secretary; Mr. 
J. S. O’Shea, superintendent. i 


Long Distance Transmission of Power.’ 
BY ERNST J. BERG. 


Cee that this paper is read before an Electric 
Lighting Association, the greater part will be devoted to 
power transmission for lighting and lighting with incidental mo- 
tor load. When, in the early ’90s, multiphase systems were intro- 
duced on a commercial scale, it looked as if the field for the sim- 
ple single-phase system would be limited; indeed, as if it should 
be altogether superseded by the new system, yet upon investigation 
of all properties of the latter it was soon apparent that, although 
the multiphase systems were superior for some conditions, such 
as for operation of motors, they could not favorably be compared 
with the simple alternating current system for lighting. Yet, 
although this was known and appreciated, already in the early 
days mistakes have often been made in choosing the best system 
when contemplating a new installation. The reason for this mis- 
take lies probably in the fact that it is generally assumed that 
alternating current motors must run on multiphase circuits, and 
therefore, even if the motor load does not amount to anything, 
when installing a new plant such a system has been adopted. 

Except for very long-distance transmission, as will be dis- 
cussed later, multiphase systems are really only excusable where 
power is generated a long distance from its distribution points, 
and there supplied in a low tension direct current network by 
means of rotary converters. 

At the present stage of the art there can be no question but 
that every central station man sees the advantages of parallel 
operation. With this is meant not only parallel running of gen- 
erators in the station, but also multipole connection of the dis- 
tribution system, be this direct or alternating current. This 
feature is most important, as well for economy as for satisfactory 
operation. From the nature of things it is evident that such dis- 
tribution system could not be laid out multiphase; therefore, 
when alternating current is used, single phase should be adopted. 

Against this argument it is often stated that in a territory 
where the load is scattered greatly a secondary network cannot 
be well laid out, but each customer or set of customers has to be 
supplied from his own transformer, in which case the distribution 
is single phase, regardless of whether the system is single phase 
or multiphase. If a multiphase system is used, single phase 
mains are brought over to the individual customer or groups of 
customers. This arrangement may look feasible on paper, par- 
ticularly so if no investigations are made to determine the po- 
tential in these single phase mains. 

By a few calculations, however, it is readily found that, al- 
though apparently everything is nicely balanced, such system is 
very often much unbalanced and consequently perfectly unsuited 
for its purpose. But even were it possible to distribute from a 
multiphase system with scattered transformers on each main, it 
is not at all correct to install such a plant, because any well- 
managed power distribution must some time increase in magni- 
tude, and arrangements should be made so that it can be changed 
over to a perfect system when need be, which is only possible 
where each circuit has the same phase; that is, this is only pos- 
sible with the single-phase distribution from a single-phase gen- 
erator. 

A still further reason for not adopting the multiphase system 
is that at the present time motors can be operated perfectly sat- 
isfactorily from a single phase system; that is, single phase sys- 
tem such as the monocyclic system. i 

As referred to above, there may, however, be conditions which 
would warrant a multiphase, or rather, a three-phase, installa- 
tion, and these are when the distances between generating sta- 
tion and consuming circuit are so great that power cannot be 
transmitted from one to the other exccpt at the highest possible 
commercial voltage without too great an expenditure of line cop- 
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75 per cent. of the single-phase or twa-phase copper, and say 
about one-half as much copper as the monocyclic system, may be 
preferable. For shorter distances, however, where it is not nec- 
essary to run at the limit of permissible voltage, the apparent 
saving in copper in the three-phase system over the monocyclic 
system is of little consequence, since the monocyclic system can 
be operated with the same amount of copper at a slightly higher 
voltage. Thus, excepting very long-distance transmissions, the 
only field for multiphase system is in places where installation 
of rotary converters are warranted. 

The next question of interest is the determination of proper 
frequency. The 6o-cycles or 125-cycles lighting distributions 
are certainly preferable to the 25 and 40-cycles distributions; in- 
deed, there can be hardly any question of installing anything less 
than 40 cycles, and such a low frequency can only be warranted 
by limitations in speed regulation of the prime mover. The ten- 
dency seems not to be to have direct connected units as far as 
possible. Without arguing about this point, it seems that this 
is correct in most cases, yet undoubtedly it is carried too far 
in many instances. With very large units such as 1,000 h. p. 
and more there is no doubt but what the direct connection is bet- 
ter, but we often face propositions where the customer wants to 
install direct connected slow speed 75 to 100-kilowatt machines. 
That is, in my opinion, to carry things a little too far, since the 
slow speed necessitates very large and efficient alternators, with | 
very many poles and engines with exceedingly close speed reg- 
ulation. 

In order to obtain satisfactory parallel operation of alternat- 
ors, it is necessary that their speed be uniform, and since no 
steam engine of reciprocating type can be made which gives a 
perfectly uniform rate of rotation, it is necessary to advise in 
some cases generators which are most suitable for the engines. 
It is often possible to build a 25-cycle direct connected alter- 
nator which will operate perfectly satisforily from a given steam 
engine, whereas if a 60-cycle alternator were installed on the 
same engine, its behavior would be so bad as to make parallel 
running prohibitive. i 

The amount of permissible variation is indirectly proportional 
to the frequency of the alternator connected to the engine, so 
that, for instance, if a 20-pole alternator was directly connected 
to a steam engine which gives a speed variation of, say, 1⁄2 per 
cent., and it was desired to get as satisfactory results with a 
40-pole alternator, that is, with an alternator giving double fre- 
quency, it should be necessary to have % per cent. speed varia- 
tions. 

If belted alternators are used, it is hardly ever necessary to 
consider lower frequencies than 60 cycles, since the question of 
speed variation of the engine is, of course, not of such im- 
portance as with the direct connected engine, yet it may be 
given as a rule that cross compound engines should be used 
wherever possible. 

Since incandescent lighting and arc lighting are unsatisfac- 
tory for frequencies below 60 cycles, it is evident that we always 
have to consider either 40, 60 or 125-cycle systems, these being 
the standard frequencies, and of these the 125 or 60-cycle system 
should preferably be used, and the 4o-cycle only when forced 
by the speed regulation of the engine. 

Regarding the preference of 125 and 60 cycles, it is hard to 
give any rule. Were it not for the higher speed of the 125- 
cycle alternators, I believe I favor them, particularly so if the 
distance of transmission is not too long so that the line in- 
ductance may be objectionable, and if the secondary network 
is not too expensive and too large conductors used. Yet if 
there is a probability of considerable motor load 60 cycles may 
be better. In connection with this it may be weii to bring out 
the fact that 125-cycle ironclad alternators are very well suited 
for parallel operation. Thus, a rule regarding frequencies may 
be to use as high frequency as possible and where no limita- 
tions are imposed by the driving power, use nothing lower than 
60 cycles. : 

With rotary converter installations, the question of frequency 
is different. There the intention is not to distribute from the 
multiphase alternating circuit, but only through a direct cur- 
rent network. The frequency of such a system is preferably 
25 cycles, since at this frequency the regulation of the engine 
need not be so extremely good, and the rotaries can be built 
with relatively slow speed. The three-phase system is, of 
course, preferable to the two-phase system, since it requires less 
copper, less lines, less switching arrangements, etc. 
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Sometimes, however, it is very desirable to distribute the 
greater part of the load by means of the rotary converter direct 
current network, but also to do some lighting in another terri- 
tory. Under such conditions, it is rather attractive to install a 
60-cycle three-phase plant and use 60-cycle rotary converters, 
in which case the lighting could be directly done from the 
60-cycle mains. 

Considering, however, the high speed which is necessary in 
connection with the 60-cycle rotary converter and also the 
extremely close speed regulation of the engine or turbine driv- 
ing the alternator, it may not always be a good policy to use 
them, but would recommend the installation of a frequency 
changer in connection with the three-phase 25 cycle alternating 
current generator. 

Such frequency changer can be used for transforming three- 
phase power to single-phase power, 25 cycles to 60 cycles, and 
any impressed voltage to another. So, for instance, with the 
frequency changer installed in Brooklyn, power is transformed 
from 6,600 volts three-phase at 25 cycles to 2,600 volts two- 
phase power at 62 cycles. This frequency changer is to all 


appearance an induction motor driven by a synchronous motor. 
Its capacity is less than the capacity of a corresponding motor 
generator set and its efficiency is higher. 
Finally, regarding the low potential alternating or direct cur- 
_ rent network from rotary converters, there need hardly be any 
discussion, since every central station man is fully familiar with 
the present methods of distributing for lighting. 


Aerial Construction of Fire and Police Telegraph 
Lines.’ 


BY WILLIAM H. THOMPSON, 
Superintendent Fire Alarm and Police Telegraph, Richmond, Va. 

OF course the telegraph construction would largely depend 

upon the service we wish to provide for, and just here I 
will state that my ideal of a well organized fire and police de- 
partment is one with a perfect water supply, good apparatus 
and men, and officered by men of cool judgment and tried 
bravery, each department of which is run on its merits, solely 
independent of outside influences with all parties in its favor, 
and politics out of the question entirely. The importance of 
the electrical part of these departments cannot be overestimated; 
that is, where the telegraph and telephones are used. 

I know of no better way of illustrating the importance of the 
fire and police telegraph than to compare it to the commercial 
telegraph of this age, which pins the whole world together and 
over which we may send a message and receive an answer from 
the other side of the world within the time occupied in writing 
this. 

If it is true that “the press is the lever that moves the world,” 
it is no less true that the press is almost entirely dependent upon 
the commercial telegraph for this power. It is also true of all 
railroads; in fact, in time of peace or in time of war the tele- 
graph ‘is invaluable. 

The best system is none too good for the fire alarm and 
police telegraph service, and the construction must of necessity 
be the best, whether aerial or underground. In my opinion, 
underground is the proper place for these important wires from 
which so much is expected. However, in cities where limited 
appropriations will not admit of underground work, and where 
the superintendents are compelled to maintain their systems 
overhead among thousands of foreign wires, crossing and re- 
crossing the city wires, I ain of the opinion that if in their cities 
there is no regularly employed city electrician, the superin- 
tendent of the fire alarm should, by virtue of his office, have 
charge, and it should be made his duty to see that no wire, pole 
or fixture is erected without his knowledge. 

What difference does it make if Mr. Jones cannot talk to Mr. 
Smith over his telephone wire? But let Mr. Jones pull the 
lever in the fire alarm or police telegraph box, and he fails to 
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get the officers and apparatus until smoke and light or a mes- 
senger directs the firemen or police to the scene possibly too 
late to save valuable property and sometimes life, and the pub- 
lic would soon let you know the difference between the tele- 
phone, electric light or power wires, and those of the fire alarm 
and police telegraph. 

There are so many details entering into the calculation of 
overhead construction that it is almost impossible to lay down 
any fixed rules for them. There is always present the danger 
of the fire alarm and police wires getting afoul of high tension 
wires, causing instruments and fuses to be burnt out at the 
very time they are most needed. 

Another important point of overhead construction is to so 
construct the line that in case of fire the wires will be as little 
in the way of the firemen as possible, and also to give these 
brave men some knowledge of what some of these innocent 
little wires will do in case of contact with them. 

Now that the electric light and power wires, although of a 
comparatively recent birth, are public necessities and opposi- 
tion telephone companies are springing up all over the country. 
in most cases doubling the number of wires we have to contend 
with, and as the fire departments deal directly with these wires. 
I see nothing else to do than to advocate the underground 
system. 


Telegraph Revenue Tax Fight in Kansas. 


The Atchison, Topeka and Santa Fé Railway Co. has begun a 
suit in the Federal Court at Topeka, Kan., to compel the West- 
ern Union Telegraph Co. to pay the revenue stamp tax on tele- 
grams filed by the railway company. The proceeding is in the 
form of an injunction to prevent the telegraph company from re- 
fusing to accept for transmission messages without the revenuc 
stamps attached. The complaint alleges that the telegraph com- 
pany violates its contract with the Santa Fé company when it 
refuses to accept unstamped messages for transmission. The 
contract in question gives the railroad company reduced rates 
and free transmission under certain conditons. 


Electricity in Engineering Courses Other Than 
Electrical.’ 
BY PROF. J. P. JACKSON. 


THE present extended use of electricity in industrial under- 
takings has made a knowledge of its control indispensable 
to the well rounded engineer. 

College courses preparing for the older engineering profes- 
sions were established while electricity was of small service. 
Through human inertia these courses have tended to continue 
on their old lines. The present time, therefore, finds training in 
electricity far from satisfactory in engineering courses other 
than electrical. 

The work usually assigned is the electricity and magnetism of 
the general college physics course, with possibly one term on 
its applications. No time is given to a vigorous advanced treat- 
ment of the subject from an engineering standpoint. The col- 
lege physics course might as well be depended upon to give the 
requisite training in applied mechanics or thermodynamics. 

In addition to the work now usually scheduled, a thorough 
training in the laws of direct and alternating currents, as they 
apply to the practical utilization of electricity, should be added. 
This should be taught by an engineer, and should be assigned 
time comparable to that given the steam engine, hydraulics and 
hydraulic machinery, etc. This time could be obtained with 
advantage by cutting out special work. An outline of such a 
course is included in this paper. 

As scientific knowledge increases, engineering courses must 
give more time to fundamental principles at the expense of 
mere technical practice. Hence such courses tend to converge. 

If electrical engineering studies are to be satisfactory they 
must be under the supervision of an engineering department, 


1Abstract of paper read at the sixth annual meeting of the Society for the 
Promotion of Engineering Education, Boston, Mass., August, 1 


September 1, 1898.] 


and should not be taught by instructors in the departments of 
physics. 
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Electric ipen at the Pitman Grove Camp 
Meeting. 
BY BINGHAM HOOD. 


HE meeting ground of the New Jersey Methodist Confer- 
ence, located at Pitman Station, on the West Jersey Rail- 
road, sixteen miles south of Camden, N. J., is visited annually 
by thousands of persons from all points in the Eastern States. 
The grounds, heretofore, have been lighted by oil lamps of 
the old-fashioned kind, often seen in rural districts. At the 
commencement of the present season the directors decided to 
adopt a more modern form of illuminant, and accordingly made 
a contract with the Gloucester County Electric Company to 
light the entire grounds with incandescent lights, spaced one 
hundred feet apart on the main avenues, and one hundred and 
fifty feet on the less prominent streets. All the lamps to be 
of thirty-twò candle power. 
The property is thickly covered with large chestnut, oak, and 
pine trees, ranging from six inches to five feet at the butt, and 


planted so thickly that it was impossible to find a stretch clear 
enough to run from pole to pole, and the association objected to 
the use of poles at any point, unless they were of iron. 

As the contract is only for three months in the year, it was 
out of the question to go to this expense, and it was decided to 
make use of what at first promised to make trouble, namely, 
the trees; and the work was all done by bracketing to these, 
the wires not being stretched, so that the swaying of the trees 
does not place any extra strain on the spans. The system has 
been in service over two months and only one broken wire has 
resulted, this being caused by a poor factory joint. 

The entire job has required about fourteen miles of wire, 
ranging in size from No. 6 to No. 10 B. & S. gauge; to support 
this has required over three thousand brackets and insulators, 
making probably the largest bracketed electric lighting installa- 
tion in the country. 

The fixtures are the simplest, cheapest, and probably the safest 
that could well be gotten, being nothing but standard porcelain 
weatherproof sockets, supported directly on the span. 

The main part of the grove is laid out like a wheel, with 
twelve spokes; the hub being the Auditorium, or main meeting 
building, around which is a circular avenue; radiating from this 
are twelve avenues, each leading to the outer circle. The 
avenues and the buildings on them are lighted by a three-wire 
208 volt system, supplied from a large General Electric con- 
verter at the centre. 
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Outside of this wheel is the larger part of the ground, to 
light which, without using a large number of transformers, or 
heavy secondary wires, presented the most difficulties. 

It was finally decided to, figuratively speaking, take the bull 
by the horns and adapt a different system, the one finaħy fixed 
upon being a series incandescent system, but differing from any 
other in having no street fixtures, shunt boxes or other cut- 
outs. 

To describe this system is the main object of this paper, as 
the same system can be used in many places where the income 
would not be sufficient to pay for shunt boxes or other fixtures. 

Starting at a centre, each circuit passes through a telltale 
and switch, which will be described later. From this the wire 
goes to the first lamp; the circuit being here broken by intro- 
ducing a common porcelain knob, such as is used in all line 
work; one end of the wire passing around the groove and 
twisted, the other end going through the screw hole and twisted. 
(See Fig. 1.) Across this insulator is bridged a weatherproof 
socket and lamp; the joints being left bare, the purpose of 
which will be described later. The wire then follows in the 
same way from lamp to lamp, as in all series systems, until ten 
lamps are on each circuit. 

The primary voltage is 1,080, each lamp being 106 volts special 
series burning railway pattern. This leaves 20 volts for the line 
loss, each circuit being about 4,000 feet long and of No. 10 wire. 

At the beginning of each circuit is a cut-out box, containing 
a plain porcelain receptacle, in which is a short circuited attach- 
ment plug, acting as a switch; and a solenoid coil. The core 
of this coil fits loosely and upon being raised by the current, 
separates a pair of contacts, opening a secondary circuit, fed 
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FIG. 2. 
CAMP LIGHTING WITH SERIES INCANDESCENT LAMPS. 


from the large transformer spoken of before, and supplying a 
Io candle power red lamp. See Fig. 2. 

The inspector has only to look at these indicators to see if 
each circuit is burning. If the signal lamp is burning a circuit 
is open, the trouble being usually a burnt-out or stolen lamp. 
He starts over the circuit provided with a short-circuiting hook, 
consisting of two insulating sticks, on each of which is 
fastened a hook made of No. 6 wire; bridged across these sticks 
is a piece of flexible cord and a socket and lamp (see Fig. 3). 
By placing one hook on each joint, where the socket is con- 
nected, the lamp between the hooks will light when the bad 
lamp is reached, and is then easily repaired. 

The only trouble arising from this system has been that 
when a lamp burns out it will generally explode, creating an 
arc, which follows up through the lamp base and socket, de- 
stroying the socket. This, however, is a small expense, as a 
new socket and lamp only means an expense of forty-one cents. 

These circuits have been burning a total of over four hundred 
hours, and only three lamps have been burned out, out of a 
total of 160. The average cost of erection has been but three 
dollars and sixty cents per lamp, against twenty dollars for 
the standard series system, and has given equally as good ser- 
vice. Of course a system of this kind would hardly answer 
where the service is the year around, but for a summer service 
is without an equal, considering the low first cost and small 
repair account. 
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Novel and Extending Uses of the Storage Battery. 


N answer similar to that of Benjamin Franklin to the ques- 
tion “What is the value of a child?” that “It will some 
day become a man,” was singularly applicable a few years ago 
to the query as to the use of the storage battery. And the infant 
of that time has certainly not disappointed us, as evidenced by 
its wonderful development and rapid growth during the last 
four years, when the total weight of plates installed has in- 
creased tenfold, while the weight and cost of each individual 
cell have been materially reduced. The web of litigation has 
fortunately been swept away, the correct use of the battery 
has been discovered and new fields of usefulness have been 
opened for it. 

In discussing the recent developments in the applications of 
storage batteries before the Engineers’ Club of Philadelphia, 
Mr. Joseph Appleton made the significant statement that the 
installation by the Chicago Edison Company of a storage bat- 
tery, the plates of which weigh over a million pounds, capable 
of delivering 2,000 horse power for one hour, has conclusively 
shown that “the storage battery of to-day is not an experiment 
or a toy, but a piece of apparatus constructed on proper mechan- 
ical, electrical and chemical lines, and one which is as much 
of a factor in the generation and distribution of electrical energy 
as boiler, engine and dynamo.” 

As one of the most important of recent applications of the 
storage battery is mentioned, its connection with the develop- 
ment of water powers for the generation, transmission and dis- 
tribution of electrical energy for power, lighting and manu- 
facturing purposes. This is illustrated by the installation of a 
very interesting plant lately by the Buffalo Street Railway Com- 
pany, as described in these pages, operated in connection with a 
booster which compounds it to any desired extent. The aim, 
of course, is to keep the rotary converters as fully loaded as 
possible, in order to get the greatest benefit from the Niagara 
Falls power. 

The advantages of the use of storage batteries for elevator 
service are too evident to require any argument and are ad- 
mirably summed up by Mr. Appleton as follows: “Smaller 
generating plant necessary; only one unit need be run, instead 
of two, with consequent saving in labor; greater economy of 
operation, due to plant being run at a constant and efficient 
load, instead of a varying one; smaller depreciation on plant, 
due to entire absence of heavy loads being suddenly thrown on 
the same; greater reliability on account of battery being ready 
to take entire load in case of emergency.” 

Another recent and widely different use of the storage battery 
is its employment in telephone exchanges, where they are cen- 
tralized to replace the batteries formerly installed with each 
subscriber’s instrument. While this application is not yet uni- 
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versal or widespread, the opinion has been expressed by well 
known telephone engineers that the time is not far distant when 
the value of the storage battery for the above purpose will be 
generally recognized by every telephone exchange manager in 
the country. 

By far the most extensive and interesting use of the storage 
battery in recent years, however, and one for which there seems 
to be a limitless field in the near future, is the furnishing of 
power to electric vehicles. It has been shown by recent trials 
and developments that electricity is the ideal agent for carriage 
propulsion, having the following advantages over the use of 
any oil or gas: It is safe; can be easily handled and controlled; 
the electric motor makes less noise and creates less vibration 
than oil or gas motors; the absence of heat and smell, and its 
small cost of operation. Besides these the electric current pos- 
sesses other advantages which might be mentioned to show its 
superiority, but the above will suffice in view of the fact that as 
a motive power for horseless vehicles it has already taken the 
lead. Thus we see a new and vast field opened for the storage 
battery which is being exploited to its fullest extent in America 
where we are making up rapidly for our reticence in the past. 
No better evidence of this can be found than in the splendid 
equipment of the charging station of the Electric Vehicle Com- 
pany, of New York, described on other pages in this issue, and 
the increasing demand for electric vehicles in that and other 
American cities. The new use means additional employment for 
the electric current, and the Edison Company of New York are 
planning to provide charging plugs in the streets all over the 
city, so that, if necessary, a cab can pull alongside a charging 
plug and fill up. It will besides, impart a boom to the carriage 
tire and other industries, and above all, it will probably have 
the much desired effect of giving us a low cost, highly efficient 
and light-weight storage battery. 


The Limitations of Power Transmission. 


WE have before us a catalogue of one of the best known elec- 
tric manufacturing companies in the country, in which 
are enumerated plants, with detailed data, aggregating a com- 
bined capacity of one-quarter of a million horse power of poly- 
phase electric transmission apparatus. By far the largest per- 
centage of this work is carried out with the aid of water power 
as the initial source of energy. The unabated increase in the 
utilization of such powers both here and abroad made possible 
by the aid of electrical transmission ought to be sufficient evi- 
dence of the financial success achieved by such plants in the past, 
and it is safe to say that no halt will be called in the march of 
progress begun so auspiciously. It is hardly to be expected that 
every enterprise of this kind should have proved an unqualified 
success, but we can look with complacency on the few instances 
in which trouble has been experienced, and we do this in the 
belief that by pointing out the mistakes that have been made a 
service will be rendered to those who are now operating or who 
contemplate the installation of water power transmission plants. 
The few instances referred to may be simmered down to two 
general causes, namely, that some companies have “bitten off 
more than they can chew,” while others have suffered from bad 
initial engineering, or again, from both causes combined. For 
instance, we know of a case in the East where a company during 
the past month was unable to maintain the normal candle power 
of its lamps owing to the severe drought and a defective dam. 
Another case is that of the Redlands Electric Light and Power 
Company, California, which claims attention on account of the 
prominence of the plant. This company, it seems had con- 
tracted to furnish the city of Riverside, Cal., with 200 h. p. The 
company has not been able to do this of late, and the city au- 
thorities have notified the company that the city is suffering 
great damage and toss from the lack of power, and will hold 
the company responsible. They even speak of forfeiting the 
$15,000 bond of the company. Here again the trouble is due 
to the lack of water in the mountains. But what will be more 
a matter of general surprise is the rumor that the Folsom-Sacra- 
mento power transmission plant is to be supplemented by a 
steam plant in order to carry the load. 

These three examples, we believe, can all be included under 
the causes given above. The first duty of every company dis- 
tributing electric power, for whatever purpose intended, is to 
provide for uninterrupted service. Without this no customer 
will be satisfied, and without satisfied customers there can be no 
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progress from a financial standpoint. It does not by any means 
follow that every water power can be successfully transmitted 
to long distances. The conditions which determine success, 
however, can in every case be fairly well prognosticated, but such 
prognostication ought to be left in the hands of most compe- 
tent engineers. Nor does it follow that a water power trans- 
mission is subject to any other general laws as to loading than is 
a steam power plant. In fact, the advantage, if any, is on the 
side of the latter, for whereas a steam plant can, in case of emer- 
gency, be forced considerbly beyond its normal capacity for 
extended periods of time, such is not the case with a water power 
plant. It follows, therefore, that to load up a water power plant 
beyond its capacity is a practice which will sooner or later bring 
on trouble. All these troubles, however, can be avoided by 
judicial management, and the examples we have cited above 
seem to us merely to indicate that had due precautions been 
taken the unfavorable results experienced could have been 
avoided. Certain it is that the art of electric power transmis- 
sion is now so well established and its limitations so thoroughly 
understood that there can be no excuse for failure in the future. 


Municipal Ownership Agitation and Its Antidote. 


| a recent issue we had occasion to dwell on the report of the 

Detroit municipal electric lighting commission, an analysis 
of which showed that even that much-vaunted example of mu- 
nicipal ownership could hardly be said to have fulfilled the ex- 
pectations of its projectors. Indeed the commission acknowl- 
edged as much in its report. While the agitation for municipal 
proprietorship is still raging, we believe that the evidence now 
rapidly accumulating is beginning to have a salutary effect, and 
where precipitancy was formerly the rule, a conservative hes- 
itancy is now observable on the part of many communities. The 
agitation being still alive, however, it is well to guard against 
its prime cause, and that is, it seems to us, bad service on the 
part of the electric lighting companies. A flood of light is thrown 
on this phase of the subject in the paper of E. P. Roberts, read 
before the Ohio Electric Light Association. Mr. Roberts having 
acted on behalf of several municipalities in their disputes with 
private lighting companies, speaks by the card. What did he 
find? In most cases the companies were furnishing a good com- 
mercial article, so to speak, and living up to the spirit of the 
contract. In other cases, the contrary fact was noted. Some- 
times considerable indignation was expressed at preliminary in- 
formation obtained by him without having notified the lighting 
company that he was in town, and the greatest objection was 
made by the president of the company giving the poorest serv- 
ice! Where the company was living up to its contract, the result 
of Mr. Roberts’ investigation resulted in a much better feeling 
toward the company on the part of the municipal lighting com- 
mittees, and the agitators against the local companies were 
practically disarmed. The history of human error finds con- 
stant repetition in spite of that history. The proverbial leniency 
and even indifference of the American citizen to public abuses 
have their limits, and what would be tolerated indefinitely in 
some cases will in others arouse speedy resentment. Street 
illumination is among the latter. The average citizen will worry 
along with dirty streets and bad water for a lifetime, but when 
it comes to street lighting he demands his money’s worth or 
wants to know the reason why. We hope the lesson embodied 
in Mr. Roberts’ paper will not be lost. There are many compa- 
nies who have long since learned that a permanent and pros- 
perous business can only be built up by fair dealing with the 
public, but there are still some who apparently have not yet 
learned that lesson. 


The New Element, ‘Etherion. 


6 Ba: Mr. Charles F. Brush has for quite an extended 

period abandoned the field of electrical invention, he has 
of late devoted himself to other lines of research, and some of 
the results of his work are embodied in a paper presented by 
him before the American Association for the Advancement of 
Science at its meeting in Boston last week. In that paper Mr. 
Brush describes the properties of a remarkable gas discovered by 
him and which he has named “etherion.” The properties of this 
gas are described in Mr. Brush’s paper, printed elsewhere on this 
page, and, as will be noted, Mr. Brush hazards the conjecture 
that possibly etherion may be found to be identical with the so- 
called ether. No doubt some similarity will be found, because 
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even ordinary gases correspond to some of the properties of the 
ether, but we imagine that the crucial test of this new gas will 
show it to lack one essential characteristic of the ether. and that is 
high elasticity. But even without the hope of identifying ether- 
ion and its co-ordinate gases with the ether, the new discovery 
in itself is one of unquestioned interest and importance. 


Single Phase and Multiphase Motors on Lighting 


Circuits. 


T HERE are to-day many central station managers who see 

the necessity of extending their facilities to meet the de- 
mands of their customers for electric power, but who are in a 
quandary as to just what system to adopt, taking into considera- 
tion all conditions. It is one phase of this problem that Mr. E. 
J. Berg discusses in his paper read before the Ohio Electric 
Light Association, which will be found elsewhere in this issue. 
In order that our readers may not draw false conclusions from 
Mr. Berg’s statements, it may be well to point out that he limits 
the problem under discussion to power transmission for lighting 
and lighting with incidental motor load; hence, the paper does 
not refer to conditions where motor load is of first importance. 


Etherion.' ° 
BY CHARLES F. BRUSH. 
ee gas is a constituent of the atmosphere and is found ab- 


sorbed in many substances. Its chief characteristic thus 
far experimentally determined is enormous heat conductivity at 
low pressure. Mr. Brush showed that its conductivity even when 
mixed with a large excess of other gases is something like a 
hundred times that of hydrogen, the best gaseous conductor 
heretofore known; and conjectures that the conductivity of the 
pure gas will be found a thousand or more times that of hydro- 
gen. He discovered the gas nearly a year and a half ago, while 
looking for occluded hydrogen in glass. He found not only 
hydrogen, but something of vastly greater importance. After 
many months of experiment he has recently effected partial 
separation of the new gas from the air by diffusion. In the first 
diffusion the heat conductivity of air was increased something 
like a hundredfold. Mr. Brush expects to obtain the gas in a 
state of approximate purity by successive diffusions of air. 

A table of figures was exhibited, showing the molecular 
weight, density, specific heat, relative mean molecular velocity, 
and heat conductivity of the gases whose heat-conducting curves 
appeared in the chart; and attention was directed to the evident 
close relationship between the heat-conductivity and molecular 
velocity of the gases. From this relationship some other prop- 
erties of the new gas were deduced. Taking the heat conduc- 
tivity of the new gas at a hundred times that of hydrogen, a 
very conservative estimate, its mean molecular velocity at freez- 
ing temperature was calculated to be more than a hundred miles 
per second, and its density only a thousandth part that of hy- 
drogen; while the specific heat was found to be 6,000 times 
greater than that of hydrogen, the substance having the greatest 
specific heat heretofore known. 

It was shown that a gas having attributes anything like those 
cited could not possibly be confined to the earth’s atmosphere; 
and hence the new gas, being found here, probably extends in- 
definitely into space and constitutes an intersteller atmosphere. 
In recognition of this probability Mr. Brush has named the new 
gas etherion, meaning “high in the heavens.” 

Some evidence was cited tending to show that etherion is a 


` mixture of at least two different gases; and Mr. Brush hazarded 


the conjecture that on further investigation three or more gases 
will be found, forming one or more periodic groups of new ele- 
ments all very much lighter than hydrogen. The possibility that 
etherion may be found to be identical with the so-called ether 
was touched upon, and Mr. Brush expressed the hope that it 
would be found to account for at least some of the phenomena 
heretofore attributed to the ether. 
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The Cabs and Central Station of the Electric 
Vehicle Company of New York. 


OF all the recent applications of electricity, there is perhaps 

none which exceeds in interest nor one which offers greater 
possibilities for future expansion than that of electric vehicles. The 
progress made in this art abroad within recent years has acted as 
an incentive on this side of the Atlantic, and the work accom- 
plished in the United States in the brief space of a few years has 
been most remarkable and encouraging. Not alone have the 
types of American horseless vehicles eclipsed their European 
prototypes, but every detail has received the stamp of American 
ingenuity and foresight. In recent issues we have described the 
products of several American and foreign manufacturers, which 
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in other words, a spot centrally situated on the Island of Man- 
hattan within easy reach of the majority of theatres and not too 
far distant from the business and residence portions, as well as 
railroad stations and ferries. 

Such a place was found at Broadway, between Fifty-second 
and Fifty-third streets, extending through to Seventh avenue, 
which was formerly used for a skating rink and bicycle academy. 
This building, which is shown among the accompanying illustra- 
tions, is about 200 feet long and has a frontage of 75 feet on 
Broadway and the avenue. This enormous area has now been 
transformed to suit the requirements of the electric cab service, 
and, as will be seen, it is admirably situated for this purpose on | 
account of its large and unobstructed interior. 

The offices of the company are located on the main floor at the 
Broadway end, and space has been set aside at the office end 
for the drivers’ room and repair shop. The remainder of the 
ground floor is divided into two main portions, one-half being 
occupied by the battery room, which measures 37 by 100 feet. 
At one end of this room is set the large electric crane for hand- 
ling batteries, as explained more fully below. Above this space 
is a large room intended for the storage of unused vehicles, with 


INTERIOR VIEW OF CHARGING STATION OF THE ELECTRIC VEHICLE CO., NEW YORK, SHOWING VEHICLE, HYDRAULIC 
RAMS, CRANE AND BATTERY TABLES. 


will bear out the truth of the above statements by a close study 
of the apparatus and methods employed. But not alone in the 
design of vehicles, but, as will be seen by the description of the 
New York Electric Vehicle Station, given below, the entire ser- 
vice has been brought to a high state of perfection in this coun- 
try. 

It was eighteen months ago that Messrs. Morris & Salom, of 
Philadelphia, built twelve electric vehicles for service in the city 
of New York. These were in successful operation for over a 
year, when the demand for horseless vehicles far exceeded the 
supply, and led to the organization of a large corporation called 
the Electric Vehicle Company, whose intention it was to give to 
the metropolis as complete and satisfactory electric cab service as 
could be furnished. To carry this into effect 100 electric vehicles 
were ordered, very much after the pattern of the original twelve, 
with the necessary changes suggested by a year’s severe service, 
running over all classes of pavement. 

The next step was to erect a charging station having ample 
storage capacity for the carriages and fulfilling numerous con- 
ditions in order to give economical and in every way satisfactory 
service. Among these might be mentioned convenience of lo- 
cation for rendering service to the greatest number of patrons; 


the exception of those which are on the floor below, charging or 
being cleaned. 

In order to elevate the batteries to this room two large ele- 
vators have been installed. The carriage loading machinery. 
which will be referred to later, is located at the front end of the 
battery room. The cab, as it comes in from service, is backed up 
into this space, is automatically unloaded, and when not to be 
used immediatcly, is set aside for cleaning. If, however, it is to 
be immediately used again the discharged batteries are auto- 
matically taken out and a new sct inserted, all within a space of 
about two minutes—less time than it takes to unharness a horse. 

Before going into the detailed description of the equipment 
of this modern electric stable, on which a vast amount of skill 
and care has been bestowed in order to have perfect arrangement 
for the vehicles and batteries, a brief description of the cabs 
themselves as well as their equipment will prove of interest. 

The electric cab, as stated above, was patterned after the type 
originally designed by Messrs. Morris & Salom, and resembles the 
ordinary hansom cabs, with the exception that it has a large com- 
partment behind the carriage proper for holding the batteries. 
It has been the object of the designers to produce a vehicle em- 
bodying all features of the most modern carriages and to sacri- 
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fice if possible none of their graceful lines and lightness. The 
chief difference, of course, is that this electric cab has four 
wheels instead of two, and tires which bespeak luxurious comfort 
at first sight. The tires are no less than § inches in diameter and 
pumped to 60 pounds pressure. The vehicle, including the battery, 
weighs nearly 3,000 pounds, has a wheel base of 4 feet 714 inches 
and a gauge of both front and rear wheels of 4 feet 10 inches. 
The front wheels support the carriage body and the two rear 
wheels are used for steering purposes. 

The construction of these wheels is claimed to be superior 
to those of any other make, two 1%” stamped steel plates serving 
in lieu of spokes. These hubs are fastened to the inside edges of 


the metal rim and diverge towards the hub, forming a hollow 
The diameter of the space, including the tires, is 


space within. 
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flexibility and prevent unnecessary jarring. The steering mech- 
anism of the vehicle is of an improved design. As will be seen 
in the illustration, the steering lever, which is situated in front 
of the driver’s seat, is 26 inches in length and is moved forward 
and backward by the operator. The independence of each set of 
wheels is a notable feature in these vehicles, and the great flex- 
ibility of every portion of the mechanism is noteworthy. 


STORAGE BATTERY EQUIPMENT. 


Each vehicle is equipped with 48 storage cells of the Electric 
Storage Battery Company’s manufacture. It has a rated output 
of 100 ampere hours at the normal discharge rate. Each cell is 
encased in a rubber jar and consists of two Manchester positive 
and three chloride negative plates and weighs 26 pounds, making 


OPERATOR IN POSITION FOR REMOVING A SET OF BATTERIES FROM A VEHICLE. 


36 inches, all wheels run in roller bearings and have double ball 
thrusts. Each set of wheels is driven by a motor, and there is 
no gearing connecting them. 

MOTORS. 

The motors used in these carriages were built by the Westing- 
house Electric and Manufacturing Company and are of a special 
waterproof ironclad construction, being very similar to ordinary 
street car motors. With a pressure of 80 volts at the battery 
terminals each motor develops 2 h. p., or 4 h. p. combined. The 
motors are geared to the driving mechanism in a manner similar 
to that employed for railroad motors, as is clearly shown in the 
illustration of the suspension mechanism of the carriage. The 
gears are so fitted to the wheel that the transmission of the 
strains is almost directly to the rim instead of passing through 
the web or spokes. Several rubber cushions and springs placed 
between the motor and the frame give the arrangement great 


BATTERY CHARGING PANEL. 


the total weight of the battery carried by each vehicle 1,248 
pounds. The cells are placed on wooden trays, which fit into 
the battery compartment in back of the vehicle, into which they 
can be inserted as a unit, a matter of much importance and con- 
venience. 

The connections between the cells are burnt so as to insure 
good and permanent contact. When shoved into place the bat- 
tery makes connection automatically with the motor and con- 
troller by means of contact springs, which are clearly seen in 
the engraving showing the back of the vehicle open for inspec- 
tion with the battery in position. This portion of the carriage 
is suitably lined so as to prevent any spilled acid from attacking 
the woodwork, and is provided with channels to drain off the 
acid. 

STEERING MECHANISM. 
Besides the steering lever described above, the operator has 
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within easy reach the controller switch, which imparts a rotary 
motion to the controller cylinder, as well as a reversing switch. 
This is provided with an interlocking arrangement, which pre- 
vents the carriage from being reversed until the speed controller 
has been brought to a zero condition. The reversing switch is 


operated by the driver’s foot, and ordinarily is in the position to 
go ahead. The controller allows three speeds to be obtained, 


STEERING MECHANISM OF ELECTRIC VEHICLE. 


namely, six, nine and fifteen miles per hour. The diagrams 
shown herewith illustrate the connection between motor, bat- 
teries and controller. The series parallel control is used, and 
with one charge of battery twenty-five to thirty-five miles of road 
can be traversed. | 

Besides the above switches there is an emergency switch for 
the purpose of shutting off instantly all current from the motor. 
This is under control by a kick of the operator’s foot; a kick 


i 


MOTOR SUSPENSION AND BRAKE MECHANISM. 


removes a key handle and opens the circuit. When this key has 
been removed no outsider can turn on the current and cause a 
runaway. The brakes are applied by means of a foot lever and are 
of the double acting shoe type, as shown. 

It may appear from the number of switches to be operated 
that the motorman will have his hands full, but it has been dem- 
onstrated that the design and location of the controlling mechan- 
ism enable the operator to have perfect control of the vehicle 
and steer it easily and rapidly past any obstacle or through nar- 
row passages. 
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It may be of interest to note that every part of the vehicle as 
well as the entire station equipment has been duplicated, so that 
in case of a breakdown the service will not be interrupted. An- 
other important feature is that the battery may be charged with- 
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i BOOSTER DYNAMO IN ELECTRIC VEHICLE CO.’S STATION. 


cut removing it from the vehicle. This is accomplished by 
means of receptacles and plugs in the battery box and on the 
charging table. 

The hansoms above described are intended to carry two pas- 
sengers, the operator and light baggage. The company, how- 
ever, have delivery wagons and other styles of carriages in oper- 
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MOTOR CONTROLLER UNDER OPERATOR’S SEAT. 


ation in the city and are now having built broughams and elec- 
tric busses for heavy passenger service. 


METHOD OF CHARGING THE STORAGE BATTERIES. 


The charging of the batteries is done from the local Edison 
three-wire system, 350,000 c. m. conductors entering the building 
at the Broadway side. Three pole switches on the north wall 
connect them to 1,500,000 c. m. cables, which are led to the main 
switchboard. The switchboard, shown in the engraving, con- 
sists of nine white marble panels each 3 ft. 114 in. in width, making 


Ke it 


BATTERIES IN POSITION IN BACK OF VEHICLE. 


the total length of the switchboard 28 ft. 114 in. From the switch- 
board a number of busses are run to the charging panels, each 
bus being of a different potential, for reasons explained later. 
Four of the panels of this board control the positive side of the 
charging busses and four are connected to the negative side of 
the circuit. Switches connect these charging busses to the battery 
racks, cach positive and negative bus being connected to its re- 
spective panel by means of a single pole switch, an under and 
overload I. T. E. circuit breaker and a large rheostat for regulat- 
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ing the potential. The first and fifth busses, however, by means 
of a double-pole double-throw switch, can be connected with a 
booster dynamo of 714 h. p. capacity at 220 volts pressure, built 
by the Western Electric Company. One of these boosters is 
used on the positive and one on the negative bus. These ma- 


CONNECTING SPRINGS IN BATTERY COMPARTMENT OF VE- 
HICLE. 


e chines have a capacity of 200 amperes at from 5 to 75 volts, and 


are placed on a wooden platform above the switchboard. The 
remaining panel at the right is used for light and power instru- 
ments and switches. Before following through the operation of 
charging a set of batteries, it should be stated that the company 
have facilities for charging 150 sets of batteries of 48 cells each, or 
5o per cent. more than is required when all vehicles are in service. 
The batteries when not in use are placed on the separate trays 
referred to above and stored away in the battery racks, of which 
there are eight rows on the main floor, which is covered with 
cement. Thus each tray of cells has its own compartment built 
of heavy and well-seasoned yellow pine timber, coated with water 


CHARGING TABLE AND GRAPPLING DEVICES. 


and acid-proof paint. No metal was used in the construction of 
these racks. They are so arranged that access can easily be “had 
to any part without removing it from its compartment. When a 
battery is being placed on a charging table by means of the crane 
it is automatically connected with it and the charging circuit by 
an ingeniously constructed lever. The two sections of each set 
of cells are connected together in series, and the two remaining 
terminals are connected to the Edison terminals by means of 
switches referred to above. The purpose of the four charging 
boosters is as follows: When a battery returns to the station it 
is connected to the lowest of the busses. This is done by a four- 
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point switch on the switchboard which connects the battery to 
any of the busses through a form of solenoid ammeter. These 
meters are provided with telltale indicators in the form of col- 
ored lamps set at the charging current, which is 20 amperes low 
and 50 amperes high. 

We are now ready to follow a set of batteries through a charg- 
ing operation. It is first placed on the charging table and con- 
nected to the lower pressure, which will allow the proper charg- 
ing current to pass into the battery. At this charge its voltage 
rises and the current decreases. When it drops to the point at 
which the indicator is set the lamp is lighted and the switchboard 
operator knows that it is time to switch the battery on the higher 


EXTERIOR VIEW OF CHARGING STATION, ELECTRIC VE- 
HICLE CO., NEW YORK. 


bus. The current is then increased by the higher voltage, and 
the signal lamp is cut out until the current drops again, and so 
the operation proceeds. If it is desired to charge the battery 
quickly it is only necessary to connect it at once to one of the 
higher busses, but this will have the effect of having the cur- 
rent fall to zero when the battery is fully charged. 

Naturally, the charging of the batteries creates fumes, and 
these are withdrawn by a 40-inch exhaust fan, which is placed on 
the upper floor and is driven by an electric motor. 

It may be further stated that the batteries can be charged 
from connecting plugs located at the forward end of the battery 


VIEW OF ELECTRIC VEHICLE COMPANY’S CAB. 


room without removing them from the battery box of the vehi- 
cle. 
APPARATUS FOR HANDLING THE BATTERIES. 
In the design and construction of the manipulating devices for 
the vehicles and batteries the greatest ingenuity and foresight 
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has been displayed, and the system as it stands to-day leaves 
nothing to be desired in simplicity and rapidity of operation. 

It has been the aim to reduce the labor and expense connected 
with the handling of the vehicles and batteries to a minimum 
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inghouse four-pole motors, each of 5 h. p. capacity, receiving 
current from trolley wires suspended from the crane bridge. On 
each side of the operating cab are suspended four electric battery 
hoists, each having a capacity of one ton. These hoists are sus- 


MAIN SWITCHBOARD IN STATION OF ELECTRIC VEHICLE COMPANY, NEW YORK. 


by employing automatic devices throughout, which can be han- 
dled by unskilled labor. The manner in which this has been ac- 
complished is simply marvellous, one man being able to unload 
and load a carriage with batteries by means of a set of levers 


pended directly over the battery racks and carry a grappling de- 
vice consisting of two heavy iron jaws, as shown in the engrav- 
ing. These jaws are operated by a set of chains, one for hoist- 
ing and the other for imparting motion to the grappling avis. 
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SIDE VIEW OF ELECTRIC VEHICLE, SHOWING DETAILS OF CONSTRUCTION. 


from his position in the operating cab, suspended from the centre 
of the electric crane. This crane, which runs the entire length of 
the battery room, has a capacity of eight tons, and was built by 
William Sellers & Co., Philadelphia. It is operated by West- 


Each hoisting drum is operated by a worm-geared electric 
motor. 

When a vehicle comes into the station and has been placed in 
position by specially designed hydraulic machinery, described 
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further on, the grappling device runs out and withdraws the 
empty battery to the conveyor, which consists of heavy iron 
bars with upward projections, into which the battery tray fits. 
This loading transfer table, which is electrically operated and is 
in reality a link-conveying machine, extends across the entire 
front of the battery room. The conveyor consists of eight sec- 
tions, and as soon as the empty tray has been deposited it is 
moved one section until it is opposite the vehicle, when a charged 
battery is pushed into place by the grappling device, explained 
above. The contacts in the vehicle are made by springs already 
referred to, which rub against the sides of the tray. 

The empty battery is now carried by one of the lifting clutches 
and placed upon the charging table, and a charged one is de- 
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REAR VIEW OF ELECTRIC VEHICL 
| CONSTRUCTION. 


posited on the conveyor for the next vehicle, which comes in to 
be supplied with a charged set of cells. This all seems like a 
very simple operation, and so it is, for, as stated above, one oper- 
ator can perform it in the short period of two minutes. But it 
must be remembered that a great deal of time and money was 
expended in designing special machinery for procuring these fa- 
cilities, principal among which should be mentioned the hy- 
draulic rams which place the vehicle in the exact position for 
unloading and loading. 

In front of the conveyor table are two car-loading platforms 
on a level with the cement floor of the building. These plat- 
forms are mounted on wheels and can be moved in line with the 
conveyor table. The platform is divided into two parts, each 
having four wheels and being perfectly aligned and centered by 
means of weights. In this way each pair of wheels of a vehicle 
situated on the platform has an independent car to itself and the 


SHOWING DETAILS OF 
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entire vehicle can therefore be shifted in any direction until it is 
in perfect alignment with the conveyor table. As the weight of 
the battery in the vehicle depresses the platform several inches, 
another alignment is necessary after the cells have been removed. 
This removal is accomplished by means of an hydraulic ram cen- 
trally situated in back of the conveyor table, which can be clearly 
seen in several of the illustrations. This hydraulic pulling and 
pushing ram, as it might be appropriately called, has its cylinder 
on a level with the conveyor table, across which the long plun- 
ger projects. When used for unloading a vehicle this plunger 
comes forward and engages a pair of hooks witn sockets in the 
end of the tray, pulling the latter out of its compartment on the 
return stroke. When loading a vehicle the plunger simply 
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pushes the tray into position. The hooks are released from the 
sockets on the trap by means of a lever, which can be operated 
by the man in the crane cab. 

The hydraulic ram for lifting the vehicle consists of two vertical 
cylinders built on a solid brick foundation beneath the platforms 
on which the vehicle is run. The plungers of these cylinders 
are attached to raising bars, and when actuated project through 
openings in the platform, one plunger raising the body of the 
vehicle and the other the battery compartment. After this opera- 
tion the other hydraulic rams located on each side of the plat- 
form come into action for the side alignment of the vehicle. 
The bars of these machines connected to plungers of horizontally 
placed cylinders act closely to the hub centres of the wheels and 
extend so far as to strike the steering and driving hubs at about 
the same time. These bars, used for centreing the vehicle, have 
different movements, the one opposite the front wheel having a 
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travel of 11 inches and the other one 7 inches. The rams are 
returned to their normal position by heavy weights, and the 
amount of their travel is predetermined for placing the vehicle 
into the required position, both in regard to height as well as 
getting it centrally located in front of the conveyor table. All 
the hydraulic machinery is operated by means of an electrically 
driven Gould triplex pump. This pump feeds at a pressure of 
150 pounds to the square inch, a pressure tank 3 feet in diameter 
and 5 feet deep sunk into the floor between the loading platforms. 
Pipes extend from this to the several controlling valves of the 
machinery described above. 

The two vehicle elevators, which are operated by C. & C. elec- 
tric motors, have a capacity of 21⁄4 tons and operate at a speed of 
100 feet per minute. Between these elevators an emergency 
loading station is located, supplied with machinery for loading 
and unloading the vehicles similar to that in the main room, 
with the exception of the side centering device. 


CONCENTRATION OF CONTROL, INSPECTION OF VEHICLES 
AND COST OF SERVICE. 


As will be seen from the above description, perfect concentra- 
tion of control has been established by locating all operating 
levers within easy reach the operator in the crane cab and enab- 
ling him to see the signal lights on the switchboard and operate 
the switches thereon. Nevertheless, every piece of moving ma- 
chinery is provided with interlocking and safety devices, so as to 
prevent any accident in case the operator should neglect his 
duty. Besides, as already stated, the automatic features of the 
entire equipment enable one man to operate it with rapidity and 
thus insure economy and efficiency of service. Each vehicle be- 
fore it leaves the station and after it returns is carefully inspected 
by competent men and thoroughly cleaned, and the battery 
equipments, as well as the vehicles and other apparatus, are con- 
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after one has gained an idea of the enormous amount of time and 
money which has been expended by the promoters. First among 
those to whom credit should be given is the chief engineer, Mr. 
G. Herbert Condict, whose general design was followed in the 
construction of the station and the various details, assisted by 
Mr. A. W. Gilbert, the constructing engineer. The officers of this 
enterprising company are: Mr. Isaac L. Rice, acting president; 
Mr. Frederic Vieweg, general manager, and Mr. G. Herbert 
Condict, chief engineer. 
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Boston Meeting of the American Street Railway 
Association. 


The meeting of the Association will last from September 6 
to 10 inclusive, headquarters being at the Brunswick, and ses- 
sions being held at the Charitable Mechanics’ Building, where 
the exhibits will be. There are to be several enfertainments and 
excursions, including a clambake at Nantasket Beach, trips to 
Plymouth, Concord and Lexington, and a trolley ride to Nor- 
umbega Park. The papers to be read are as follows: Tues- 
day—‘‘Comparative Earnings and Economy of Operation be- 
tween Single and Double Truck Cars for City Use,” Richard 
McCulloch, Electrical Engineer, Cass Avenue and Citizens’ 
Street Railway Companies, St. Louis, Mo.; “Municipal Owner- 
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stantly kept in repair and improved upon. Tests of efficiency 
are frequently made, and an extensive series of them are now in 
course of preparation, the results of which will undoubtedly 
prove of interest and value. 

The public of the metropolis, recognizing and appreciating the 
high efficiency of the service, are freely patronizing the electric 
cabs. Besides transporting the passenger with far greater dis- 
patch, the fare charged is only about one-half that charged for 
vehicles drawn by horses. For each passenger the fare is 30 
cents for the first mile and 15 cents for each succeeding one, or 
the cab may be hired per hour for a reasonable sum. The cabs 
are located at the most prominent corners and thoroughfares, or 
may be summoned by telephone or messenger from the station. 
As a larger number and greater variety of vehicles are built and 
the streets of the city improved, the service will grow in public 
favor and patronage. This is surely to be hoped and expected 


ship of Street Railways.”  Wednesday—“Maintenance and 
Equipment of Electric Cars for Street Railways,” M. S. Hop- 
kins, Electrician, Columbus Street Railway Company; ‘‘Carry- 
ing of United States Mail Matter on Street Railways,” W. S. 
Dimmock, General Superintendent, Omaha & Council Bluffs 
Railway and Bridge Co. Thursday—'To What Extent Should 
Street Railway Companies Engage in the Amusement Busi- 
ness?” Walton H. Holmes, General Manager, Metropolitan 
Street Railway Company, Kansas City, Mo.; “Inspection and 
Testing of Motors and Car Equipments by Street Railway Com- 
panies,” Frederick D. rerkins, Electrical Engineer, Toledo 
Traction Company. Friday—‘‘Cost of Electric Power for Street 
Railways at Switchboard, both Steam and Water,” R. W. Con- 
ant, Electrical Engineer, Boston Elevated R. R. Co.; Report of 
Committee on Standing Rules for Government of Conductors 
and Motormen. 
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The Fiftieth Anniversary Meeting of the Amer- 
ican Association for the Advancement of 
Science. 

(From Our Special Correspondent.) 


T HE fiftieth anniversary meeting of the American Associa- 

tion for the Advancement of Science began at Boston on 
Monday, August 22, with a session of the Council of the Asso- 
ciation. At Io a. m. the general meeting was held in Hunting- 
ton Hall of the Massachusetts Institute of Technology. From 
the number of delegates present and the character of the papers 
presented this meeting was without doubt the most important 
ever held by the association. Delegates representing all branches 
of scientific activity were present from the great educational cen- 
tres of this country, besides many who came from Canada and 
Europe to represent their various countries. 

The arrangements, which were in charge of the local com- 
mittee, were superb, and nothing was spared to give the mem- 
bers of the Association the best the city could afford in every 
detail. The various clubs about the city gave the delegates 
special attention for their entertainment, together with the ex- 
cursions made to the beautiful suburbs of the city. Boston fairly 
outdid itself. 

The first general session of the Association was held on Mon- 
day at 10 a. m. in Huntington Hall. The large auditorium was 
crowded to listen to the various addresses. The meeting was 
called to order by the retiring president, Wolcott Gibbs, of New- 
port, R. I. After prayer by the Rt. Rev. William Lawrence, 
Bishop of Massachusetts, addresses of welcome were delivered 
by His Excellency, Roger Wolcott, Governor of Massachusetts; 
Josiah Quincy, Mayor of Boston, and President Craft, of the 
Massachusetts Institute of Technology. 

Governor Wolcott was in fine voice, and throughout the whole 
of his forcible address was listened to with marked attention 
by his large audience. He extended a most cordial greeting 
to: the Association and welcomed all its members back to the 
Association’s place of birth. He also spoke of the great work 
being done by scientists in their search for truth and urged upon 
the Association the continuance of its noble pursuit. 

Mayor Quincy said that Boston was the host of the Associa- 
tion at this, its semi-centennial, and was grateful for the privi- 
lege of entertaining it, fully appreciating the favor conferred by 
holding its anniversary in Boston. He also dwelt upon the 
practical application of the principles of science to municipal 
government. 

President Crafts, on behalf of the Massachusetts Institute of 
Technology, welcomed the delegates and spoke of the advan- 
tages of scientific research. 

The chairman of the local committee announced that the social 
part of the programme had been much enlarged, and included 
excursions to various points of interest about the city. He said 
that it was the intention of the committee to make Wednesday 
and Friday. gala days, and that arrangements had been per- 
fected for the continuous entertainment of the members of the 
Association. 

A message was read from the Russian Geological Committee 
of St. Petersburg, sending to the American Association the 
good wishes and congratulations of that society. 

After the reports of several committees were passed upon the 
first general session was closed. 

The various sections then took up the reading and discussion 
af papers. 

No general session was held by the Association on Monday 
afternoon, but the nine different sections met and papers were 
presented by the vice-president of each section, which bore di- 
rectly upon the work of the respective sections. One of the most 
interesting papers was that by Professor Smith on “The Electric 
Current in Organic Chemistry.” In this paper Professor Smith 
outlined the growth of this branch of electricity, and said that it 
had been a stepping-stone to great advances in other branches 
of electrical science. The use of the current in electrolytic solu- 
tions had in many cases led to a complete reversal of many pre- 
vious ideas as to the composition of important solutions and had 
been of immense advantage to the industrial side of the question. 


TUESDAY, AUGUST 23. 


Tuesday was a day of serious work for the members of the As- 
sociation. Each of the sessions held two meetings devoted to 
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the presentation of special scientific subjects. It was found that 
all of the papers could not be brought forward, and as a result a 
large proportion were not read before the Association. 

The most important announcement of the day was that of Mr. 
Charles F. Brush, who gave in detail the process of discovery of 
a new gas in the atmosphere, which he at present terms etherion.’ 

The afternoon excursion about Boston Harbor was the most 
largely attended excursion of the day. In the evening from 9 
until 11 the Public Library was open to the members. Mayor 
Quincy gave a dinner at the Union Club to the officers and 
guests of the Association. Among the foreign guests were Prof. 
Chaney, delegate of the French Government; Prof. Cooke and 


-Prof. Howard, of London; Prof. Galbraith, of Toronto, and’M. 


Paul du Chaillu, the African explorer. 


WEDNESDAY, AUGUST 24. 


Wednesday was Salem day. Several excursions were made to 
this historic point, and, as a consequence, very little work was 
done at the headquarters of the association. The first party 
started at 7:45 in the morning. This party was composed of en- 
gineers and sanitarians, and went to the Metropolitan Water 
Works at Clinton. A party of eighty went to Lawrence, where 
several big print works were visited. 

The chief event of the day, the Salem excursion, left early for 
this place. The sail down the bay afforded a fine view of the 
harbor and islands. 

A landing was made at Salem Willows, where the visitors be- 
came the guests of the Essex Institute of Salem. Here the local 
committee served the scientists with an old-fashioned New Eng- 
land shore dinner. The party then divided into groups and, 
under the guidance of the local committee, were shown the 
points of historic interest about the place. 


THURSDAY, AUGUST 2. 

The members began to gather as early as nine o'clock, and 
spent a busy day at the Massachusetts Institute of Technology. 

Besides the regular sectional meetings, the day’s programme 
included several features deserving of special note. Paul du 
Chaillu, the African explorer, delivered an address on “The 
Norsemen, the Conquerors of Britain.” in which he dwelt on the 
importance of this race in the history of civilization, criticising 
the historians for the unimportant place they give this people in 
the annals of history. 

By Thursday evening several of the sections had finished their 
labors and disbanded for the current meeting. 

The Council of the Association elected Prof. Edward Orton 
president for the coming year, and decided upon Columbus, O., 
as the place for the next annual convention of the Association. 
Prof. Edward Orton is State Geologist of Ohio; he was grad- 
uated from Harvard University and has held many important po- 
sitions in scientific work. He has had charge of the work of 
the State Survey since 1881. 


FRIDAY, AUGUST 26. 


Friday was known as Cambridge Day. The members of the 
Association were by special invitation of the President and Fel- 
lows guests of Harvard University for that day. 

All departments of the University were open throughout the 
day for inspection by the members of the Association, and in 
many departments special exhibitions were given for the benefit 
of the members. In the evening President Elliot delivered a 
timely and scholarly address to the guests in Saunder’s Theatre. 
His subject was, “The War’s Lessons.” He defined his position 
as not opposed to the army and navy, but in favor of larger ex- 
penditure for the constructive arts. He said that the modern 
soldier was a scientist, and he must know how to use weapons of 
precision and scientific instruments intelligently. “This war.” 
he continued, “brought out in a very forcible manner the fact 
that the wider the education of the people, the more free indus- 
tries open to the people, the greater is the military power.” 


SATURDAY, AUGUST 27. 


The last general meeting of the convention was held this morn- 
ing at 10:30 o’clock. Many famous scientists were upon the plat- 
form. Many reports were read, the most interesting being that 
of the permanent secretary. This showed that 903 delegates had 
registered during the convention, 158 being from New York. 
Canada, England, France, Germany, Brazil, Japan and Australia 
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were each represented by one or more delegates. Four hundred 


and forty-three papers had been read, and almost $6,000 surplus 
was in the treasury of the Association. 


Classified Digest of U. S. Electrical Patents 


Issued August 16, 1898. 


Batteries, Primary :— 


PRIMARY BATTERY. Walter Rowbotham, London, England, 600,- 
208. Filed Feb. 24, 1898. new construction and arrangement of 
battery whereby local action is quite avoided when the battery is at 
rest, and in details intended to Pom of the battery being continu- 
ously charged and discharged of its working fluids while using iron 
instead of zinc for the active plates. 

COMBINED BATTERY AND ECTRIC CELL. Jules Celestin, Da- 
goneau, Beaufort, France, 609,142. Filed Jan. 15, 1895. A cell con- 
taining sulfate of copper, an interior cell contained therein and com- 
prising a rectangular framework and membranes secured upon this 
ramework and constituting the walls of the interior cell, a zinc ele- 
ment and dilute sulfuric acid contained in the interior cell, suspen- 
sion bars adapted to suspend the articles to be plated, circuit connec- 
tions between the zinc plate and the bars and one or more per- 
forated lead plates in the interior cell upon which a copper deposit 
will be made. 


Conductors, Conduits and Insalaters :— 


METHOD OF AND APPARATUS FOR MAKING ELECTRICAL 
INSULATION CONDUITS. Hugo Gallinowsky, St. Louis, Mo., 
assignor to the Lithosite Mfg. Co., same place, 606,094. Filed Nov. 
15, 1897. Consists in submerging fibrous material in a bath of oxy- 
chlorid cement, saturating the material from both sides, winding it 
on a mandrel before the cement completely sets, by suspending it by 
one end so that the mandrel will slip out. 

MEANS FOR FASTENING INSULATOR PINS TO CROSS-ARMS. 
Loron Mitchell, Augusta, Ga., 609,288. Filed May 10, 1898. An in- 
sulator pin having its shank provided with a groove triangular in 
cross-section, and a locking device carried by this groove and 
adapted for frictional engagement with the wall of an opening into 
which the shank of the pin may be passed. 

ELECTRICAL CONDUIT BOX. Hubert Krantz, New York, 609,356. 
Filed May 6, 1898. A split conduit box provided with correspond- 
ing semicircular rims on the two parts of the box to form the outlet 
openings for the conduits, in combination with closing discs held in 
place by the two parts of the box when fitted together. 


Controlling Devices : — 


ELECTRIC CONTROLLER. Joseph D. Forrer, gonastowa, Pa., as- 
signor to the Steel Motor Co., Ohio, 609,092. iled July 11, 1898. 
A pair of concentric shafts, operating levers for each shaft, means for 
preventing the removal of one of the levers except when it is at a 

redetermined position, and independent means for preventing the 
ever from being removed except when the other shaft is at a predeter- 
mined position. 

ELECTRIC CIRCUIT CONTROLLER. Nikola Tesla, New York, 
609,245. Filed Dec. 2, 1897. The combination with a receptacle of a 
conductor or series of spaced conductors, a nozzle or tube for direct- 
ing a jet or stream of fluid against the same, the nozzle and con- 
ductor being capable of movement relatively to each other, and means 
for maintaining a circulation of conducting fluid, contained in the 
receptacle, through the nozzle, and dependent for operation upon such 
relative movement. (Described in the issue of Aug. 25. 

ELECTRIC CIRCUIT CONTROLLER. Nikola Tesla, New York, 609,- 
246. Filed Feb. 28, 1898. Similar to above. 

ELECTRIC CIRCUIT CONTROLLER. Nikola Tesla, New York, 609,- 

T. Filed March 12, 1898. Similar to above. 

ELECTRIC CIRCUIT CONTROLLER. Nikola Tesla, New York, 
609 Filed March 12, 1898. Similar to above. 

ELECTRIC CIRCUIT CONTROLLER. Nikola Tesla, New York, 
609 . Filed March 1898. Similar to above. 

ELECTRIC CIRCUIT CONTROLLER. Nikola Tesla, New York, 609,- 


251. Filed June 8 1807. Renewed June 15, 1898. Similar to 609,245. 
SYSTEM OF ONTROL OF ELECTRIC MOTORS. Edwin R. Gill, 
glewoo 


N. J., assignor to the Invention Developing Co., New 
Jersey, 274. Filed April 4, 1898. A system whereby the power 
regulation is primarily dependent upon movement of the motor itself, 
thus insuring any desired degree of generation of counter electromo- 
tive force before a predetermined resistance has been cut out. 


Bynames and [ieters : 

ELECTRIC MOTOR. Rudolf Eickemeyer, Yonkers, N. Y., 609,015. 
Filed Jan. 5, 1801. A reversible electric motor coupled to the hoist- 
ing mechanism, provided with a system of field coils, and one or 
more governing coils, and means for supplying the governing coils, 
with independent electric currents opposte in direction to those car- 
ried by the field coils, and means for furnishing to the governing 
coils, currents which are effective only when the motor and elevator 
are moving too rapidly. 

Miscellaneous :— 

ELECTRIC ELEVATOR. Rudolf Eickemeyer, Yonkers, N. Y., 609,016. 
Filed May 3, 1892. The combination with the traveling car body or 
platform of a compound motor, a resistance in shunt relation to the 
series coil of said motor, and a solenoid automatically controlling the 
magnetizing power of said series field coil by gradually short-circuit- 


ing said resistance. 

MEANS FOR INDICATING A SHIP’S ROLL. James J. Hicks and 
Giles H. Zeal, London, Fagland; said Zeal assignor to said Hicks, 
600,281. Filed Nov. 18, 1897. An annular tubular glass chamber 
half filled with mercury, and means for carrying such chamber and 
cecitieting it in a vertical eo 

ELECTRICAL IGNITER FOR GAS ENGINES. Nikola Tesla, New 

ork, N. Y., 600,250. Filed Feb. 17, 1897. Renewed June 15, 1898. 
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Depends for its operation upon the 
discharge at a given instant or at predetermined intervals of time. 
WINDING MACHINE. Emmett J. Satterwhite, Falls City, Neb., as- 
signor of two-thirds to Fred. E. Farington, Charles W. Farington and 
Theodoric F. Sullivan, of Richardson County, Neb., 600,800. Filed 
Sept. 10, 1897. A new and improved winding machine arranged to 
accurately wind the desired amount of wire on a core of the desired 


length. 

SHIP'S. COMPASS. Robert Oliver, New York, N. Y., 600,368. Filed 
Sept. 11, 1897. A compass card having straight, permanent bar magnets 
arranged thereon, parallel to a north and south meridian and perma- 
nent U-shaped, or horseshoe, magnets arranged with their legs on 
opposite sides of the equatorial line. 


Railways and Appliances :— : 


MOTOR CAR. Charles Otis Palmer, Cleveland, O., 600,043. Filed April 
18, 1894. Renewed Jan. 1 „Means for automatically main- 
taining a uniform tension of the driving rope notwithstanding the 
driven pulley is being moved at the same time the power is being 
transmitted. , j 
ELECTRIC BRAKE. Ernest B. Skinner, Ogden, Utah, 600,124. Filed 
Oct. 80, 1897. Consists of a solenoid and its plunger for operating 
the brake mechanism; a second solenoid disposed at right angies to 
the first and a lever connected at one end of the plunger of the 
ouieuce solenoid and at the other end to links carrying a shoe, used 

or braking. 

ELECT RICAL TRACTION. William Kingsland, Llandudno, England, 
600,188. Filed Dec. 23, 1897. continuous main electrical con- 
ductor, and sectional working conductors from which the motor car 
directly collects the current, and a number of sectional auxiliary con- 
ductors, one such for every sectional working conductor, and through 
which auxiliary sectional conductor the current is passed from the 
main conductor to the sectional working conductor. 

ELECTRIC RAIL BOND. Joseph S. Tucker, Chicago, Ill., 600,252. 
Filed Jan. 20, 1897. A rail bond comprising a conductor having its 
ends provided with enlarged tapered heads provided at their smaller 
ends vih. flanges, in combination with bushings adapted to encircle 

° these heads. 

SWITCH AND SWITCH OPERATING MECHANISM. James P. Orr 
and George H. Fugh, Pittsburg, Pa., 609,292. Filed Nov. 9, 1897. 
A railway switch, comprising a tongue, a track section, electrical 
means for moving the tongue and track section vertically, one section 
being moved downward as the other is moved upward and means 
carried by a car for opening and closing the electrical circuit. 


uction of a sudden electric 


Telegraphs: — 
ELECTRIC TELEGRAPHY. Oliver Joseph Lodge, Liverpool, Eng- 
land, 609,154. Filed Feb. 1, 1 Similar to the system described 
in The Electrical Engineer, Feb. 24, 1898.) 
FIRE AL Denmark, assignor to 


ARM. Hilmar derling; Copenhagen 
Johannes Caroe, Niels Schmitd and Emil Schiemann, of same place, 
; Filed March 15, 1897. A fire alarm constructed to reduce to 
a minimum the danger of sounding false alarms, and it is character- 
ized by a mechanical alarm sounding in the immediate vicinity, and 
by a mechanism moving in unison with the mechanical alarm, whereby 
an electrical circuit is influenced to sound a distant alarm. 
Telephones:— 

TELEPHONE SYSTEM. Alfred F. Swan, Bayonne, N. 
Filed Sept. 28, 1897. A movable switch arm operate 
switch barrel and adapted to cut the talking set in and out. 

TELEPHONE SYSTEM. Charles E. Egan; urton L. Lawton and Er- 
nest C. Wilcox, Meriden, Conn., 600,229. Filed April 9, 1897. Spring 
jacks, each provided with a central telephone connectin spring, a 
generator connecting spring and a subscriber’s communicating spring; 
a plunger fitted to reciprocate in each spring jack to engage either of 
the first two named springs, and a pair of connect plugs, each 
fitted to operate a plunger and provided with a metallic nib fitted 
to engage a subscriber's per arate spring, ; 

TELEPHONIC MEASURED-SERVICE SYSTEM. William W. Dean, 
Boston, Mass., a a to the American Bell Telephone ., Of same 
place, 600,831. Filed Nov. 16, 1897. Consists in combining a two- 
party main telephone circuit with two call-registering or call-counting 
mechanisms paca at the centra! station, and each operated to pro- 
duce a record only when their electromagnets are excited by two suc- 
cessive current impus 

TELEPHONE REPEATER OR RELAY. John Stone Stone, Boston, 
Mass., assignor to the American Bell Telephone Co., of same place, 
609,374. led Dec. 29, 1897. An improved telephone rela ada ted 
to be placed at the junction of two telephone circuits extending trom 
different terminal stations for the purpose of automatically repeating 
the conversation transmitted over one circuit into the other. 


-~ 609,178. 
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The Condict Controller Patent.—The Nassau 
Electric Co. Enjoined. 


Judge Lacombe, of the United States Circuit Court for the 
Southern District of New York, last week issued preliminary in- 
junctions on the Condict patent controlled by the General Elec- 
tric Company, against the Nassau Electric Railroad, of Brooklyn, 
enjoining the further use of the electric car controllers, which 
were made by the Steel Motor Company, and against the Walker 
Company, enjoining its manufacture of the several types of 
series parallel car controllers made by it. 

The operation of this injunction is suspended until the next 
session of the Court of Appeals to give the defendants an oppor- 
tunity for appeal. This is the same patent recently sustained at 
final hearing by Judge Townsend. 


Death by Accident of Dr. John Hopkinson. 


As we go to press a cable dispatch announces the death of Dr. 
John Hopkinson, the celebrated English electrical engineer, and 
his son and two daughters, who were killed while ascending the 
Dents de Veisivi, in the Canton of Valais, the mountains of which 
are among the highest in Europe, and which are exposed to furi- 


ous torrents and destructive avalanches. The party had gone on 
their perilous trip without the assistance of a guide. Dr. Hop- 
kinson had intended starting for New York on September 28, the 
trip to be made in connection with a syndicate which he was 
forming for the purpose of developing some of his inventions. 
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a CATALOGUES. ay 


Frank H. Stewart & Co. 


A very complete and interesting catalogue of electric bells, 
electric gas lighting, telegraph and speaking tube supplies has 
just been issued by F. H. Stewart & Co., 35 North Seventh 
street, Philadelphia, Pa. It measures 9x12 inches, is handsomely 
bound and contains a complete index of a large number of elec- 
trical goods, such as batteries, annunciators, bells, push-buttons, 
gas lighters, telephone and telegraph supplies, motors, wire, in- 
sulators and battery gauges. The catalogue will be sent to any 
one on application. 


A Quarter of a Million Horse Power. 


This is the title of a very handsome and instructive booklet is- 
sued by the Westinghouse Electric & Manufacturing Com- 
pany, Pittsburg, Pa. It contains a mine of information on elec- 
trical transmission by polyphase currents. It is indisputable evi- 
dence of the company’s ability to transmit electrical power to any 
extent over any desired distance. Only a few of the best known 
plants installed by this company are enumerated, although the 
list comprises 185 plants in twenty-nine States and eight foreign 
countries. The distance over which the current is transmitted 
ranges from one to seventy-eight miles. Among the plants de- 
scribed and illustrated are the Niagara Falls Power Plant, the 
Helena Water and Electric Power Company’s plant, the Niagara 
plant of the Canadian Niagara Power Company, the Dolgeville 
(N. Y.) plant and the Apple River Power Company’s plant at 
New Richmond, Wis. There are also shown beautiful illustra- 
tions of the motors installed in Buffalo and intermediate points 
between there and Niagara and the installation in the Cumber- 
land Paper Mills in Maine, nearly all of which have been illus- 
trated in our columns. The remaining stations are simply enum- 
erated, the size of generators, motors and transformers, the 
transmission voltage and the nature of the service being given. 
The book is beautifully printed, has a handsome cover and does 
great credit to the company. It will be sent to any one on appli- 
cation. 


The Development of the Telephone. 


This is the name of a very ingenius and instructive pam- 
phlet sent to his customers and interested parties by Mr. 
E. C. Bickel, the general manager of the Elkhart Telephone 
Company, Elkhart, Ind., an independent exchange. The story is 
told of how the company was started, how the switchboard grew 
year by year, what the people have gained by the service, and 
what prospects there are for the future. The pictures on the left- 
hand pages tell a story by themselves. The first is a single panel 
board having a capacity of 100 subscribers, which was installed 
on December 1, 1895. The second picture shows a switchboard 
with 200 subscribers capacity, installed January, 1896. In June, 
1896, an additional panel was added, making the capacity, 300 sub- 
scribers. The fourth picture shows a board with 350 subscribers, 
as it appeared in January, 1897, and the last picture shows the 
switchboard as it is to-day, with 500 subscribers capacity and 
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four operators, against one which appeared in the first picture. 
It is a pretty story without words and one which speaks volumes. 
Mr. Bickel also announces that as the initial expense of this little 
publication was rather out of proportion to local benefits, he is 
prepared to sell additional copies to other exchanges who are in 
their formative period for ten cents a copy. 


An Advance All Along the Line. 
Last week’s stock market reflected admirably the sentiment of 
the business community, which is again reassured of the stable 
conditions of trade consequent upon the approaching signing of 


the treaty of peace. The number of shares dealt in on the stock 
exchanges shows vast weekly increases, indicating the eagerness 
of investors, while the prices obtained are tending steadily up- 
wards. 

Western Union sold around 95, with 18,315 shares dealt in. 
General Electric touched 4114, with 6,524 shares sold. New 
York Edison Illuminating sold at 13334. 

There was little change in the metal market. We quote the fol- 
lowing market prices: Iron, Northern, No. 1 foundry, $11.25; 
Southern, No. 2 soft, $10.25; steel rails, $18.50; lake copper, ingot, 
$12.20; tin, $16.15; lead, $4.12%; spelter, $4.80. 


PADE NOTES 
Cn 


The Montauk Multiphase Cable Before the 
Association of Fire and Police Telegraph 


Superintendents. 


T the third annual convention of the National Association 

of Fire and Police Telegraph Superintendents and Munici- 

pal Electricians, held at Elmira, N. Y., last month, the Commit- 

tee on Exhibits made the following report on the Montauk 
multiphase cable: 

“The undersigned, a committee appointed to report on the 
exhibit of the auxiliary fire alarm and the new cable of the 
Montauk Multiphase Cable Co., as adapted to the system of the 
Gamewell Fire Alarm Telegraph Co., beg leave to report as 
follows: 

“ ‘We find properly located and connected up one fire alarm 
box, arranged so as to be operated from an auxiliary sub-station 
also the proper arrangements and connections for automatically 
sending in an alarm of fire by means of multiphase cable, a 
fusible wire being burned through or cross connected by con- 
tact with a slight blaze or fire such as a match might cause. 
On the application of a very slight fire from a match, the multi- 
phase cable was cross connected, thus throwing on an addi- 
tional current of electricity, the composite wire was melted, thus 
opening properly another line, relieving a light current which 
has previously been in operation. 

“ ‘By these simple means, the main box was pulled, the alarm 
struck on a local gong attached to the circuit, a warning bell 
rang to indicate that the line was in operation, and the instantan- 
eous sounding of its alarm showed that all claims as to the 
merits of the purpose and operations of the apparatus had been 
fulfilled. It is simple in action, and reliable as a fire alarm 
adjunct. 

“‘The Montauk multiphase cable is practically a substitute 
for a thermostat, and this cable being run in out-of-the-way 
places, or in dangerous localities in buildings where fire is liable 
to occur, really makes a continuous thermostat, ready at all 
times for action in case of fire or dangerous heat at any point 
where the cable runs.” 

The report was signed by the committee consisting of the 
following well-known gentlemen: Wm. Brophy, Inspector 
Wires, Boston, Mass.; M. W. Mead, Sup’t Bureau of Electricity. 
Pittsburg, Pa.: Geo. F. MacDonald, Sup’t Fire Alarm, Ottawa, 
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Canada; F. C. Mason, Sup’t Police Telegraph, Brooklyn, N. Y.; 
W. N. Thompson, Sup’t Fire Telegraph, Richmond, Va. 

The gentlemen constituting this committee being all profes- 
sional experts of national reputation, renders any action taken 
on their part of value and interest to the profession at large. 
The report denotes their approval of an important progressive 
step in fire alarm protection. 


The Largest Arc Dynamo. 


There is now nearing completion at the Rushmore Dynamo 
Works, Jersey City, what will be the largest arc machine ever 
constructed. It will operate on the new multi-circuit system 
lately perfected by Mr. S. W. Rushmore, and at 500 r. p. m. 
will supply two independent circuits of 150 ten ampere arc 
lamps each, or a total of 300 lights. This is claimed to be just 
double the size of the largest arc machine now in service. 

The machine has four poles and resembles an ordinary con- 
stant potential generator. Unlike other so-called multi-circuit 
machines, the circuits are all in parallel and cannot be con- 
nected in series. Each circuit has a separate pair of brushes 
and regulation is effected by a simple solenoid acting on each 
brush rocker. There is no sparking, and either circuit may be 
open circuited or short circuited, with any load, without any 
effect upon the other circuit. 

Mr. Rushmore is now designing a larger machine for direct 
connection to the Willans engine. These new machines will 
be put in under the fullest guarantee and it is expected that the 
efficiency will be nearly as high as in the latest type constant 
potential machines of the same kilowatt capacity. 


Second Annual Outing of the Employees of the 
Conduit Wiring Co., Davis & Brussel, 
Successors. 


The second annual outing of the employees of the Conduit 
Wiring Co., Davis & Brussel, Successors, was held August 21, 
1898, at Donnelly’s Grove, College Point, L. I. A most en- 
joyable day was spent in bowling, land and water races, etc. 
Amongst the visitors were Messrs. Olson and Harrington, of 
the Habirshaw Co.; Mr. Scribner, of the Bryant Co.; Mr. Kirk- 
land, of the Circular Loom Co.; in addition to representatives 
of most of the large supply houses in New York. Mr. Davis, 
of the firm, was also present, and took an active interest in the 
games and other diversions. Messrs. Fenton, Koehler and Ben- 
nett were the committee in charge of the affair. 


The Cleveland Electric Trading Company, Cleve- 
land, Ohio. 


T HE business of this company, as indicated by the name, is 

chiefly trading in electrical supplies. This includes the 
buying of second-hand electrical machinery and appliances, over- 
hauling, refitting and selling the same. They also deal in new 
stock, being selling agents for some of the first-class dynamo 
and supply manufacturers. They are also contractors for in- 
stalling and equipping lighting and power stations, including 
the steam and engine equipments as well as the electrical feat- 
ures. 

Mr. W. H. Pelton, the manager, is both an electrical and 
steam engineer, and has had a long experience in this line of 
work, both for others and on his own account. A stock of gen- 
erators and motors, including both new and second-hand goods, 
is kept constantly on hand. Besides repairs to their own pur- 
chases, the shops are equipped for repairing armatures of all de- 
scriptions, and repair work is made an important part of the 
business. 

It is a mistake to suppose that second-hand electrical machin- 
ery is necessarily worn and defective. It is put on the market 
usually because it has been superseded by heavier and later-date 
machinery in order to meet the exigencies of the larger demand 
for light and power. When redesigned, as is done in many cases 
by this company, it is about as good as new, and is offered at 
such a price as to make it an object to prospective purchasers. 
The contracting department of the business is prepared to under- 
take the installation and equipment of stations of any character, 
and guarantee all their work to be as good as the best. In short, 
the company is prepared to meet any demand along any of the 
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above lines that may be made and is ready to buy second-hand 
material to an unlimited amount. 


The ofhces of the company are at 806 Cuyahoga Building. 


JULIUS ANDRAE & SONS’ COMPANY, of Milwaukee, 
have secured the agency for the famous Ericsson telephones in 


the Badger State. These telephones are all that is claimed for 
them and are proving themselves veyond a doubt the standard of 
the world. They are experiencing a healthy run on “O. K.” bat- 
teries. 

MR. JAMES HEALEY, who recently returned to Milwaukee 
from a trip through Northern Illinois in the interest of the Julius 
Andrae & Sons’ Company, states that the business conditions in 
the rural districts are very favorable. The splendid crops of the 
season have made it possible for the farmers to put in telephones 
and necessities in the electrical line. 

COOL. Almost entire Milwaukee is kept cool by breezes fur- 
nished by Lundell fan motors. Julius Andrae & Sons’ Company, 
who are the Milwaukee selling agents, have succeeded in plac- 
ing the Sprague goods in many of the largest local business 
houses, hotels and theatres, including the Alhambra Theatre. 
Palm Garden and Kroeger Bros.’ large clothing establishment. 

THE NATIONAL ELECTRIC COMPANY, located at 15 
Michigan street, Cleveland, O., are reporting large electrical re- 
pair orders received during the last few months. They are at 
present rebuilding a number of large generators and are manu- 
facturing small motors and experimental machines. A detailed 
description of the business of this company appeared in our issue 
of August 11. 1898. 

WALKER COMPANY will exhibit at the Street Railway 
Convention, Boston, the following apparatus: Section of Wal- 
ker underground conduit system, with car in operation, 15-L rail- 
way motor in operation, 15-L motor, open to show construction, 
No. 33 S. motor, mounted; No. 33 S. motor, open; set of 33 S. ar- 
matures, in various stages of construction; set of 33 S. motor 
parts; standard trolley, standard railway switchboard panels, with 
wattmeter, S. controllers in operation, solenoid partitions open 
and in operation. 

MR. F. E. DRAKE, of the Walker Company, has been selected 
as electrical adviser to Commissioner General Ferdinand Peck 
of the United States to the Paris Exposition of 1900. Mr. Drake 
will sail for France with the Commissioner General and party 
on the steamer ‘‘La Touraine” from New York on September 3. 
He expects to return to this country about the middle of Octo- 
ber, and will then resume his duties with the Walker Company. 

MASON & RICHARDS CO., 314 Security Building, St. 
Louis, Mo., have issued a broadsheet notice to che trade relative 
to the agencies now in their hands, including Walker apparatus, 
Keystone Electric Co.’s machines, Keystone instruments, Par- 
tridge carbons, and a large number of other specialties. 

BOONE, IA. The Boone County Telephone Co. has a capi- 
tal stock of $13,300 paid up. J. L. Stevens is president, and 
C. E. Deering secretary. The apparatus was supplied by the 
Western Telephone Construction Co., and a Sterling Electric 
Co. switchboard is now being added. There are 340 subscribers 
and 125 miles of toll line. The present board has a capacity of 
400 drops. Rates are $2.50 per month, business, and $1 for 


residences. 7 


ROCHESTER, N. Y. The Standard Electric Construction 
Company has been dissolved by E. H. Freeman and W. H. To- 
bey, but the business will be continued under the same name and 
style by E. H. Freeman and B. A. Vandy. 

F. CROSELMIRE, Newark, N. J., the well-known manufac- 
turer of platinum, has left for the Ural Mountains, Russia, to 
be away for several months. Mr. Croselmire goes to make con- 
tracts for and buy the crude platinum, which he refines at his ex- 
tensive works in Newark. 
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A COMPLETE X-RAY OUTFIT, presented by the General 
Electric Company to the United States Government at the be- 
ginning of the war with Spain, is reported to have been the only 
apparatus which had worked satisfactorily on the hospital ship 
Kelief. in Cuban waters. 

NEW YORK CITY. It is rumored and denied that the 
Metropolitan Street Railway Co. is to engage in electric light- 


ing. 
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WILLIAM E. QUIMBY, 8% Libe 86 Liberty street, New York, ad- 
vertises screw electric pumps, instead of screw steam pumps, as 
was erroneously stated in a recent issue. 

JNO. R. ROEBLING’S SONS CO., Trenton, N. J., recom- 
mend the use of bi-metallic wire for overhead lines, stating that 
it possesses those qualities essential to good working, and the 
question of cost also appeals to the user. 

THE AMERICAN ENGINE CO, 32 Raritan avenue, Bound 
Brook, N. J., call attention to the excellence of their direct- 
connected generating sets, and also to their belted generators 
and detached engines. Their latest production is a slow speed 
direct connected motor for driving large printing presses and 
other heavy machinery. 

BIBBER-WHITE CO., 49 Federal street, Boston, Mass., say 
the name “American” was selected for their new ‘Welsbach 
gas-lighter” because “it has the good points of all others and 
no weaknesses.” They also say that a trial order makes a regu- 
lar customer. 

THE NOWOTNY ELECTRIC CO., 212 Lawrence street, 
Cincinnati, O., publish an up-to-date list of the agents for their 
long-burning enclosed arc lamps possessing many advantages 
particularly their own. 

PINS AND BRACKETS are advertised by the Electric Ap- 
pliance Co., 242 Madison street, Chicago, Ill. All their pins and 
brackets are made either from the best split live oak or selected 
locust and are warranted sound and strong. 

JULIUS ANDRAE & SONS CO., Milwaukee, Wis., say 
their telephones never disappoint. Their catalogue No. Io is 
now ready for distribution. 

THE GENERAL INCANDESCENT ARC LIGHT CO., 
572 First avenue, New York, offer direct current enclosed arc 
lamps for several classes of service, and also alternating current 
lamps. They have some new circulars which may be obtained. 


NEW ENGLARD NOTE 
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MONTVILLE, CONN. The estate of C. M. Robertson, re- 
cently lost by fire their boiler house. In order to obviate, if 
possible, a like experience in the future they have decided to put 
up a thoroughly fireproof construction in its place. The building 
will have steel framework, brick side walls and an absolutely 
fireproof roof, consisting of corrugated iron covering laid on 
the Berlin Iron Bridge Company’s patent anti-condensation roof 
lining. Steel trusses will support the roof. The building is 
about 5o feet square, divided by a corrugated iron partition 
through the centre, making a boiler room and pump room. The 
ventilation is obtained by monitors on the ridge of the roof, hav- 
ing sash on the sides. The Berlin Iron Bridge Company are 
furnishing and erecting the steel work. 


= SOUTHERN NOTES 


MR. HENRY WIDMER, 522 Custom House street, New Or- 
leans, La., notifies the public that he is in the electrical construc- 
tion field. He has the local sole agency for C. & C. dynamos 
ar.d motors. 

BRISTOL, TENN. The Bristol Virginia Corporation have 
just completed an artesian well and are now open to receive bids 
on pumping power, with plant sufficient to run some 75 arc 
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lights. Mr. C. W. Hannah will receive estimates on the power 
plant. Mr. H. J. Wilcox, Bristol, Tenn., would like to receive 
prices and estimates on lighting apparatus. 

GEORGE A. CRAGIN, of Houston, Texas, representing 
Washburn & Moen Manufacturing Company, has brought out a 
very attractive advertising scheme calling attention to wires in 
general and “Crown” wires in particular. The advertising takes 
the form of an imitation of hand painting on porcelain of an at- 
tractive personality. 

BALTIMORE COUNTY, MD. The county is now expend- 
ing $2,404 a year on its fire alarm system. Mr. T. W. Offutt, 
general manager of the Mt. Washington Electric Light and 
Power Co., has offered to carry on the whole thing in good 
shape for $1,200 a year. © 
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WASHINGTON, PA. The Washington Electric Light Co. 
are increasing their plant by the addition of a 200 h. p. Ball 
engine, built by the Ball Engine Co., Erie, Pa. 


GERMAN ELECTRICAL UNITS. The bill for the legisla- 
tion of the ohm, volt and ampere in Germany has now passed 
through all its stages in the Reichstag. It has been amended to 


the extent of an “e” added to the word “amper,” originally pro- 
posed. 
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THE HARVARD POWER STATION OF THE BOSTON ELEVATED 
RAILWAY COMPANY. 


BY H. W. WELLER, C. E., E. E. 


INTRODUCTION. Owing to the marshy nature of the ground and the heavy char- 


T HE steady growth of travel over the lines of the Boston acter of the machinery to be installed close piling had to be 

Elevated Railway Company, formerly the West End Street driven to a depth of 35 feet under all foundations. The tops 
Railway Company, has necessitated the construction of another of the piles were cut off at a fixed level and a heavy bed of cement 
large power station. concrete laid to carry the foundations, which, of necessity, had 
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HARVARD POWER STATION, BOSTON ELEVATED RAILWAY CO., BOSTON, MASS. 


This is located on the east side of Boylston street, in Cam- to be very heavy and substantial, those for the chimney being of 


bridge, close to the Charles River and a short distance from Har- granite masonry. | K 
vard Square. The building fronts towards the Charles River, terminating 
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on Boylston street. It is 171 feet 8 inches long and is planned 
for a subsequent extension of 71 feet additional. The building 
is 125 feet 8 inches wide. 

In a general way the buildings conform to the plan of the Dor- 
chester Power Station, which was described in The Engineer of 
March 24, 1897, but are much larger. The engine room is 
in front and the boiler room adjoining it in the rear, with the 
coal-handling machinery and the stack behind the boiler room. 

The buildings are of best selected hard-burned red brick, with 
granite water tables, cornices, sills and trimmings, and are built 
on concrete and stone foundations. The floor of the boiler room 
is about one foot above the level of the street and on a level with 
the basement floor of the engine room, and the floor of the en- 
gine room proper is about 12 feet above that of the basement. 

The roof of the engine room is carried on arched steel trusses, 
supplied and erected by the Boston Bridge Company, and is of 
the special fire-proof construction adopted by the engineer of the 
railway company. It consists of a series of arches, composed of 
two layers of special flat fireproof tiles laid in cement, which 
arches are sprung from truss to truss. The tiling of the roof was 
cnstructed by Messrs. Guastavino, of Boston. 

- The system of coal pockets and trestle work was designed by 
Mr. C. F. Baker, the master mechanic of the railway company, 
and installed under his supervision. The coal is brought in cars, 
hauled by electricity over the tracks of the railway company from 
their main coal storage at the central power station at Albany 
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by a 4-inch Ashton pop safety valve, set to blow at a pressure of 
175 pounds to the square inch. 

The face of the setting in the front of the boilers is composed 
of white enameled glazed brick, making a very neat finish. 

The boilers are provided with extension furnaces, which pro- 
ject about 8 feet from the fronts of the boilers, and are built of 
selected hard-burned brick, with a heavy lining of best fire-brick. 
The use of this extension is to give a larger combustion chamber 
and to prevent as much of the smoke as possible and utilize it 
for making steam. 

The ashes are at present removed by nand and used for im- 
proving the adjoining property of the railway company. 

All the feed piping and connections are of extra heavy brass, the 
water columns being of the reliance pattern fitted with high and 
low-water alarms. The feed water is admitted into the front of 
each drum, with the necessary stop and check valves. The blow- 
off piping is carried in a trench, covered with cast-iron floor 
plates, in the rear of the boilers. 

Large doorways are provided in the boiler room wall opposite 
the boilers. The doors for these are hung vertically for conven- 
ience and are properly balanced with counter-weights. 

The smoke flue from each boiler is connected into the main 
flue, as shown on the plan, and the gases are carried through a 
Greene economizer, furnished by the Fuel Economizer Company, 
of Matteawan, New York. The economizer consists of 56 sec- 
tions, each containing Io tubes, and aggregating 6,720 square feet 


HARVARD POWER STATION, BOSTON ELEVATED RAILWAY CO. BOSTON, MASS.—PLAN AND SECTION. 


street, and, being taken up the special inclined trestle and around 
the loop, is dumped into the bins in the rear of the boiler room. 
A track is laid underneath the bins or hoppers, and the boiler 
room charging cars of the C. W. Hunt make are run under the 
hoppers, filled by gravity, and are then run over the tracks right 
in front of the furnace doors. The coal is not shoveled from the 
time it is brought in ships alongside the dock at Albany street 
until it is shoveled from the cars into the furnaces. The stor- 
age capacity of the bins at Harvard is about 750 tons. 

The boiler room is the same length as the engine room 
and about 56 feet in width. It contains three batteries, 
each -of two 500 h. p. double-decked water tube boilers 
of the well-known Babcock & Wilcox type, making a 
total capacity of 3,000 h. p. at this time, and space is 
left for another similar battery, making a total of 4,000 h. p., 
which can be accommodated in the present building. The ex- 
tension as laid out on the plans will admit of two more batteries, 
each of the same capacity, in the future. The roof is carried on 
straight steel trusses and has a monitor over the economizer. As 
shown in the plan, each boiler has three water drums, which are 
of-open hearth steel 42 inches in diameter and 22 feet long, pro- 
jecting through the front of the setting. Each drum is protected 


of heating surface. Provision has been made for duplicating this 
machine with the increase of boilers which will be required 
in the future. 

One possible objection to the use of the economizer is the 
floor space taken up, but in this case the objection is met by 
carrying the apparatus on iron columns and girders, leaving the 
ground space available to its fullest extent. 

The economizer is connected with the stack by a square brick 
flue, and a by-pass flue with the necessary dampers is provided 
so that the economizer can be cut out at any time it becomes 
necessary. 

Sufficient room is arranged above the economizer for proper 
inspection and cleaning, the top being reached by an iron stair- 
way. The tube scrapers are operated from the line shaft of the 
power pumps, which are driven electrically. 

Each boiler is provided with an individual damper in the set- 
ting, and the draft is also automatically controlled by a main 
damper, set vertically in the side of the stack and operated by 
a Locke damper regulator. An indicator in the boiler room con- 
tinuously shows the position of this damper for the guidance of 
the men. The boiler room floor is of concrete, which presents a 
smooth and durable surface. 
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STEAM AUXILIARIES AND STACK. 

The stack is 226 feet high and is built of selected hard-burned 
brick, with a 10-inch fire-brick lining extending for a height of 
about 50 feet. 

The stack is octagonal in shape for about 40 feet, with molded 
corner brick and a granite plinth about 12 inches thick. The rest 
of the stack is circular, the outside diameter tapering from about 
20 feet at the bottom to about 16 feet at the top, and finished off 
with a cornice and capped with a cast-iron cap made in seg- 
ments and properly fitted and clamped together. The inside 
diameter is 11 feet. Two lightning rods of copper extend from 
the bottom to the top of the stack on opposite sides. These are 
connected underground to copper cylinders and at the top to a 
copper ring placed around the cap and carried on insulators. 
To this ring are connected four copper rods, tipped with platinum 
and extending to a height of 6 feet above the cap, thus forming 
a most efficient protection from the dangers of lightning. 

The engine room is 170 feet in length by 66 feet in width, in- 
side dimensions. It is built of selected hard-burned red brick, 
with granite sills and trimmings. It has 24 large sash windows 
on three sides and is therefore well lighted and airy. Large 
double doors are provided at each end of thé room. 

The basement floor is of concrete and level with that of the 
boiler room and has the necessary communicating doors with the 
latter. The pumps, condensers and heaters are placed in the 
basement. Iron stairways lead from the basement to the engine 
room at either end and also in the middle. 

The feed pumps consist of three vertical triplex power pumps, 
6-inch diameter by 8-inch stroke, driven by belts and shafting 
from a 500-volt electric motor. There is also one duplex steam 
pump 14-inch and 84-inch by 10-inch stroke. This was sup- 
plied by the Deane Steam Pump Company, of Holyoke, Mass. 
The power pumps, being operated electrically, can be used to feed 
the boilers when steam is not available. 

The engine room tioor is laid with 4-inch spruce planking on 
iron girders and finished off with hard maple in narrow strips, 
and carefully polished and oiled. 

Openings are left in the floor to permit of the pumps and con- 
densers being seen at all times by the engineers on watch, and 
these openings are properly guarded by railings. Cast-iron floor 
plates are provided for easy access to the machinery and piping 
where necessary. 

The engines and all steam and exhaust piping are covered with 
magnesia composition supplied by Messrs. Nightingale & Childs, 


of Boston. 
THE ENGINES. 


There are three engines, each of 1,800 h. p., nominal, with 
space in the present building for one more, while the proposed 
_extension will have room for two additional, as shown by dotted 
lines on the plan, making six engines of a total nominal horse 
power of 10,800 as the ultimate capacity of the station. 

The engines are all similar, horizontal, cross-compound, con- 
densing, of the Corliss type, and are direct connected to the gen- 
erators. The cylinders are 28-inch and 56-inch in diameter and 
Go-inch stroke, and the engines operate at a speed of 80 revolu- 
tions per minute. The flywheels are 24 feet in diameter and are 
built up in segments, rigidly bolted together, and are very mass- 
ive, each weighing upwards of 60 tons. 

The valve gear is an improved Reynolds-Corliss, the valves 
being placed in the cylinder heads to bring them closer together. 

There is a reheater receiver between each of the high and low- 
pressure cylinders, and the piping, which is placed below the en- 
gine room floor, is arranged so that either cylinder may be run 
alone or run condensing or non-condensing. 

The foundations for the engines are laid up in hard-burned 
brick in cement. The steam piping is specially designed and 
constructed for high-pressure work. It is extra heavy wrought-iron 
pipe and has cast steel fittings. The flanges are faced and grooved 
and corrugated copper gaskets are used in making the joints. 
The piping was furnished and erected by the engineers of the 
railway company. The main steam pipe is 14 inches in diameter 
and the connections from each boiler are 8-inch. All the valves 
are of the Walworth & Chapman flanged pattern for heavy duty, 
with outside screw and yoke, and each valve has a by-pass. All 
the main valves are controlled from the engine room floor. 

A Reynolds separator is installed between the main steam pipe 
and each engine to remove the entrained water from the steam. 

The feed piping is covered with magneso asbestos secftonal 
covering, supplied by the H. W. Johns Company, of Boston and 
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New York, and is neatly finished off with polished brass bands. 
The condensers are of the vertical independent jet type, Reynolds 
pattern. 

The exhaust piping is 20 inches in diameter and is provided 
with an automatic relief and stop valve of the Reynolds patent to 
permit of a free exhaust into the atmosphere in case of any in- 
terruption in the operation of the condensing apparatus. 

The oiling system is a combination of pressure and gravity and 
is very efficient. The engines were built and installed by the E. 
P. Allis Company, of Milwaukee, Wis. 

There is a traveling crane of seven-ton capacity, supplied and 
installed by the Boston Bridge Company. It runs on girder 


tracks built into the side walls of the building. 
THE GENERATORS. 
There are three direct connected 12-pole compound-wound 


gencrators, each of 1,200 kilowatts capacity, with cast steel frames 
and pole pieces. They were manufactured and installed by the 
General Electric Company. Each field spool is arranged with 
separate spaces for the shunt and series windings. The series 
coils are wound with flat strips of copper, while the shunt coils 
are composed of the usual round insulated copper wire. 

Series bars are attached on one end to the series windings on 
the two lower spools, and on the other to slate blocks screwed 
to the frame of the generator. 

An adjustable shunt is placed across one end of the terminals 
for regulating the compounding of the machines. This shunt is 
very long, and is held in place by a stand with insulated supports 
for the shunt to rest on. The brush leads consist of a number 
of lengths of flexible insulated cable, which are brought to slate 
blocks attached to the frame. Insulated copper rings are used 
for connecting the positive and negative brushes, respectively, to- 
gether. An adjustable brush holder yoke allows all the regula- 
tion of the brushes that is necessary. 

The armatures are built up of laminated disks of soft iron 
dovetailed into the spider and held in place by large cast-iron 
rings bolted securely together. Slots are cut in the discs, in 
which the winding is placed. This consists of the well-known 
barrel type, with four bars of flat insulated copper laid in each 
slot and soldered together on the flywheel side, the change and 
connections being made on the front, where flexible leads con- 
nect the windings to the commutator. Wire bands on the core 
and adjustable copper bands on the ends hold the windings in 
place. 

Each frame rests on two foundation plates, and these in turn 
are bolted down on the capstones. On each end of the plates a 
shoulder is cast to prevent possible movement of the machine in 
case of trouble. 

The frames are insulated from the foundation plates by maple 
blocks. 

Three 1,000,000 c. m. cables connect the positive side of the 
generators to the switchboard, and the same on the negative side. 
Kicking coils are placed in the positive cables and the positive 
leads on all generators are the same length to ensure perfect reg- 
ulation. Suitable equalizing switches are placed near the gen- 


erator. 
THE SWITCHBOARD. 


This is placed on a raised gallery on the west side of the engine 
room, where all the machines are in sight. It is composed of 
thirteen feeder panels, three generator panels and one station 
panel. 

Each feeder panel carries two feeders and has the necessary 
ammeters, switches and circuit breakers. 

Each generator panel has a 5,000-ampere circuit breaker and 
ammeter, a 3,000-ampere double-pole switch and the field rheo- 
stat controller. 

The station panel has on it a spare rheostat, which, in case of 
trouble, can be quickly connected. It also contains a 10,000 am- 
pere total ammeter, lighting switches, the necessary station volt- 
meter and also a duplicate for use in case of accident to the other. 
The panels are of the standard General Electric make and the 
volt and ammeters are of the Weston type. A recording watt- 
meter of the General Electric make is also provided. 

On the board is an automatic alarm, which, when a circuit 
breaker trips, rings a bell, which can be heard all over the sta- 
tion. Another and very novel feature designed by Mr. C. F. 
Baker, the master mechanic, is an arrangement to relieve the 
other generators of an excessive load should one unit be cut out 
of service quickly from any cause. Attached to each generator 
circuit breaker is a plug, which, when the breaker is tripped, 
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makes contact with one terminal of a small storage battery, the 
other terminal being connected to magnets directly under the 
armatures of the feeder circuit breakers. These magnets are 
strong enough to open each feeder breaker. The number of 
feeder breakers tripped is controlled by using a plug board with 
enough plugs inserted to trip enough circuit breakers to equal 
the load of the generator shut down. There is also a bus-bar in 
the rear of the switchboard, to which, by the use of a jumper, 
any circuit breaker can be opened and the load thrown to some 
other feeder board. Every precaution has been taken to prevent 
the shutting down of the station. A Bristol recording voltmeter 
and Crosby recording steam gauge are installed in the office, 
keeping an accurate record of the voltage and steam pressure for 
reference. 

At one side of the switchboard gallery is the office of the chief 
engineer, below which are the various bath and toilet rooms for 
the use of the men. 

The station is in charge of Mr. T. W. Teale, chief engineer, as- 
sisted by A. A. Warner, A. O. Fletcher, T. H. Kimball, G. W. 
Berwick, J. B. Libby, J. Thompson and A. E. Smith. Mr. M. 
Davis keeps the boilers in condition, with J. McCarthy, C. H. 
Breadmore, J. Tutts, J. Wright, J. M. Burley and H. K. Webber 
as firemen. 

In conclusion, the writer desires to thank the various officials 
of the company for their courtesy and assistance, especially 
Mr. C. F. Baker, the master mechanic, under whose charge the 
station and its machinery were designed and erected. 


Herrick’s Electric Car Inspection System. 
BY A. B. HERRICK. 


T HE mechanical maintenance of street railway equipment is 

amenable to visual inspection. The causes for mechanical 
depreciation are strains, friction and vibrations, ad the reme- 
dies for them can be easily applied, but the electrical part of an 
equipment depreciates from other causes, such as heating, from 
overloading the motors, lack of equalization between motors, the 
improper use of the controller by the motorman, and many other 
causes, but the effects are not necessarily visible and they are 
ordinarily only remedied after a breakdown has occurred. The 
inventor of this system, after examining into the cost of electrical 
repairs in a number of car barns, found that a large part was 
chargeable to the time taken to locate them, and often in disman- 
tling the equipment to find them, and the repair was made on 
the broken-down part, whereas the primary cause of the break- 
down had not been remedied. 

As it is of more interest to cite examples than general princi- 
ples, in one case where this testing system was applied an arma- 
ture winder had been discharged, who, from samples of his work, 
was certainly an excellent winder and insulator. As soon as the 
test was applied to the equipments burnt out fields were found, 
and in 46 equipments 35 burnt out fields were discovered and 
replaced with good fields. Since that time there has been no 
trouble with armatures. Another case could be cited where the 
trouble being in the rheostat, the power consumption had crept 
up .4 of a kilowatt per car mile. Here the rheostat on the equip- 
ment had increased in resistance to such an extent that the car 
would not start until the third notch had been reached. During 
the passing to the third point the car was standing across the 
line consuming energy with useless results. Putting in proper 
rheostats showed marked increase in efficiency in the kilowatts 
taken per mile operated. 

The electrical repairs are one of the uncertain features in car 
barn expenses, and the breakdowns and crippling occur when 
the equipments have been forced by extra service and their con- 
tinuous operation would be of the greatest value. Again, it 1s 
well known that certain equipments are continuallly in trouble, 
while others operate continuously at little or no expense, and it 
seems to be an element of luck or chance whether an equipment 
can be operated continuously or not from an electrical stand- 
point, and yet all these equipments are uniformly equipped and 
should operate equally well. Still there is some reason why cer- 
tain equipments in the same class do not give equally satisfactory 
service, and it is for the purpose of maintaining to a standard and 
making equipments uniform in their service that the “Herrick 
Electrical Inspection System” has been devised in order that 
these electrical inequalities can be made visual and be repaired. 
The cost of these electrical repairs as now carried out is abnormal 
and out of proportion to the revenue obtained from the operation 
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of the equipment, and to bring out this cost clearer, in two cases 
which I have investigated the cost of electrical repairs of the 
equipment per car mile was in excess of the repairs per car mile 
of a 100-ton freight locomotive on the Pennsylvania Railroad. 

It has been proved that by changing the car barn to a mainte- 
nance shop where the equipments can be brought up to a uni- 
form standard electrically and kept there, rather than a place in 
which the cripples are repaired, decreases the cost of maintenance 
per mile and largely increases the reliability of service rendered. 
The Herrick testing system is devised as a method of locating 
any of the equipment troubles before they develop into break- 
downs ard render the equipment inoperative. The reliability of 
the system 1s such that in several shops where this system is used 
the inspector will write out the order for the electrical repair of 
the car without having seen it. 
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THE HERRICK ELECTRIC RAILWAY TESTING SET. 


The system has been carried farther than the inspection of the 
equipment only. The set can be used in the winding room for 
locating faults in armatures, fields and rheostats, and also con- 
trollers and commutators, all necessary appliances and termi- 
nals being furnished by which these tests can be quickly and 
readily made, and all new work and repair work can be tested to 
see that it has been properly done and is up to standard. 

This testing set can be put on the equipment and run out on 
the road, and equalization tests, power consumption, line losses, 
ground return losses, bond losses, electrolysis tests can be made; 
in fact, the ser comprehends within itself every test necessary in 
the railroad business, and the tests and methods selected for these 
various tests have been the outcome of years of practical experi- 
ence. 

It was found that wh..n the complicated :onnections were left 
in the hands of the inspector false results were obtained by mis- 
connections and the instruments were burned out. To reduce 
this :nethod to the simplest system possible all these terminals 
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are brought behind a rotating interlocking dial and so laid out 
that only the proper receptacles are exposed for the terminals 
for that test when that test registers behind a pointer, and all the 
connections are permanently made inside the test case. This 
method avoids the possibility of misconnections and burn-outs 
and reduces the system to the simplest methods possible, so that 
anybody competent to make a mechanical inspection is capable 
after a short period of instruction of making and interpreting all 
the results. 

Two special shielded Weston instruments are used, which are 
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adjusted as milliampere and amperemeter for the main current. 
The other instrument is both a volt and ohmmeter and has four 
ranges of voltages for full scale and three ranges when reading 
ohms direct as an ohmmeter and one scale reading megohms in- 
sulation, besides the calibrated rheostats used in the inspettor’s 
tests. Every effort has been made so that the inspection test can 
be quickly made, and a complete inspection of an equipment nee‘i 
not take over three minutes where everything is provided for 
making these inspections. 


THE CROSS-COUNTRY ROADS AT CLEVELAND, OHIO.—I. 


BY C. B. FAIRCHILD. 


INTRODUCTION. 
saa] . The terms ‘‘sub- 
urban” and “in- 
terurban,” as 
commonly used, 
are not names en- 
tirely applicable 
to five long elec- 
tric high-speed 
railways that 
reach out in as 
$ many directions 
from Cleveland, 
and which are 
each outlined on 
the accompanying 
map. The lines, 
aggregating a 
combined dis- 
tance of 156 miles 
outside the city 
limits of Cleveland, have linked the name of the city more 
prominently with this class of roads than that of any other city 
of the country. The term “suburban” carries the idea of an 
overgrown street railway, and “interurban” is a run of the same 
class of cars between two neighboring cities, but as these are not 
the conditions which are found in the roads which it is the 
province of this article to describe, the term used for the title of 
this story seems more appropriate. 

This class of railways is distinct from all others; it is true, they 
have wheels and rails in common, but in function, equipment, 
speed and management there is a glaring contrast, and they re- 
quire for their inception, construction and control an otherness 
of intellect from that found in ordinary street railway practice. 
They do not seem to be in their origin either inventions or dis- 
coveries, but rather creations, and that from an 4 priori source, 
for they were not founded on either observation or experience 
and did not seem to come in answer to a demand, but have grown 
up and have proved a financial success beyond the most san- 
guine expectation of the pioneers and promoters; indeed, they 
have produced new and independent results in the region of both 
material and social science. Now that they are here, and not 
mere problems, and their worth appreciated, both by patrons 
and investors, and because they are suited to a great-range of 
conditions, people everywhere will want and accept them, so 
there is no question but they must multiply inuefinitely, and if 
so, it will be of advantage for all to know their origin, condi- 
tion, experience, standards and results, which have become posi- 
tive and certain and will serve as a basis for those contem- 
plating similar enterprises without having to repeat the experi- 
mental stages. 

The general conditions as they exist in this locality are one 
large central city (Cleveland, having an estimated population of 
375,000), surrounded by a rich farming country, with outlying vil- 
lages and small cities within a distance of thirty-five or forty 
miles. It is claimed by those experienced in the construction and 
management of these lines that roads between cities of about the 
same size and character will not prove as successful as when 
there is one city sufficiently large to attract shopping by its busi- 
ness advantages and in turn supply a large pleasure traffic. Other 
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conditions may vary widely, as they do in the case of the five 
lines herewith deseribed, as each will be seen to have its peculiar 
characteristics. 

The cars of all the cross-country lines enter the city over the 
tracks of one or the other of the two local companies, and the 
latter furnish the power, man and operate the cars, except in one 
case, collect the fares both ways inside the city limits, and pay 
to the former a royalty on a mileage basis for the use of the cars 
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within the city limits. All the outlying lines operate long 
double-truck cars, which run single-ended and are vestibuled, and 
are usually divided into two compartments, one for the accom- 
modation of smokers or for the reception of freight and ex- 
press. All the cars make loops and pass the Square and Sol- 
diers’ Monument, in Cleveland, near the centre of the city, shown 
at the head of this article, and at the outer ends are turned on 
“Y’s” or loops. Each of the companies, with one exception, 
provides its own agents for handling the freight and express; 
that of the other company is handled by the agents of the Amer- 
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ican Express Company, with the exception of the milk traffic. 
Five companies control the six lines of road, and of these three 
are closely allied, being controlled by parties that are interested 
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financially in each of the others. So here is the story as we find 
it to-day, the lines of each company being described in the order 
of their origin. 


Berea, Elyria & Oberlin Ry. Co. 
oS BEREA is a small city 
located about ten 
miles to the southwest 
from Cleveland, has a 
population of about 3,000, 
and here, in 1893, existed 
a small street railway, on 
which one one-horse bob- 
tail car was operated be- 


Cleveland, 


ey, 


| tween the hotels and 
depot. This line was 
b | owned by Mr. H. A. 


Pomeroy, cashier of the 
local bank, and a few as- 
sociates, and during the 
year noted he and his as- 
sociates were induced to 
lay a line of track along 
the highway to the city 
limits of Cleveland. 
What the motive power 
was to be does not 
seem to have been de- 
cided, but it was a ques- 
tion between dummy engines, storage batteries and overhead 
trolley. The financial depression of the same year called a halt 
in the operations, and the company were induced to exploit with 
the Ford & Washburn storage battery, and this company began 
the operation of a storage battery car between Cleveland and 
Berea during the winter of 1893 and 1894, and during the few 
months’ run carried over 12,000 passengers, or enough to de- 
monstrate that there was a paying patronage to be had over the 
line. This encouraged the owners, and, while they did not see 
fit to adopt the storage bttery system, they were induced to pro- 
vide sufficient capital to put up the overhead equipment. 
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At this stage of development the Christy Brothers, of Akron, 
O., since prominently identified with a number of these roads, 
became interested in the enterprise and undertook to interest 
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Cleveland capitalists in the scheme, but were turned down with 
more or less ridicule by the very persons now most largely inter- 
ested in this class of roads. Nothing daunted, however, they re- 
turned to the Berea people, and enough capital was secured to 
equip the road with second-hand cars and motors and second- 
hand power station equipment. In May, 1894, the line was com- 
pleted. A paying patronage at once developed, and capitalists 
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began to discover the advantages to be had in this line of invest- 
ments, and responded freely to calls for funds for extensions and 
improvements, so that in the following year (1895) the line was 
extended from Rockport to Elyria, a distance of seventeen miles. 
A new power station, with new equipment, was erected at Rock- 
port, with power shops and repair shops adjoining, and during 
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the past year the line has been extended to Oberlin, an additional 
distance of nine miles, making the total distance from the city 
limits of Cleveland to Oberlin thirty miles, and, counting the dis- 
tance from Rockport to Berea, gives a total distance of thirty-six 
miles. The company are now engaged in laying a double track 
four miles outside the city limits of Cleveland, and the roadway 
is being paved with brick by the county authorities. 

The headway on each branch is one hour, so that the cars leave 
the Public Square in Cleveland every half hour and run over the 
same tracks as far as Rockport. The schedule time between 
Cleveland and Oberlin is two hours and ten minutes and between 
Cleveland and Elyria one hour anu forty minutes, and between 
Cleveland and Berea one hour and fifteen minutes. The average 
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speed is about twenty-five miles an hour, but in places a maxi- 
mum speed of forty miles is reached. The fare for round trip to 
Oberlin is $1.10, or 6o cents one way. The round trip to Elyria 
is 85 cents and 45 cents one way, while to Berea the rates are 45 
cents and 25 cents. These rates include a transfer to the lines of 
the Cleveland City Railway within the city limits. Tickets are 
sold and the cars are worked outside the city after the manner 
of steam passenger traffic. The company provide waiting rooms 
at the terminal stations, with a ticket office and an agent, while 
at Elyria tickets are sold from the hotel offices. 

The express matter is handled at present by agents of the 
American Express. The milk traffic, which has increased to 
considerable proportions, or to an aggregate of about 1,000 gal- 
lons per day, is handled by the company on a special car, and this 
is scheduled to leave Elyria at § o’clock mornings and evenings. 
The charge for handling the milk is 1 cent a gallon from stations 
as far as Elyria; from points beyond a charge of 1% cents is 
made. There is no charge for returning the cans. The milk 
stations at farmhouses and crossroads are provided with plat- 
forms to facilitate loading. The trade in this line has been en- 
tirely built up by the coming of the electric cars, as many of the 
farmers, who, for the most part were formerly engaged in the 
raising of grain or general farming, have been induced to buy 
cattle, and so have instituted a line of dairy farming. 

The region over which the line passes is uniformly level and 
the road is through one of the richest farming regions in the 
State, and is bordered on either side by comfortable farmhouses 
always within sight of each other, and in many cases having 
lawns with beautiful flowers, while they are surrounded by ven- 
erable shade trees of maple or elm, and frequently of gigantic 
size. There are also extensive orchards of apples and pears, and 
the landscape, from the diversity of products, including wheat, 
oats, corn and grass, presents a panorama of ever-changing and 
beautiful colors, backed frequently by a dark green outline of 
forests that are left to grow at the rear of the farms. Truck 
farms and vineyards are not wanting to make up in attractive 
feytures, while there are also a few stock farms for the raising of 
blooded horses. The terminal cities and villages through which 
the lires pass of course help out with their patronage, the most 
westerly of which is Oberlin, an especially attractive village, it 
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being the seat of the popular college of the same name, which 
has an attendance during the school season of from 1,300 to 1,500 
students of both sexes. The college buildings are twelve in num- 
ber, tany of them of modern design, and all located in or near 
the campus, which is a beautiful, shaded tract in the heart of the 
village. Elyria, the county seat of Lorain county, is a thrivmg 
little city of nearly 10,000, and furnishes a large traffic for the 
iine. 

Berca is also the seat of two popular schools, one known as 
Baldwin University, the other the German-Wallace College. 
Tlere’are also in this locality numerous stone quarries, from 
which much of the fine Ohio sandstone for building purposes js 
obtained, also flagging for sidewalks and curbs. The large flag- 
ging blocks are also used to some extent for paving the street, 
ard these two towns, Berea and Oberlin, can probably boast of 
the largest paving blocks to be found in the streets of any city of 
the country, as they are found three and four feet square, and 
sonietimes as much as 3x6 and even up to 4x8 feet. They are not 
popular, hcwever, and are being replaced by modern brick pav- 
ing. 

j ROADBED AND OVERHEAD CONSTRUCTION. 

The line for the most part runs along the highway just outside 
the wagon path, but in some cases in order to cut off a long curve 
it is located for a few miles on private right of way through the 
farms. The route being generally level, only a little grading 
was required; the roadbed is slightly turnpike to provide for 
drainage. Only on the new extension between Elyria and Ober- 
lin is any extensive filling required, and on this extension the 
roadway was widened to provide for the track, the farmers giv- 
ing to the company a border all along their holdings. The cul- 
verts and underground work where required are all of solid ma- 
sonry and steel girders, no woodwork being employed. In the 
more recent construction a 60 and 70-pound tee-rail of the Shang- 
high type was employed and the joints are thoroughly bonded. 
The ties are placed two feet apart and thoroughly tamped. The 
tracks, notwithstanding the severe service and high speed, are 
standing up exceedingly well. 

The trolley and feed wires are supported for the most part on 
wooden side poles with brackets. Turnouts are provided at suit- 
able intervals, and these are equipped with spring switches and 
block signal lamps. There is also provided at each turnout a 
teleplione station, through which the conductor of each car re- 
perts to the starter as his car arrives. At all steam railway cross- 
ings derailing switches are located, at which the conductor is 
obliged to go forward and throw the lever before his car can 
cross. This is a ‘provision established by State law for all the 
street railways, and usually within the city limits the levers with 
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which the switch is thrown are attached to the side of one of the 
trolley poles. 

At Rocky River the line crosses the deep canyon over a steel 
truss bridge 1,200 feet in length and 140 feet above the roadbed. 
This is a county bridge, and for the privilege of crossing the 
company contracts to provide electric lights for illuminating the 
bridge and also for keeping the roadway clean. 

POWER PLANTS. 

The power for operating the entire system outside the city lim- 

its of Cleveland is generated in two stations, one located af. 
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Rockport and the other at Elyria. The Rockport sta- 
tion was first erected, and the building is a brick struc- 
ture with an iron smokestack. Near it is a long brick 
building for car house and repair shop, in which are 
also offices for the train dispatcher and superintendent. The 
steam is generated in Stirling water tube boilers of 900 h. p., and 
the power equipment consists of two Allis-Corliss simple en- 
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gines, each of 350 h. p., and which drive by means of leather 
belts two Westinghouse generators of 250 kilowatts capacity. 

The Elyria station is a wooden building, and the equipment 
consists oi Stirling water tube boilers of 550 h. p. and two simple 
engines manufactured by the Slater Engine Company, of War- 
ren, Mass. These have cylinders 22x42 inches, and are run at 
ninety revolutions, with a 17-foot flywheel weighing eighteen 
tons, with ball governors. These are each belted directly to a Wal- 
ker generator of 250 kilowatts capacity. The auxiliary steam 
equipment consists of Berryman heaters and Ludlow Dun 
pumps. There is also a pump for fire purposes. The switch- 
board, with the exception of the meters, is equipped with Wal- 
ker instruments. The feeders from both stations are coupled to 
gether and the current leaves the station at a tension of 650 volts, 
and the distances to which the current is carried from the sta- 
tions are four, six, seven, nine and ten miles. The stations also 
provide for their own lighting. 

ROLLING STOCK. 

The present equipment consists of sixteen double-truck cars, 
which were made by different builders; eight of these, however, 
were bought new this season and were manufactured after de- 
signs furnished by the company by the G. C. Kuhlman Co., the 
well-known car builders of Cleveland. These cars embody all 
the latest improvements that could be suggested by either the 
managers or builders, and embrace the combined experience 
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8 feet 5 inches outside. These are finished with a coach type of 
roof, with the deck lights arranged in sections and operated by 
an original arrrangement of worm and gear attachment. 

The special features which distinguish these from some othe 
make of cars are the arrangement of the braces and truss bars, 
which effectually prevent the body from humping in the centre 
and the vestibules from sagging. The window lights are of plate 
glass, with Forsyth shades. The interior finish is of cherry, with 
decorated bird’s-eye maple ceiling. The seats are covered witl. 
rattan, are extra large and of the Hale & Kilbourne type. Each 
car is provided with a toilet closet and an icewater tank. The 
floors are double, with an air space to provide for warmth. The 
exterior is painted in bronze green, with special bronze trim- 
mings, and decorated and lettered in gold, and all are provided 
with Meaker registers. Five of the new cars are mounted on 
extra heavy No. 15 trucks of the Peckham type, while the other 
three have trucks made by Dorner & Dutton, of Cleveland, the 
company now being known as Van Dorn & Dutton. 

The Peckham truck is shown in the accompanying illustra- 
tion, and is said by the management to be entirely satisfactory 
as to strength and ease of adjustment on curves. Some of the 
special features embodied in these trucks are that two sets of bars 
compcse the middle of the side frame, which are placed apart 
to permit the swinging of a nest of half elliptic springs betweer 
them. The bolster is built up in truss form of two flat bars of a 
thickness and width suitable for the car bodies to be carried 
These bars are carried by adjustable posts. Secured to the tor 
bar of the bolster are “King” side-bearing springs to provide for 
a slight rocking motion of the car body. The bolster is sup- 
ported at each end on one or more half-elliptic springs, depend- 
ing on the weight of the car body to be carried. The ends of 
these springs are carried in universal M. C. B. links, which per- 
mit of a motion both longitudinal and transverse with the axis 
of the truck, thus permitting the span of the springs to increase 
as the load comes on them, and at the same time acting as links 
providing for the transverse swinging of the truck bolster. These 
links are supported upon the side frames by coil springs, making 
three separate sets of supporting springs; i. e., the bolster half- 
elliptic, the bolster link coils and the journal box coil springs be- 
tween tne car body and rail. 

The top bolster is guided between the upper bars to prevent 
motion in a direction longitudinal with the car body. These 
guides serve to transfer the draft of the motors from the trucks 
to the car body. The location of the half-elliptic springs between 
the bars of the side frames permits the drawing down of the bol- 
ster to the narrowest permissible width, thus shortening the 
wheel base of the truck. This location of the elliptic springs 
also imparts to them the properties of an equalizer, permitting 
any of the wheels to rise independently of the car body and sup- 
plementing in this direction the action of the yoke springs, lo- 
cated directly over the journal boxes. The motors are sup- 
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had from the operation of this class of roads in this region, and, 
like the deacon’s one-horse shay, they are as strong anywhere as 
in the weakest parts. Five of these new cars have smoking com- 
partments, and the other three compartments for baggage and 
express. The interior of these, however, have the same finish as 
the main portion. The length of these new cars over buffers is 
43 feet 6 inches, the bodies being 32 feet in length, and in width, 


ported upon the transoms, which are rigidly secured to the side 
frames of the truck, which in turn are provided with corner 
brackets or braces to keep the truck in alignment. The wheel 
base is only § feet 8 inches for motors. 

The new cars are equipped with Johnson motors, No. 34, 50 
h. p. type. Some of the cars have a double equipment of motors, 
one a triple and one quadruple equipment, and from tests re- 
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cently made the company has decided to make the three-motor 
equipment a standard, as this number suits the conditions better 
than the two or the four-motor equipment, and all the cars are to 
be equipped in this manner. It is: claimed that this is the only 
high speed road in the country operating a three-motor equip- 
ment with a suitable controller. 


AIR BRAKES. 

The entire equipment of double-truck cars, sixteen in number, 
is provided with air brakes of the Christensen independent 
motor compressor type. These brakes have rcplaced on some of 
the cars the axle-driven type of compressors made by the same 
and other companies, the high speed being too much for axle- 
driven compressors. The motor compressor in this case is 
placed in the vestibule, and these are to be provided with an 
automatic starting and stopping apparatus. The operation of 
the air brake equipment is very satisfactory, and the air whistles 
in connection therewith are considered almost a necessity on 
this class of cars. 
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TRAFFIC AND MANAGEMENT. 

The number of passengers carried during the year 1897 was 
557,000. The income from this source, together with that from 
the freight and express, is a gratifying return for the money and 
skill invested. Mr. A. H. Pomeroy, of Berea, is president of 
the company; A. E. Atkins, of Cleveland, vice-president; L. E. 
Meacham, secretary, while the active management of the opera- 
tion is in the hands of Mr. F. T. Pomeroy, treasurer and general 
manager, with offices at 614 Garfield Building, Cleveland. 


Cleveland, Painesville & Eastern Ry. Co. 


T HE main line of this system, which extends in a northeast- 

erly direction from Cleveland to Painesville, a distance of 
thirty miles, was the third of this class of lines to be built leading 
into Cleveland. The parallel branch, or Shore Line, which ex- 
tends from Cleveland to Willoughby, a distance of 18 miles, 
parallel to the lake shore and between it and the main line, was 


The Garfield Home at Mentor. 


Bridge Over Steam Railway Tracks. 


Lake Scene, Wade Park. 
SCENES ALONG ROUTE OF CLEVELAND, PAINESVILLE & EASTERN R. R. 


Excursion Train on Streets of Willoughby. 


Two snow ploughs, manufactured by the Taunton Locomotive 
Works, Taunton, Mass., complete the rolling stock equipment, 
and these serve to keep the line open through the severest 
storms. 


Long Trestle. 


the most recently constructed of all, having been opened for 
traffic April, 1898. Both routes are through a farming region 
which is almost level, the total rise at any point not being over 
forty feet and none of the grades is over 4 per cent. Both lines 
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have their particular, attractive features, which differ in many 
particulars from those before described, and both parallel the 
lines of the Lake Shore & Nickel Plate Road. On leaving 
Cleveland the routes for the most part are along Prospect and 
Euclid avenues, the latter being noted as one of the most beau- 
tiful residence avenues to be found in the country, it being bor- 
dered to a great distance with handsome houses and beautiful 
and attractive grounds. 

While the line is through a farming region principally, there 
are on the main line a number of small villages such as Euclid, 
Wickiliff, Willoughby, West Mentor and Mentor, and it termi- 
nates at Painesville, a city of 5,000 inhabitants. At Mentor the 
line passes in front of the Garfield residence, which is still occu- 
pied by Mrs. Garfield, wife of the late President. To the south 
of the line the land rises gradually for a considerable distance, 
and the grade terminates in a ridge on a line with the road, which 
is about 200 feet above the lake and which is crowned at intervals 
for a number of miles with the palatial homes of some of the 
country’s notable millionaires. The line passes in front of Wade 
Park and past Lake View Cemetery, in which stands the Gar 
feld Monument, a landmark for all this region. The Shore Line 
runs in sight of the lake for the most part, and a portion of the 
route is over private right of way. Extensive vineyards border 
the line on both sides, which near the city are interspersed with 
truck iarms. There are also numerous greenhouses, and on both 
lines several noted stock farms. 

The Shore Line passes in close proximity to Gordon Park 
and to other parks on the lake shore, one of which, known as 
Willoughbeach Park, embraces twenty-five acres and is owned 
and controlled by the railroad company, and is being improved 
and beautified and provided with suitable pavilions, making it 
a very attractive resort about fifteen miles from Cleveland. On 
the Shore Line a new steel viaduct is being erected, the cost of 
which will be about $50,000, and which is borne jointly by the 
Lake Shore & Michigan Southern Railway Company (whose 
tracks the viaduct crosses), the Cleveland, Painesville & Eastern 
Railway Company and the village of Collinwood. The tracks 
of the main line also cross a number of bridges and trestles, one 
over the railroad tracks being shown in the accompanying en- 
graving, and a bridge over the gorge of the Chagrin River at 
Willoughby, which was built by the railroad company at a cost 
of $50,000 and which, with the exception of the portion over the 
channel of the river is of timber construction. The bridge proper 
is of steel plate girders, reinforced by heavy truss girders above, 
and was constructed after designs and with equal strains as for 
the bridges on the neighboring steam railways. 

The headway on the main line is one-half hour, and it requires 
two hours to make the trip between the squares of the two cities. 
The schedule speed is thirty miles per hour, including stops and 
the cars are frequently run at a speed of forty miles per hour. On 
the Lake Shore branch the headway is one hour except on Sat- 
urday and Sunday, when it is one-half hour.. The through fare 
is 45 cents and 8o cents for round trip, and 25 cents each way to 
Willoughby, on the Lake Shore branch. 

The fare in the city limits is collected by the conductors of one 
of the city lines, which pays the railroad company on a mileage 
basis. In collecting the fares outside the city limits the con- 
ductor issues a record ticket to the passenger, which is torn off 
from his book by means of a metal square, the stub indicating 
the amount received and which serves as a means for checking 
the conductor. The cars are provided with the Sterling regis- 
ters, but they are only used by the city conductors. 

ROADBED AND OVERHEAD CONSTRUCTION. 

The tracks between Euclid and Painesville are single and are 
located beside the highway and are laid with an 8-inch 68-pound 
rail, Wharton girder type. These are bonded on the under side 
by bonds made by Washburn & Moen. Gravel ballast is pro- 
vided throughout the entire length. 

Two trolley wires are employed of the figure 8 type and are 
equivalent to No. 000. These are supported by span wire con- 
struction except at the bridge and trestle, where brackets with 
flexible hangers are used. The span wires are 5-16” seven-span 
galvanized iron wire cable, tightened by bolts and insulated by 
214-inch globe strain balls. The trolley wire is hung with me- 
chanical clips made by Hursburgh & Scott. No soldered hang- 
ers are used and the strain ears are fastened by rivets. The ad- 
vantages of a double trolley construction is that temporary re- 
pairs may be made more easily, and if one wire should be broken 
it does not disable the line. 


THE ELECTRICAL ENGINEER. 


[Vol. XXVI. No. 540. 


The feed wires, three each, extend in both directions from the 
power station. The first feeder running east ends and taps into 
the trolley at a distance of about four miles from the power house. 
By this arrangement the voltage near the power house is as low 
as at any other point, and which ordinarily would be too high, as 
the current leaves the station at a voltage of 700. The second 
feeder extends for about two miles farther, and the third to the 
end of the line, and both are tapped into the trolley every 1,000 
feet. The same arrangement is followed to the west. 

The wires for operating the company’s telephones are also 
carried on the poles, or, in case there are trees in the way, the 
telephone wires are supported by the span wires. The cars are 
stopped only at stated points, and at these places a platform and 
waiting bench are placed and each stop is numbered. These sta- 
tions are about 700 feet apart in the villages and 1,400 feet apart 
along the country road. 

The tracks of the Willoughby branch, which, as noted above, 
was the last of this class of roads to be erected, are constructed 
after the best steam railway practice. The soil, which is sandy, is 
turnpiked, and the entire line is ballasted with gravel, which was 
brought in from gravel pits owned by the company, and which 
cost for this branch alone over $20,000. The ties are a little heav- 
ier than those described for the main line and spaced two feet 
apart. The rails, which are of the American Society of Civil En- 
gineers’ standard T-pattern, are of 73-pound section, and are 
rolled in 60-foot lengths, being bonded and connected as de- 
scribed for the other lines, except that the angle bars are unu- 
sually heavy, and the nuts with which the bolts are fastened are 
placed inside of the rails to facilitate inspection by the track- 
walker. The overhead construction is like that described for the 
main line. 

Stopping places are numbered and noted by signs attached to 
the side poles, and at important stations small lean-to houses are 
provided for shelter with open fronts, it having been found by 
previous practice that open front stations are more desirable, for 
the reason that if they are enclosed and provided with doors 
they become a rendezvous for tramps and undesirable persons, 
who are apt to leave them in a filthy condition. 

The sidings are of ordinary lengths and are provided with 
spring switches, as described for the other lines, all of which 
were furnished by the Cleveland Frog & Switch Company. A 
portable telephone is carried on each car, and at the distance of a 
mile along the line taps from the telephone wires are brought 
down to two stiff wire loops in hoods which are attached to the 
poles about ten feet from the ground. The ’phone is attached 
by means of a pole and flexible cord. By this means the con- 
ductor can call up the office at Willoughby and at either end of 
the line. No call bell is carried, however, on these car ’phones, 
so that while the car may call up the office, the office cannot call 
up the car. A small telephone exchange is located in the office 
at Willoughby, with wires to both ends of the line to the barn, 
power house and the residence of the operating officers. It is 
stated that it would be almost impossible to operate this class of 
roads in safety without the use of the telephone. 

POWER STATION. 

The power station, main car barn, the repair shop and operat- 
ing offices of both branches are located at Willoughby. The lat- 
ter occupy a small dwelling which has been converted into rail- 
way offices and which fronts on the main street, near which the 
line turns and behind which stands the car house. The car house 
and repair shop are of brick and under one roof separated by a 
fireproof wall. The power for operating the shop tools is ob- 
tained from a 5 h. p. motor. There is one repair pit, and located 
within this on a small track an hydraulic jack for handling the 
armatures. An overhead crane provides for handling heavy 
parts. In the car house are three tracks, each of which is of 
sufficient length to accommodate three cars. There is also a 
small car house at Painesville, where one car is always left over 
night, and at Nottingham, on the branch line, is also a car stor- 
age house, which is of brick, with a single track; foundations are 
provided, however, for duplicating the structure. The waiting 
station and an oil house stand near this structure. 

Among the special machines constituting the repair shop 
equipment is a motor air compressor of the oscillating type, 
which was manufactured by the G. E. Company. This com- 
pressor provides air under pressure, which is utilized for clean- 
ing the car cushions. It is conducted by underground pipes to 
different points in the yard and shop by means of a suction 
cleaner manufactured by the Chicago Pneumatic Tool Company. 
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The dust is readily removed from plush cushions under a press- 
ure of about 40 pounds. This is considered a very desirable aux- 
iliary as a means for cleaning cars. 

The power house is located a little east of the town in the val- 
ley of the Chagrin River and about one-quarter of a mile from 
the track. This valley is crossed by the long wooden trestle 
bridge noted above. The coal is delivered from the Nickel Plate 
Railway by way of a siding and trestle to the top of the building, 
the latter, as before noted, being ın the valley, where the coal is 
dumped into the main hoppers, which occupy a space above the 
boiler. From these hoppers coal is drawn into vertical chutes 
which are attached to a weighing scale, and each charge is 
weighed on its way to the boilers. There is also an arrangement 
of tanks, in which the feed water can be weighed when tests are 
to be made. 

The steam equipment consists of four Stirling water tube boil- 
ers manufactured by the Stirling Company, of Barberton, Ohio. 
These are each of 250 h. p. capacity and are equipped with Mur- 
phy stokers and settings, built by the Murphy Iron Company, of 
Detroit, Mich. In the stokers the coal is partially coked, so that 
the combustion under the boilers produces very little smoke. The 
auxiliary steam equipment consists of pumps made by the Dean 
Steam Pump Company, of Holyoke, Mass., and the condensers 
and feed water heaters are manufactured by the manufacturers of 
the engines. 

The power equipment consists of two direct-couple units of 250 
h. p. each and one of 500 h. p. The engines, which were built by 
the C. & G. Cooper Company, Mount Vernon, Ohio, are cross- 
compound, condensing 90 and 100 r. p. m. The two multipolar 
200-kilowatt generators and one multipolar soo-kilowatt gener- 
ator are of the General Electric type and are wound for a voltage 
of 700. The engines are fitted with single eccentric rings on the 
high-pressure cylinders and double eccentric on the low. There 
are two governors. One operates the throttle valve, the other 
releases a weight, which in turn operates a butterfly valve, cut- 
ting off steam whenever the speed is above a predetermined rate 
and at the same time operates a throw-out switch. The piping is 
so designed that either cylinder may be run by live steam inde- 
pendently. 

ROLLING STOCK. 

The car equipment is all of the J. G. Brill manufacture, and 
comprises thirty cars, six of which are open cars, five of them 
employed as trail cars, while the sixth is equipped with motors. 
The cars are 40 feet over all, handsomely built, and are modeled 
after steam railway practice. The closed cars were originally 
built with a single compartment, but more recently a partition 
has been erected to provide for a smoking compartment. The 
partition as well as the ends of the car are provided with sash 
and lights, giving a full view in either direction. The seats in 
the closed cars are of the steam railway type and provide for 
forty-two passengers. Some are upholstered in plush and others 
in rattan. The latter material is considered preferable, as it is 
more easily kept clean, and when stained can be restored by the 
use of an enamel paint. The open cars seat fifty-two people. 

The roof structure of the open cars is of birch panelling, the 
alternate strips being stained cherry color. The carlins are ex- 
posed and are unusually heavy. Four six-inch ventilators have 
been added to the closed cars by the company. These pass 
through the ceiling and terminate in an ornamental crown above 
the roof. These provide for suitable ventilation during cold 
weather, when the passengers object to having the doors open. 
The ventilators are manufactured by the Star Metallic Ventilator 
Company, of Philadelphia. For illuminating purposes the cars 
are equipped with twenty incandescent lights in four circuits, two 
being placed in the sign case on the front dash. The object of 
two is to provide light in case one should fail. A lightning ar- 
rester is placed in the lighting circuit, together with a choking 
coil about 18 inches in length. These are located under the hovel 
in the vestibule. Circuit breakers are also placed in the hovel of 
each car in connection with the switches. The headlights are of 
the largest size, such as are employed on steam railways. 

The cars are all mounted on Brill No. 27 trucks and are 
equipped with four No. 57 or so h. p. G. E. motors. The cars 
were originally equipped with two 75 h. p. motors, but the four- 
motor equipment is found to be preferable for high speed and for 
quick acceleration. Electric brakes are provided on all the cars 
which are regarded as very efficient and are economical to main- 
tain, the expense for the renewal of brake shoes being much less 
than with ordinary brakes. The wheel brakes, however, are re- 
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tained, and are used when it is necessary to bring the car to a 
standstill on grade, as the electric brakes, which are operated by 
current generated by the motors, are released when the wheels 
come to a full stop. As the wheel brakes are used very little, 
the head and shoe are cast in one piece. The wheels are 33 
inches in diameter and were manufactured by the Terre Haute 
Car & Manufacturing Company, Terre Haute, Ind. The axles 
are 41% inches in diameter and the journal boxes are what is 
known as the W. W. type, or Westervelt anti-friction box. In 
this device a small paddle is attached to the end of the axle, which 
dips up the oil and passes it on to the journal. 

The sand boxes are located in the vestibule and are of capacity 
for several bushels. The portion which carries the valve gear 
and which extends below the floor is surrounded by a waterproof 
case, which prevents the accumulation of moisture or mud about 
the valves that is thrown off by the wheel. The hose which leads 
the sand to the rail is cut diagonally at the lower end, the open 
end being forward. This also prevents an accumulation of mud 
and dirt, which might tend to choke the flow of sand. 

It requires fourteen cars ordinarily to cover the two lines, with 
four additional on Saturdays and Sundays. On the Willoughby 
branch and at the terminals of the main line the cars are allowed 
to lay over after each trip for an hour to allow the motors to cool 
off. This, it is found, is a very essential practice on account of 
the high speeds. In case the cars were to run continuously with- 
out this lay-over they would make about 443 miles a day. 

The trolley wheels are cast from a special mixture and have an 
unusually deep flange. The bushing is large, being 5x2 inches, 
and the wheels last generally about a week. Ordinary wheels 
would wear out in one day on account of the high speed. These, 
as well as the gears, which are of cast steel, are purchased from 
Horsburg & Scott, local manufacturers. 

An electric locomotive which is equipped with four motors 
serves to handle the construction train and in winter serves as a 
snow plough, a nose and flange being attached. 

From extensive tests to obtain the total power consumed by 
the car at different speeds it was found that the rise in power 
slightly exceeded the rise in speed. The maximum power ob- 
tained was 153 h. p. during a start when a high speed was quickly 
attained. Running at a speed of twenty to twenty-five miles per 
hour the power was from 30 to 40 h. p.; at speeds of thirty to 
forty miles per hour, from 80 to 100 h. p. were required, and from 
a dynamometer test to ascertain the power for hauling a trail car 
the drawbar pull was found to be from 500 to 650 pounds to give 
a steady acceleration at a speed of from 18 to 34 miles per hour. 
From the tests it was assumed that a drawbar pull of 500 pounds 
would be just sufficient to overcome the friction of the car, and 
for a car weighing twenty tons the total friction is estimated tc 
be from 20 to 25 pounds per ton. 

The number of passengers carried during 1897 was 526,098, and 
for the first seven months of 1898, 349,528. There is also a con- 
siderable income from express and freight trafic. The express 
business is under the management of one of the express com- 
panies, who furnish their own messengers. A large number of 
people who do business in Cleveland or Painesvillle reside 
on the line of the road and provide a steady patronage, while the 
pleasure riding is a marked feature of this system. 

The officers of the company are C. W. Wason, who is presi- 
dent, and who is also connected with other lines, as noted above. 
Mr. Wason began his railway experience on one of the city lines 
ten years ago, having succeeded his father, who had been identi- 
fied with the Cleveland railways for a long period. H. A. Ev- 
erett is general manager; J. A. Beidler, vice-president; Mr. F. S. 
Borton, secretary, and L. E. Beilstine, superintendent. The city 
office of the company is in the Garfield Building. 


The Boston Subway. 


AT a time when it has been officially announced that the entire 
b Boston subway is practically completed and will shortly be 
thrown open to the public, it seems fitting to allude to some of 
the adverse criticism of some of the daily press, which have stated 
that the subway was not popular with the general public. 

We think the best argument that we can offer is the picture 
which we print herewith, reduced from a photograph, show- 
ing the suburbanites of Boston heading for the Park street en- 
trance of the subway at a little after 5 o’clock on a recent after- 
noon. 

We also understand that the average number of people who 
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purchase tickets to enter the subway between the hours of 5 and 
6 on any week-day evening is about 4,500 to 4,800. When we 
consider that this does not include those presenting eight-cent 
checks and those having passes who travel through the subway, 
we think the above a sufficient and unanswerable argument as to 
the popularity of this great undertaking. 


ENTRANCE TO BOSTON SUBWAY. 


As to its engineering features, we think it is conceded by ali 
those competent to pass on its technical aspect that it is one of 
the best designed and constructed examples of modern engineer- 
ing skill of its kind. Considering that only a small portion of it 
has been open and that for only twelve months, it has evidently 
demonstrated itself to be a success. 


The Buffalo and Lockport Electric Railway. 
BY O. E. DUNLAP. 


T HE cities of Buffalo and Lockport, N. Y., are now connected 

by an electric railway, the service on which is very similar 
to that afforded by the Buffalo & Niagara Falls Electric Railway 
Company between Buffalo and the Falls. The company owning 
the line between Buffalo and Lockport is known as the Buffalo & 
Lockport Railway Company, and the men interested in the com- 
pany are prominent in the line running to the Falls. The presi- 
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dent of the road is Hon. W. Caryl Ely, who is also president of 
the Buffalo & Niagara Falls road. The general manager of the 
new line is Burt Van Horn, who occupies a similar position on 
the Buffalo-Falls road. The superintendent is C. K. Marshall, he 
being also superintendent of the other line mentioned. This 
makes plain that the interests of the two electric roads are mainly 
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identical and that in many ways they will contribute to the suc- 
cess of each other. 

The cars of the Buffalo & Lockport Railway are at present 
operated over the tracks of the Buffalo & Niagara Falls road 
from North Tonawanda to Buffalo, but very recently the Buf- 
falo, Kenmore & Tonawanda line has been purchased by one in- 
terested in the Buffalo & Lockport road, and it is the general ex- 
pectation that in the very near future the Buffalo-Lockport cars 
will have an independent entrance into Buffalo over the tracks of 
the line so secured. From North Tonawanda to Lockport the 
cars are operated over the old branch of the Erie road, which 
has been leased and transformed from a steam to a trolley road, 
this being the first transformation of the kind in Western New 
York. For this reason it has attracted much attention. 

The distance from Buffalo to Lockport over the route is about 
25 miles, North Tonawanda being situated about midway be- 
tween the two terminal cities. The rails used on the Erie line 
were 60-pound, and it was found necessary to relay about one 
mile of track two miles west of Lockport, and in this work 8o- 
pound rails were used. The contract for the reconstruction of 
the Erie branch was awarded to J. G. White & Co., and Mr. John 
A. Wilson had charge of the work for them. From North Tona- 
wanda to Lockport the line has a single track, with turnouts at 
Martinsville, Pendleton Centre and one a short distance west of 
Lockport. It was necessary to bond the track, and in this work 
two gangs were employed, one working days and the other at 
night. A three-inch horseshoe bond, with No. 0000 wire, was 
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used underneath the rail. About twenty days were consumed in 
this work. 

In carrying out the contract Mr. Wilson used a construction 
train consisting of an engine, three flat cars and a caboose. The 
wire was strung with the train in motion, the wire being laid 
on the cross arms of the poles from the end of a boom on one 
of the cars. Each day about five miles of wire was run out and 
laid. The trolley wire is suspended from a double line m poles 
set 88 feet apart. On the poles on the north side of the track two 
500,000 c. m. feeder cables are strung. On the south side of the ' 
right of way poles have been erected for a power transmission 
line from North Tonawanda‘to Lockport. 

The poles of the transmission line are set 100 feet apart and 
three No. 0000 wires run along over the single cross-arm placed 
on them. The porcelain insulators used are the same as in ser- 
vice on the Buffalo-Niagara Falls power transmission line. The 
tops of all poles are 22 feet above the track. For about three- 
quarters of a mile in North Tonawanda the trolley wire is sus- 
pended on an arm support. Niagara power is being used to oper- 
ate the road, the connection between the two transmission lines 
being made in North Tonawanda. The plan of the company is 
to feed the Lockport end from the transformer station in Lock- 
port and the westerly end from a transformer station located in 
North Tonawanda. 

Many advantages were secured by the Buffalo & Lockport 
Railway Company in their very clever move in leasing the old 
Erie branch from North Tonawanda to Lockport. It assured 
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them of a splendid right of way, a recognized route of travel, 
well-built suitable stations, a good freight and milk business, 
etc. In order to handle the freight business to which they have 
fallen heir, they have purchased two electric locomotives trom 
the General Electric Company. Each of these locomotives 
weighs 45 tons and is equipped with four No. 55 motors. They 
have a guaranteed speed of 15 miles an hour and have pulled as 
many as 28 loaded cars over the line. A significant feature of 
these locomotives is that they are identical with the locomotives 
to be made by the General Electric Company for the under- 
ground railway service in London, England. 

The Buffalo & Lockport Railway Company have Io cars, two 
of which are combination baggage and passenger and eight com- 
bination smoker and passenger. The color of the cars is yel- 
low, exactly like the cars of the Buffalo & Niagara Falls road. 
Each car is fitted with four No. 57 motors, with a rated capacity 
of 52 h. p., the total horse power to each car, therefore, being 208 
h. p. The Brill Company, of Philadelphia, built the cars. 

The speed over the line is quite a little faster than that made by 
cars on the Buffalo & Niagara Falls road, and the time consumed 
in running from Lockport to Buffalo is a little over an hour. It 
is the company’s intention to give a half-hour service between 
the two points. Under the Erie management four passenger 
trains were run each way every day between Buffalo and Lock- 
port, and it is apparent that the electric cars will afford a better 
service. There was one freight a day between North Tonawanda 
and Lockport, and this the electric locomotives can easily sur- 
pass if necessity requires. A valuable feature of the company’s 
rights is that it controls the Lock City road, and, under a fran- 
chise granted by the Common Council of that city, it has the 
right to handle freight through that city over the tracks of the 
local road between the hours of 11 p. m. and 5 a. m. The lease 
of the Erie gives unlimited freight rights at all times. Lockport 
is a city where considerable manufacturing is done, and consid- 
erable of the freight to and from these establishments will pass 
over the Buffalo & Lockport Railway Company’s tracks. 

The company has constructed a brick car barn in the rear of 
the Lockport depot, where their cars will be kept. In this build- 
ing the transformer room is located, as well as a convenient 
workshop. In the transformer room two 500 h. p. rotary con- 
verters, static transformers and the necessary switchboards have 
been installed by the General Electric Company. The switch- 
board has three panels and is of blue marble. 


TEN MILES OF TRACK AS THE CROW FLIES, B. & L. R. R. 


The possibilities of the cars making a rapid run over the line 
between North Tonawanda and Lockport is enhanced by the 
fact that for over 10 miles the track runs in a straight line, with 
not the slightest curve for that distance. The stations along the 
line from North Tonawanda east are Martinsville, three miles; 
Hoffman, four miles; Pendleton Centre, eight miles; Hodgeville, 
nine miles; Lockport, 13 miles. The road runs through a beau- 
tiful farming country, and the advent of the trolley is welcomed as 
the successor of the steam locomotive, because farmers recognize 
that there is less liability of their crops being destroyed by fires 
started by flying sparks from the locomotives. They also wel- 
come a better passenger and freight service, and there is no doubt 
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but that the road will become a factor of some consideration in 
placing their fruit on the market. 

One of the ideal features of the construction of this new elec- 
tric railway is the fact that it provides a right of way for a power 
transmission line from North Tonawanda to Lockport, and thus 
it is likely, in more ways than one, to become a material aid in 
developing various interests in Niagara county. Lockport is not 
so rich in power resources but that it is very pleased to feel the 


pill of the industrial advancement consequent upon the presence 


of the transmitted power of the big generators in the central sta- 
tion of the Niagara Falls Power Company. 


45-TON ELECTIC FREIGHT LOCOMOTIVE, B. & L. R. R. 


For many years Lockport has longed for an electric line from 
that city to the shore of Lake Ontario at Olcott, and it is under- 
stood that the men back of the Buffalo & Lockport road will 
build this line at an early date, they seeing in it the prospects of 
good travel, not from Lockport alone, but from the larger centres 
of population, Buffalo and Niagara Falls. The country through 
which it would run is rich in fruit and general farm produce, and 
the freight traffic would be an important item, while it would also 
afford a better passenger service to a large section of country 
through which only one railroad runs at present. The company 
also have in contemplation the extension of their line down 
along the Erie Canal to Middleport, Medina, Albion and other 
places between Lockport and Rochester. In fact, the time may 
not be far distant when it will be possible to ride from the Queen 
City to the Flour City on cars driven at a high speed by Niagara 
power. 

It may be mentioned incidentally that Hon. W. Caryl Ely, who 
has thus given his energy to the development of a second great 
electric railway, is vice-president of the American Street Railway 
Association. He is a gentleman who has been attracted to the 
electric railroad field by a full and proper conception of the won- 
derful possibilities of development the electric road brings to a 
locality through which it is run. He was the chief promoter of 
the Buffalo & Niagara Falls road, which has won pleasing suc- 
cess. Mr. Ely is not a temporary star in street railway circles. 
He is of the first magnitude, and, to use his own words, has 
“come to stay.” In Burt Van Horn he has an able lieutenant, 
and it will be well worth watching the career of these two men 
in the electric railroad development. 


Electrical Propulsion on Country Roads. 
BY JAMES ASHER. 
[5 the application of electricity to wagons on country roads, it 
has hitherto been considered necessary to have a battery on 
the wagon to supply electricity to the electric motor. Little use 
has been made of batteries in this regard because of their incon- 
venience, weight and cost of maintenance. 

I will now propose a method of using electric motors on com- 
mon roads. Two parallel overhead wires may be supported 
either by cross-arms on posts or by wires stretched across the 
road overhead. There may be two trolley poles extending up 
from the wagon to the wires. Each trolley pole supports at the 
top a heavy bare conductor Lent into an approximately ellip- 
tical form, which may be several feet long, which is pressed up- 


230 


wardly against the line wire and is transverse thereto. It will 
now be understood that the electric current enters the elliptical 
wire at the head of one trolley pole, descends along a conductor 
on this pole, traverses the electric motor, which is mounted under 
the wagon, then ascends the conductor on the second trolley pole 
and traverses the elliptical rubbing conductor at the head of this 
pole, and finally enters the second overhead wire. The elliptical 
conductor at the head of each pole would be similar to that of 
Siemens, which is used on European electric railways. The tr 
ble arising from the jumping off the trolley wire by the trolley 
avoided by means of the rubbing conductor. This method of 
leading the current of electricity to and from the electric motor 
allows considerable laterial deviation on the part of the electric 
motor wagon and makes a simple overhead construction feasible 
at corners. 

Such a line of poles and wires could be constructed without 
great expense, and the motor wagon would not be much heavier 
than an ordinary wagon; the only additional weight would be 
that of the small electric motor and its accessories. 

A motor wagon, actuated by a current of electricity arriving 
by one of the overhead wires and returning by the other, could 
draw several loaded trailers. In some cases it would be advisable 
to have a heavy motor wagon built expressly for drawing trains 
of loaded wagons or carriages. In this manner some of the ad- 
vantages of an electric railway might be secured without incur- 
ring the great expense of a line of ties and rails. Much steeper 
grades could be ascended than is the case with electric railways. 
Only the motor wagon would require a steering mechanism. 
Means of reversing the motion of the traction or motor wagon 
would be provided in most cases. The wagons in the train should 
be furnished with brakes. Perhaps as many as ten heavily loaded 
wagons could be drawn by one motor wagon of about 12 h. p. 
By means of this system several neighbors might frequently unite 
to form a train of wagons loaded with grain or other produce for 
market even thirty miles away. Only one person would be re- 
quired for the management of the whole train. 

This system of electric traction would possess not only the 
cheapness of the telpherage system, but also the ability to draw 
loads which the telpherage system could not move. In the win- 
ter season, when the ground is covered with snow, the motor 
wagon could draw enormous loads of produce or of passengers 
on a train of sleighs. Thus, on common roads, much of the work 
that is commonly performed by horses could be electrically per- 
formed with facility, speed and small expense. 


Power Consumption in Electric Railroading.—III.' 
BY. S. T. DODD. 
ACCELERATION. 

The next question which demands our attention is the power 
expended in acceleration. How many pounds of pull does it 
take to give a certain weight a certain velocity in a fixed time? 
What accelerations are usually attained in practice? and what 
are the attainable and limiting rates of acceleration? 

The answer to the first of these questions is mathematical 
rather than experimental. If a force P acts upon a weight W 
to produce acceleration, leaving out of account for the present 
the force necessary to overcome friction, the acceleration F will 
be equal to 32.2 X P/W. Forces and weights being expressed 
in pounds and acceleration in feet per second per second, it will 
be more convenient in what follows to express acceleration in 
terms of the gain in one second of velocity measured in miles 


per hour, which we will write Fu. F = Fade . Transforming 
FW 


the equation above we get P = Substituting for F, 


5280 

P = Fn W 300X32.2 
pounds we get the force per ton equal to the acceleration multi- 
plied by 91.5, or pounds per ton = Fn, 91.3 

The curves in Fig. 3 show the accelerations which are ob- 
tained in actual practice. Curve No. 1 shows a start of an II- 
car train on the Chicago, Burlington & Quincy R. R., copied 
from data given by Mr. Wm. Forsyth in an article “Tests of 
Locomotives in Express Service,” published in the “National 
Car and Locomotive Builder,” April, 1893. 

Curve No. 2 shows the start of a Manhattan Elevated train, 
taken from an article by Mr. George L. Fowler in the “Rail- 
road Gazette,” March, 1897. Curve No. 3 shows the start of an 


1Paper read before the Civil Engineers’ Club, Cleveland, O. 


rP = F X W/a2t.g, and if W = 2,000 
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Akron, Bedford & Cleveland electric car. Curve No. 4 is a cor- 
responding observation made on the Cleveland, Painesville & 
Eastern Road. Curve No. 5 is taken from an article by Mr. W. 
B. Potter, engineer of the railway department of the General 
Electric Co., and shows the starting curve of a car equipped by 
that company with a view to experimenting upon very high ac- 
celerations. 

The table opposite shows the number of pounds per ton used 
for acceleration in the various starts shown in these curves, cal- 
culated from the acceleration by the formula derived above. 

The limit of possible acceleration in railroad work is naturally 
fixed by the slipping of the driving wheels. It can be shown 
that the start represented in Curve No. 5 is very near to this 
limit. It is generally acknowledged that the adhesion of wheels 
to rails is, under good conditions, one-fourth of the weight 
upon them, and under ordinary conditions, one-fifth. If we as- 
sume, however, one-fourth, and assume moreover that the 
whole weight of the car rests upon the driving wheels, it will 
be seen that the limiting accelerating force is about 500 pounds 
per ton, and allowing 30 pounds per ton for frictional resistance, 
we have about 470 pounds as the limiting acceleration. Curve 
No. 6 shows this limit. That such starts as this are not uncom- 
fortable, if made smoothly, is testified to hy the fact that we 
experience negative accelerations of comparable amounts upon 
our interurban cars without feeling any discomfort. I have 
myself noted a stop from 25 miles an hour within go feet, and from 
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41 miles per hour I have seen a stop made in eight seconds. As 
these represent a negative acceleration of 475 pounds per ton 
it is evident that the rails were in pretty good condition and 
that we had an adhesion of about one-fourth. I might note that 
both these were emergency stops and a little more sudden than 
ordinary, but I am told by motormen upon our suburban roads 
that, with brakes in good condition, they can always make a 
stop from 50 miles an hour in § poles, or 450 feet, which rep- 
resents a negative acceleration of 365 pounds per ton. From 
these facts I think we can conclude that the limit of possible 
acceleration is only fixed by the adhesion of the wheels to the 
rail, or by the willingness of railway managers to expend extra 
power for the sake of increased schedule speeds. 


GRADE RESISTANCE. 

It is often stated as an advantage of electric traction that an 
electric car is able to mount steeper grades than a steam driven 
train. This statement, while true, is often misstated, or rather 
misunderstood by those who make it. The advantage does not 
lie, as many seem to think, in the electric current per se, and 
when steam railroad managers think it advisable to equip an 800- 
ton train with 8,000 horse power in motive power, the difference 
will not be as apparent as it is to-day. The force necessary to 
lift a train up a grade is the same fraction of the weight of the 
train that the rise of the grade is of horizontal length. As an ex- 
ample of some of the grades we meet in practice, we may 
note that the Cleveland City Railway is operating on Woodland 
avenue a grade of 9 per cent., and pulling trailers on that. The 
Cleveland Electric Railway is operating on Seneca street hill a 
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grade of about 11 per cent.; the Akron, Bedfotd and Cleveland 
Railway is operating on North Hill, Akron, a grade of 13.5 per 
cent. To compare these resistances with those ordinarily ex- 
perienced in acceleration, the latter part of the table below 
shows the number of pounds traction per ton of train necessary 
to mount such grades. An inspection of the table shows that 
the tractive effort necessary on ordinary grades is comparable 


with that necessary for such acceleration as we ordinarily meet - 


in electric railroad practice. 
POWER CONSUMPTION. 

Let us: apply the data of the foregoing discussion to some 
problems in order to determine the power expended in particu- 
lar cases. Let us take as a first illustration an ordinary city 
car. These cars, together with the equipments, will weigh about 
I2 tons. As may be noted any night after 12 o’clock going out 
either Prospect street or Detroit street, the maximum speed which 
such equipments will attain on a level after the period of accel- 
eration is past, is about 20 miles per hour. Applying our formula 
for train resistance, 18 + .2V, the frictional resistance of such a 
car at this speed is about 22 pounds per ton, giving us a hori- 
zontal effort of 264 pounds necessary to propel a 12-ton car. 264 
pounds at 20 miles per hour is equal to 14 horse power. As- 
suming that the efficiency of such motors as are ordinarily used at 
this speed is about 75 per cent., this gives an input at the trolley 
of 18.8 horse power or 14 kilowatts, which, at 500 volts is equiv- 
alent to 28 amperes. This represents approximately the amount 
of current necessary to propel such a car. 

As a second illustration let us take as an example an ordinary 
double truck inter-urban car. The weight of the car body and 
truck empty is about 15 tons. The motors ordinarily used for 
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such equipment weigh about 3,000 pounds. We can estimate the 
total weight, including two motor equipment, and a few passen- 
gers, at about 20 tons. You may note that these cars run upon 
a level at a speed of about 28 miles per hour. Applying our 
formula we get 23.4 pounds per ton, or a total of 472 pounds hor- 
izontal effort necessary for propulsion. At 28 miles an hour this 
is equivalent to 35 horse power. Figuring the efficiency of these 
larger size motors at 82 per cent., this gives us 43 horse power, 
or 32 kilowatt input, which, at 500 volts, gives 64 amperes, or 32 
amperes per motor as the ordinary running current. 

Another interesting question is—What should the starting cur- 
rent amount to in cars of this weight? If we take the curves of 
acceleration which are plotted upon the sheet for the A. B. & C. 
car, you will see that at the maximum as the acceleration begins 
to fall off, which corresponds to the point where the controller 
is entirely cut out, we have an acceleration amounting to 1.25 
miles per hour per second. This is equivalent to 114.5 pounds 
per ton, or for a 20-ton car about 2,300 pounds horizontal effort 
necessary at this point. As the speed attained with this pull is 
approximately 18 miles per hour, then the motors are delivering 
about 110 horse power; figuring the efficiency of the motors at 80 
per cent., we get a total input of 138 horse power or 103 kilo- 
watts, which at 500 volts, represents 206 amperes as the starting 
current. 

Let us consider as a final example the cars of our latest inter- 
urban road, the Lorain and Cleveland Railroad. No tests have 
as yet been published on this, but we are promised by the en- 
gineers a complete set of tests as soon as the road is in running 
shape, and when such tests are published we will have some basis 
for judging the reliability of these figures. Such cars will weigh 
empty about 15 tons, or 30,000 pounds. They are equipped with 
four motors, and while I am not acquainted with the data of these 
motors, they must weigh in the neighborhood of 3,000 pounds 
each. We can safely estimate the weight of car equipment as 22 
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tons. You will note in riding on the cars that a speed of 35 to 45 
miles an hour is common, and that after you have gone a mile 
or so from a stop you attain a speed of 50 miles per hour. 

What current do the motors take to propel the car at this 
speed? 

The train resistance on a level is (18 + .2V)W; since in the 
present case W is 22 tons and V is 50 miles, we have 616 pounds 
effort necessary for propulsion. 616 pounds at 50 miles per hour 
is 82 horse power, which represents the output of the motors at 
full speed. For motors of this size we may estimate the efficiency 
at about 82 per cent. This means roo horse power input to the 
motors. 

As for voltage, a visit to the power house will show that they 
carry a pretty high voltage (about 600) and heavy feeders, se 
we can estimate they get 550 volts at the motor terminals; 100 
horse power at 550 volts is 135 amperes. My estimate based on 
the data I have given you is that it takes about 135 amperes to 
propel these cars after they have attained full speed. 

Another interesting question is—How much current does it 
take to start these cars? If we are allowed to make some as- 
sumption we can estimate somewhat near. These cars secm to 
me to accelerate at the start a little slower than our ordinary sub- 
urban cars. Let us suppose they start with an acceleration of 
150 pounds per ton. 150 pounds per ton is a total effort of 3,300 
pounds. To this must be added about 23 pounds per ton tor fric- 
tional resistance, making a total of 3,800 pounds. 

How much current flowing through these motors will produce 
a horizontal effort of 950 pounds per motor? To determine that, 
it will be necessary to know the speed of which the motors are 
capable at some definite voltage at this torque. We may note 
from the car windows that a speed of 35 or 40 miles is very soon 
attained, but it is not until after we have traveled a mile or so 
that we reach a speed of 50 miles per hour. We will not he far 
from correct if we figure that the car maintains an acceleration 
of 150 pounds per ton up to about 25 miles per hour, and then 
as the controller is entirely cut out the motors continue to speed 
up and current falls off together with the acceleration. An ef- 
fort of 3,800 pounds at 25 miles per hour is about 25,4 horse 
power. Assuming again the efficiency of the motors at 80 per 
cent. we get an input of 317 horse power, or 236 kilowatts. At 
550 volts this indicates a current of 430 amperes as the probable 
current during the period of acceleration. 

In conclusion, let me repeat again the statement I made in 
the beginning. It often seems that the equipment of a single 
car with one or two hundred horse power in motive power is an 
unnecessary waste of power, but when we come to consider the 
weight of car and loads we are operating—the rapidity with 
which we are compelled to accelerate these weights on account 
of our frequent stops and the grades which our ordinary high- 
ways compel us to climb, we see that ordinary mechanical prin- 
ciples justify the demands of practice for heavy equipments. 
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The Canon City-Cripple Creek Power Trans- 
mission Plant in Operation—Mines Run 
by Electricity. 
A T noon on August 17 Governor Alva Adams pressed the but- 
ton which was the means of putting in motion the massive 
machinery of the Colorado Electric Power Company, at Cañon 
City, Col. The electric current was transmitted to motors at 
the Cripple Creek gold mines, twenty-four miles distant, where 
arrangements have been carried out to have electricity take. the 
place of the usual steam power equipment that has heretofore 
been in use. This means the successful accomplishment of an- 
other big undertaking which adds to Cripple Creek’s claim as the 
foremost gold producing camp in the United States, and at the 
same time records another instance where electricity was consid- 
ered as the power par excellence for mining purposes by a com- 
munity of practical men. 
In brief, the scheme is to generate electricity at Cafion City, 
which is in the midst of extensive coal fields, and transmit the 
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power to Cripple Creek, where coal sells at a high figure. This 
will enable mines to be operated at a profit that have heretofore 
been close to losing propositions, and at the same time effect a 
very great saving in running expenses with the large producers. 
This promises to be a very important point in the future develop- 
ment of the camp. 

The plant is one of the largest and best equipped electric power 
concerns in the West. The equipment consists of three Hamil- 
ton-Corliss engines, with a combined capacity of 9,000 h. p. direct 
connected to three Westinghouse three-phase generators of 2,100 
kilowatts capacity, wound for 500 volts, making three separate 
generating units, one of which will always be kept as a reserve in 
case of emergency. For exciting the fields of the main dynamos 
there are two “Kodak” exciter outfits, each of which is capable 
of exciting all three of the main dynamos. 

The engines are supplied from a battery of Heine safety tube 
boilers, and the exhaust steam is taken care of in a surface con- 
denser. The air and circulating pumps and feed pumps are all 
of the “Snow” make. 

There have been installed at the main station four transform- 
ers that step up from 500 to 20,000 volts, at which pressure the 
current is delivered to the transmission line. The first sub-sta- 
tion is near Victor, on the saddle between Battle Mountain and 
Bull Hill. The location of the second sub-station is on the sad- 
dle between Gold Hill and Globe Hill, near Cripple Creek. At 
each of the sub-stations the current steps down by means of 
transformers to 500 volts, at which pressure it is delivered to 
the motors in the mines. In addition, lights are to be supplied 
from the same wires used to furnish power. 

The construction of the transmission line is most substantial; 
particular pains have been taken in protecting it from lightning 
troubles. In addition to the lightning arresters in the gener- 
ating station at Cafion City and in the sub-stations lightning 
arresters have been installed at a number of points along the 
transmission line, the “Wurts” arrester being adopted through- 
out the installation. 

It should be mentioned that in addition to the twenty-four 
miles of line between Cafion City and Cripple Creek there is 
about six miles of line over the camp, which will make the total 
length of the system about thirty miles. - The work of construct- 
ing this system was commenced last September, and after nearly 
twelve months everything is in readiness. The entire line is 
patrolled by experienced linemen; they carry with them a tele- 
phone specially adapted for their work, which they connect with 
the main line at any point, and send in word wherever they find 
a break. Western Union call boxes are stationed along the line, 
and through them the patrolman must report where he is every 
hour. 

The main station of the Colorado Electric Power plant is a 
substantial structure, 140x106 feet, constructed of brick, stone 
and cement, with steel trusses and corrugated iron roofing, and 
allowance has been made so that the entire plant can be dupli- 
cated without the addition of another smokestack or extra con- 
densers. 

This plant has cost probably not less than $750,000. The com- 
pany has among its stockholders Mr. John D. Rockefeller, Mr. 
Andrew Carnegie, and others of like prominence. 

The transmission line was erected under the supervision of the 
Mountain Electric Company, in Denver, for which they used a 
specially designed insulator, gotten up by them. This company 
by careful and painstaking work has gained a reputation as being 
second to none in this section for transmission construction 
work. The generating apparatus was installed by the Westing- 
house Company and the stearn equipment was put in under the 
supervision of the Stearns-Rogers Company, in Denver. l 

It has been carefully computed that there will be a saving of 
25 per cent. in the operating expenses of the mines if electricity 
is used, in so far as the matter of hoisting the ore, running drills 
and doing whatever steam can do is concerned. Then, again, 
there can be no question as to the superior convenience. 


Water Power Plants in the South. 


HE Columbus Power Company, of Columbus, Ga., has re- 
cently Jet a contract for the construction of a stone dam 

and power house for the purpose of developing 8,000 electrical 
horse power. The head under which the wheels work is 40 
feet, and the contract for these wheels has been let to the 
Holyoke Machine Co., Worcester, Mass. One pair of 39-inch 
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wheels will be used to drive a goo kilowatt generator at a speed 
of about 200 revolutions. Separate wheels will be used to 
drive two exciters. Each exciter will be large enough to excite 
all of the generators. The company proposes to install only 
about three generators at first and will prepare their power 
house so that additional wheels and generators can be added 
as the company’s business will warrant. 

Mr. Wm. C. Whitner, who has recently been acting as South- 
ern agent for the Stanley Electric Mfg. Co., of Pittsfield, Mass., 
has resigned this position to accept that of chief engineer of the 
Columbus Power Co., and in the future will devote his attention 
entirely to the engineering of power transmission work. 

Another plant in which Mr. Whitner is interested is that 
which is about to be built by the Spartan Power Co., of Spar- 
tanburg, S. C. This company will develop water power ten 
miles distant from the city of Spartanburg, on the Pacoiet 
River, transmitting about 1,000 horse power to the city at a 
high voltage; probably 12,000 volts will be used. A sub-station 
will be built within the city limits, and step-down converters will 
be used to reduce the voltage to 2,000. It is estimated that all 
of this 1,000 horse power will be required to light the streets 
and to furnish lights and power to the citizens. The details 
of the plant have not been worked out beyond the fact that a 
stone dam and power house will be built, and two 400 kilowatt 
multiphase alternators will be direct connected to horizontal 
wheels. It is proposed to use enclosed alternating arc lamps 
of 2,000 c. p. each. 
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Testing Arc Light Circuits.—I. 
BY W. H. MARKLAND. 

A SUBJECT that has not received the attention it deserves 

by electrical writers and by a very large number of mau- 
agers of central and isolated plants operating series arc lamps is 
that of testing circuits for grounds, escapes and e. m. f. of cir- 
cuits while current is on. My observation is that about nine- 
tenths of the arc light stations rely wholly on the magneto call 
bell for all testing. Why this should be in these days when relia- 
ble high reading voltmeters can be had at reasonable prices is 
hard to understand by one who has had the use of the above. 
Every station manager should, and no doubt does, wish to know 
the state of the various circuits while current is on. Both in re- 
spect to leaks or grounds and the e. m. f. required for lamps. 
We all know that grounds come on and go off, also that escapes 
occur under the high e. m. f. of the dynamo that will not show 
up by magneto test. These grounds are often troublesome and 
hard to locate by magneto, but with the voltmeter the grounds 
cannot only be detected, but their nature, either “dead” or es- 
cape, told and their location ascertained with great accuracy, all 
this being done in the station by superintendent or engineer in 
“just no time.” 

The following is an illustration of actual practice in the writ- 
er’s experience: A ground showed up in testing with a volt- 
meter that could not be detected by the magneto. Test showea 
it to be located between the first and second lamp on negative 
side of circuit of 45 lamps. Trouble men found the line wire 
down on guy wire to telephone pole in location indicated; the 
covering of wire had not cut through and weather was dry, thus 
no damage resulted. Had this not been detected noisy tele- 
phones and possibly burn-outs would kave resulted later on. 

In another case an escape was detected by voltmeter on circuit 
of 24 lamps, 10 lamps out from positive side. Trouble men 
found a wire down on iron work in location indicated, in building 
over shavings where, if the insulation of the wire had begun to 
burn, it might have caused a fire. The above are only two of many 
cases where escapes that the magneto would not show up have 
been located by a voltmeter. The voltmeter is particularly 
valuable in locating slight grounds during seasons of dry weather 
in order that the lines may be in good order and clear for the 
rainy season, which, we all know, causes the superintendent no 
end of trouble and fireworks on account of all the weak points in 
the insulation breaking down at one time. With large dynamos, 
such as 125-lighters, it is especially valuable to know all the weak 
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spots of lines. In case of a dead ground the same can be located 
with great accuracy. The time saved by being able to send trou- 
ble men to the exact spot where the ground is will more than 
pay interest on cost of voltmeter. 

Another good use of the voltmeter is in the event of arc cir- 
cuits being crossed with other wires to tell what class of wires 
they are, either low tension, direct current, alternating current, 
arc, or trolley wires. The writer has been able to tell by a volt- 
meter when an arc circuit was crossed in one case with a 110-volt 
circuit, another with 500-volt trolley and one with a telegraph 
circuit. As it was known where the arc circuits were close to 
wires of the nature indicated, there was no difficulty in going to 
almost the exact spot. 

Another good use of the voltmeter is to test the e. m. f. of a 
circuit of lamps. In this way the average e. m. f. of each lamp 
may be figured out, and if too high or low the lamps adjusted tu 
the proper length of arc. The writer had one case where he was 
helping out a friend. By taking the total e. m. f. ot a circuit 
when the current was on, and after deducting for line wire and 
dividing by the number of lamps, it was found that each lamp 
was taking 55 volts, or 7 volts more than necessary per lamp, or 
for the 60 lamps, 420 volts, or nearly enough more than neces- 
sary to run nine additional lamps with lamps properly adjusted. 
I have not mentioned current, it being assumed on series arc 
circuits that it was normal at about 9.6 amperes. In this case 
the lamps were afterwards adjusted lower and more of them put 
on the dynamo. The superintendent of the station was a first- 
class man, but his directors could not see the use of these new- 
fangled affairs. Possibly now, when they find that more lamps 
can be run from the same dynamo and coal pile, they may think 
differently. 

Another good use of the voltmeter is in testing the dynamo, 
especially after making repairs. Without the voltmeter we sim- 
ply load up the dynamo with the number of lamps it is supposed 
to run and let her go. The lamps may take anywhere from 40 
to 60 volts, and it is not known whether the dynamo is doing its 
proper work or not. But with the voltmeter the exact e. m. f. 
the dynamo is generating can be read off and the dynamo be 
loaded up until it is generating its full e. m. f., even with more 
or less than its correct number of lamps. The writer generally 
tests dynamos after repairs with the greatest number of lamps 
they will carry, or up to the point of flashing or the current fall- 
ing, and by reading the e. m. f. it is known how many lamps can 
be put on the dynamo in the future. This is a case where both 
the dynamo and lamps are tested to see that each is right. For 
detecting slight or bad grounds to frame of dynamo the volt- 
meter comes in very handy. On one occasion a cross in the dy- 
namo field was reported to me by a man of no mean ability. The 
magneto would not tell the story. The voltmeter located the 
trouble in the armature. As we had an extra armature and no 
extra field, we thought the voltmeter half paid for itself on that 
one occasion. Now, some may say that all this is very nice, but 
it costs money to get voltmeters and multipliers, and that 
the superintendent has plenty to do without all this in looking 
after the coal supply, to pacify a customer who wants lower rate, 
to see that Smith’s light is as good as Jones’ and to be generally 
courteous to customers and properly explain that electricity is in 
its infancy, and a thousand and one things that go to while away 
the weary hours of the superintendent so he may object to any 
more work. But when we consider that one can figure out 
the e. m. f. taken by lamps and resistance of grounds by tests 
made every evening and morning of 10 loops and record the 
same without hurry in 10 minutes, it can be seen that the super- 
intendent can do the same and yet have a few minutes during the 
day to talk to carbon agents. 

Some articles have been written about testing arc circuits by 
means of a galvanometer. While the writer is thoroughly fa- 
miliar with the galvanometer and bridge, he has never been able 
to get any results on an arc circuit that were worth a cent, and 
came to the conclusion long ago that the galvanometer should 
remain with telegraph lines, where it originated. 


THE ALBION POWER COMPANY, which from an elec- 
tric plant situated at Waterport on the Oak Orchard Creek, is 
to supply Albion, N. Y., with lights and power, has recently 
been organized with a capital of $50,000. They will in the near 
future put up a brick power house with an iron roof and in- 
stall an 80 light Brush machine and two 1,500 light alternators. 
The line, consisting of No. 6 wire, will be 40 miles in length. 
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Positive and Negative Economies in the Oper- 


ation of Small Electric Light Plants.’—I. 
BY E. P. ROBERTS. 
[T is generally considered quite sufficient to keep an account 
of expenditures and receipts, and to ascertain the amount 
of the balance at the end of certain periods, and if there is a 
balance, it is sufficient cause for jubilation. 

Upon examination of a great many plants, I feel sure that a 
great many of them, probably the majority, could reduce their 
operating expenses from Io per cent. to 20 per cent. if—First— 
they were better informed as to the conditions under which 
they were operating, and, Second—knew how to improve the 
conditions. It should also be noted that at the same time that 
reduction of expenses would be obtained, a better service would 
be given, with attendant better feeling on the part of the con- 
sumer, both public and private. 

If we take up the consideration of the plant from the stand- 
point of a general superintendent, and desire to investigate its 
condition, we must first ascertain the useful results and the 
losses in each step, and then we can discuss changes either in 
the plant or in the handling of it, what such changes would 
cost, and the advantages resulting therefrom, and whether any 
or all shall be taken up. 

We may start as follows: 

Ist. The production of power at the dynamo pulley. 

2d. The conversion of mechanical into electrical energy. 

3d. The delivery of the electric energy to the various points 
where it is to be converted into light, heat or power. 

4th. Its conversion as above stated. 

Taking the above in order, we have first to consider the pro- 
duction of the driving power. In this case we will work back- 
wards, that is, from the dynamo to the coal pile. If the plant 
is not direct connected, we will have belts and probably shafts. 
Are the belts tighter than advisable? If so, it may be because 
they are oily and dirty; this means increased depreciation as 
well as increased power. Evidently they should be cleaned. 
Possibly the belt centres are too close together, and this dis- 
tance cannot be increased. Possibly larger pulleys can be 
placed, preferably (if not making belt speed excessive) larger 
in diameter, but if this is not feasible, wider in face. Will this 
pay? Suppose a belt transmitting 100 h. p. costs $100, and is 
running too tight and adds 3 per cent. (3 h. p.) to the friction 
more than it would do if running loose. Suppose to change to 
larger pulleys costs $75 and the extra belt costs $25 additional, 
making a total of $100. Probably the life of the belt will be 
increased 50 per cent., say nine years, as against sıx. We then 
have for twelve hours run for 365 days and 3 h. p. a total of 
13,140 h. p. hours. If the additional coal is 4 pounds per h. p.. 
and coal costs $1.50, we will have a saving of $39.42 annually, 
and a lessened depreciation of $5.55, or a total of $44.97. Not 
only a saving of 45 per cent. on the investment, but also less 
probability of breakage of belt, of poor lights, because of slip, 
of hot boxes and consequent cost of renewals, and less oil 
(though same is not figured), and most important, less proba- 
bility of shut downs. The above is only a small item, but how 
many managers would spend $100 to save a belt slipping? The 
station superintendent must get along with resin. 

Possibly the only remedy applicable is a tightener, not a 
very desirable method, but generally 99 per cent. more objec- 
tionable, wasteful and noisy than necessary because installed in 
the cheapest way possible. In such a paper a> this we can not 
consider appliances in detail, so will pass on to the shaft. Here 
we find very little friction if the shaft is sufficiently stiff and in 
line, but if not, the friction may be from 15 per cent. to 20 per 
cent. of the rated load, and in many cases it is probably 10 per 
cent. more than necessary; therefore, for every horse power it 
transmits, it unnecessarily wastes in friction (if at the same rate 
as in previous example) $13.16 annually in fuel, a considerable 
amount in oil, and increases the liability of hot boxes. The 
remedy may be a new and larger shaft, or new and better boxes, 
or the present shaft may only need alignment. The trouble 
and its amount must first be ascertained and then the remedy 
applied. Suppose that the shaft transmits 200 h. p. and loses 
only 5 per cent. more in friction than it should, how much can 
we afford to spend to save that 5 per cent.? The direct saving 
would be $131.30 annually, which would be 10 per cent. on 
$1,313.00, and this is the amount we could not afford not to 
spend, and without considering the incidental advantages. 


tRead before the Ohio Electric Light Association. Abstract. 
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The Electric Railway Outlook. 


T HE meeting of the American Street Railway Convention at 

Boston this week will bring together perhaps a larger 
number of members and interested parties than has yet been 
recorded in the history of that eminently successful and useful 
organization, and we believe it is not the hope of having “a 
good time” that will draw many members hundreds of miles 
from their homes. Certain it is that the Association’s proceed- 
ings are evidence of the great value of their meetings, many 
of the papers read at them being the only source of published 
information on some of the most important questions with 
which the electric railway official and engineer have to deal. 
What the technical progress of the year has to show will be 
very much in evidence at the exhibition of electric railway ap- 
pliances held in connection with the convention. The ever 
present manufacturer’s representative will need no assistance 
in setting forth that progress, and we are willing to leave it to 
him. But other topics besides apparatus will find the conven- 
tion in a receptive mood. We could, for example, suggest a 
continuance of some previous discussions on the matter of 
freight business of electric roads. This is a field which, of 
course, many roads are debarred from doing by their charters, 
but most of the newer roads are so empowered but seem to have 
given the matter little more than passing thought. That an 
electric road is able to do a freight business at a lower rate than 
it can be done by the time honored horse and dray, goes with- 
out saying. This applies not only to the transportation of small 
packages, but seems to us particularly applicable to the handling 
of freight in bulk and of such weight as calls for special facili- 
ties. There is no good reason why in every manufacturing centre 
the electric railway company should not run a switch track into 
every factory and do the carting, so to speak, from the factory 
door to the steam railroad freight shed. In fact such a trolley 
carting scheme has only recently been evolved by the Chicagc 
General Electric Co., who have issued a circular to the owners 
of factories contiguous to their lines of road, asking for their 
business. The response has been most gratifying and it is more 
than likely that the company will soon have a trolley cartage 
business in full swing. When it is considered that an electric 
freight car can be built that can easily take a 35 ft. curve, it will 
be seen how easy the problem is of getting to the door and be- 
side the outgoing delivery platform of most factories. 

The above refers, of course, more particularly to urban electric 
railroads, but applies in a still greater degree to suburban and 
interurban roads. Already these classes of roads are beginning 
to make themselves felt as a factor in the country’s transporta- 
tion facilities, and to just what expansion such roads are capable 
is admirably illustrated in the description, begun in this issue, 
of the five electric roads centering in, or rather radiating from, 
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Cleveland, O. During the past year these roads have carried 
considerably over a million passengers and have opened up a 
business which formerly did not exist at all. It is the old story 
of creating a demand by supplying the desired commodity. The 
experience had with these roads centering in Cleveland will no 
doubt be a guide to many others of a like nature, and those con- 
templating the building of similar roads will therefore find in 
Mr. Fairchild’s description much to guide them in their equip- 
ment and operation. Here also, it will be noted, that a freight 
business will in time constitute no inconsiderable factor of the 
net income, and, if we are not mistaken, considerable of that 
business will be done in the shape of the haulage of loaded farm 
wagons, which will be taken bodily from the farm to the centre 
of the city. In anticipation of this class of traffic we need only 
recall that a rail truck is now being regularly manufactured, 
designed for the specific purpose of hauling farm wagons, and 
described in these columns recently. 

There are still some problems in electric railroading on which 
the last word has by no means been said, and which relate to 
the nature of the source of power for hauling the car. Thus far 
the direct current has had undisputed sway on the car itself, 
and where the alternating current has been employed it has 
been merely in the form of a transmitter. Yet from time to 
time we hear of experiments looking to the application of alter- 
nating motors directly on the car. We believe that many elec- 
tric railways would give a good deal to avoid the use of their 
heavy overhead feeders, and would welcome a system that would 
permit of using high tension feeding lines, with low tension 
local distribution. It is true that this can be accomplished by 
means of rotary transformers, and in fact this is the plan which 
will be adopted when the gigantic railway power stations now 
in course of construction in New York City are completed. But 
the rotary evidently introduces another transformation, which 
would be avoided by the employment of an alternating motor 
on the car; hence, while it appears that the problem is not a 
pressing one, in view of the present state of the art, every effort 
towards increased economy is to be encouraged. For that rea- 
son if for no other the efforts to apply the alternating motor 
direct to the car are to be commended. 


The question of the storage battery in connection with elec- 
tric railways is also bound to assume increased importance in 
the future. The installation of a number of large storage bat- 
tery plants in the power houses and at outlying feeder ends of 
several prominent railways in the past is an indication that the 
utility of these storers and regulators of electric power is being 
gradually recognized, but thus far but a single road has been 
bold enough to operate with storage batteries on the cars them- 
selves. The reports from this road are distinctly encouraging, 
and we are not at all so sure but that in time other roads may 
be similarly equipped where the conditions are favorable to that 
type of road. In contemplating the probable future of storage 
battery railroading we must not lose sight of the fact that it may 
be considerably influenced by the collateral progress in elec- 
trical vehicles; that type of conveyance must, and will, in time, 
evolve a distinct type of storage battery, and also methods of 
handling batteries that will unquestionably have a direct in- 
fluence on the battery designed for the storage battery car. 

For those who still object to the trolley paraphernalia within 
cities, the work accomplished during the last year in New York 
city must be cheering, indeed, and it is scarcely to be doubted 
that the underground conduit railway lines in New York city 
will have a marked influence on the future of electric railway 
work in the United States. This work, accomplished so thor- 
oughly in such a remarkably short time, will be the pattern for 
much similar work in other cities. During the past year, also, 
every elevated railroad system in the United States, with the 
exception of one, has adopted electricity as its motive power, 
not only for reasons of convenience to its passengers, but owing 
to the still stronger demands of economy in operation. The 
only road which has not thus far adopted electricity is grad- 
ually losing its traffic, and will probably continue to do so until 
it adopts the new motive power. 


We have touched on but a few of the topics which the mem- 
bers of the Street Railway Convention will probably find time 
to discuss at the Boston convention. The future of the elctric 
railway was never brighter than it is to-day, and with the grow- 
ing knowledge of the best methods of conducting the business, 
together with the experience in handling existing apparatus, 
and the improvements which are bound to be made as time 
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passes, it would appear that no better or remunerative field of 
operation for the employment of capital can be found than in 
this method of transportation. 


The Trolley and the Fan as Health Givers. 


T HE great mass of citizens are wont to look upon trolley lines 

aS mere transporters of human freight, and the current 
as well as the trolley as things to be avoided, if possible. And 
this, regardless of the great strides made within recent years in 
electro-therapeutics and the invaluable benefits its promoters 
have conferred upon mankind. Who would underestimate the 
value of electro-dentistry or deubt for a moment the usefulness, 
nay, the indispensability of the Röntgen rays? Besides, the elec- 
tric current is employed for the production of a large number 
of medicinal agents and the health of entire communities is in- 
sured by the disinfection of sewage by means of electricity. We 
might, continuing in this strain, mention in detail the healthful 
influence of the electric light and the various application of 
electricity for heating and power purposes. 

Needless as it may appear to cite examples in support of the 
above, it may nevertheless be of interest to select from the 
panorama of our daily life those bright spots which reflect credit 
on the fresh-air work done by the electric fan and the “deadly” 
trolley. 

Thus we might mention the case of a man prominently iden- 
tified with the banking and street railroad business of Brook- 
lyn, who had heard of the illness of a woman and her little one, 
and that there was little hope for the recovery of the mother. 
Instead of sending boxes of dainties, he had a wire run from 
the railway circuit near the house to the sick chamber and an 
electric fan placed at the foot of the invalid’s bed. His fresh- 
air scheme reduced the patient’s temperature in a short time 
and the physicians are of the opinion that it has much to do 
with the patient’s improved condition. 

As an antidote to the much abused trolley car we are gratified 
to see the following novel and beneficent uses made of it in 
various parts of the country. From Pittsburg comes the report 
of the growing use of trolley lines for fresh air outings. Listen 
to these words of a business man who says he has barely enough 
time to eat each day and is enthusiastic in his eulogy of the 
new condensed vacation trips: “I have been riding around since 
8 o’clock this morning, and although I am feeling pretty tired 
now, it’s a healthier feeling of tiredness than I leave the office 
with every day. I have been out in the open country in every 
direction from Pittsburg, and it has only cost me about $1.40. 
Besides I have breathed lots of fresh air, in an open car, and 
have seen bits of the country that surprised me. I am going 
to take these trips every time I get a few spare hours. People 
don’t know how much good a series of trolley rides can do, if 
their time is limited, and they want the benefits of an outing.” 

A young physician, in a recent conversation, made the asser- 
tion that the number of children who actually owe their lives 
to the electric cars may be estimated by thousands. In support 
of this we quote his own words: “You can hardly calculate,” 
said he, “the good that a ride into the country does a baby 
which is fairly prostrated with heat. It is possible to find along 
the lines of the electric railways places where the temperature 
is 20 degrees lower than in town. The cool, fresh breeze after 
a stifling hot day, in a close room in town, means a new lease 
of life for a child. I wonder that some fresh air society doesn’t 
charter a car on some of the lines and reserve it in the evenings 
for mothers with sickly little children, letting them ride free. 
I don’t know of any charity that would be cheaper and I don’t 
know of any that would do more good here in Washington, 
where a five cent ticket puts within reach of everybody a luxury 
our grandfathers couldn’t have had for a million dollars.” 

As to the extent to which this desire to get fresh air is car- 
ried it is encouraging to note the quick perception of our Phila- 
delphia friends in the down-town districts who, instead of sleep- 
ing in their overheated homes at night or on the blistering brick 
pavements, are now spending their nights in an atmosphere 
more beneficial to their health. They now leave their homes 
at about ten o’clock at night, board a trolley car and in about 
an hour they have reached a spot in the Fox Chase woods where 
there is a difference of temperature of about ten degrees. 
Women and children go as well as men, and it is a novel sight 
to see hundreds of them camped about in the woods like so 
many traveling bands of gypsies. Their only baggage, how- 
ever, is a pillow and a covering of some kind. Fox Chase is 
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free from mosquitoes and other insects which generally make 
outdoor life uncomfortable in summer. After sleeping or rest- 
ing in the woods for several hours they return to the city and 
engage in their day’s labor. 

The term “deadly” as applied to the trolley must soon be 
altered to “health giving” among the populace. 


Dr. John Hopkinson, D. Sc., F. R. S. 


THE brief announcement of Dr. John Hopkinson’s death 
while attempting to ascend one of the Alps, must have 
come as a severe shock to the entire engineering world, but 
more particularly to the electrical engineer in every land. For 
by the death of Dr. Hopkinson one of the most prominent and 
earliest workers in the elctrical field has been removed from 
the scene of activity and a life resplendent with useful work and 
valuable contributions to science has been closed. 

Dr. Hopkinson was born at Manchester in 1849, and was 
therefore only 49 years of age at the time of his death. He was 
educated at Owens College and Trinity College, Cambridge, 
from which latter place he was graduated in 1871 as Senior 
Wrangler. While an undergradute at Cambridge he graduated 
as doctor of science at London University. In 1872 he joined 
Messrs. Chames Bros. & Company’s light house works at 
Birmingham as engineer and introduced many improvements, 
notable among which is the group flashing apparatus. It may 
safely be said that Dr. Hopkinson has designed a greater num- 
ber of special forms of light house apparatus than anyone else, 
and with uniform success. After 1878 Dr. Hopkinson devoted 
a great deal of his leisure time to scientific research. His work 
in dynamo electric machines and subjects allied thereto, was 
begun in 1879. During his experiments with a Sieniens machine 
he introduced the method of the characteristic curve. In 1883 
he made the well known improvements on the Edison dynamo 
and was appointed lecturer at the Institution of Civil Engineers. 
During the next few years he worked out the theory of the 
dynamo machine on a thoroughly satisfactory basis, which he 
published in conjunction with his brother, Dr. E. Hopkinson. 
This method of predetermination in dynamo design has become 
standard. ° 

Dr. Hopkinson was elected a fellow of the Royal Society in 
1878. He was a member of the Senate of London University, 
of the council of the Institution of Civil Engineers and Me- 
chanical Engineers, and was president of the (nstitution of Elec- 
trical Engineers in 1890. In this year he also received one of 
the medals of the Royal Society. In 1895 he again accepted the 
presidency of the Institution of Electrical Engineers. Besides 
his scientific researches Dr. Hopkinson had found time to de- 
sign several large electric lighting installations principal among 
which should be mentioned the very successful stations at Man- 
chester and Whitehaven. He also designed electric railway sys- 
tems for the Corporation of Leeds, as well as those of Liverpool 
and St. Helens. He did besides a vast amount of consulting 
engineering, all of which has turned out as successful as every 
labor with which Dr. Hopkinson was connected. Dr. Hopkin- 
son’s memory will be cherished by a large number of friends 
on this side of the Atlantic. 


War Inventions. 


W 48k has its humorous, as well as its serious aspects. Among 
the former none have proved more diverting than the 
schemes evolved by ambitious inventors to wipe the enemy 
off the face of the earth. One of the latest of the frightful en- 
gines of destruction put forward is that of Dr: S. F. Emmens, 
of “Emmensite” fame. This gentleman proposes to build an 
electric gun consisting of a series of solenoids, which are suc- 
cessively energized and through which the projectile loaded 
with high explosives is sucked at an increasing velocity. One 
of the daily papers represents this fearful and wonderful gun 
mounted on a long railway carriage with the destroying pro- 
jectile emerging from the last solenoid, apparently bent on 
frightful destruction. We think it is hardly necessary to go into 
the calculation of the size and number of the solenoids required 
to give the projectile velocity sufficient to permit it to cover 
a given range, but a slight contemplation of the subject will at 
once indicate its utter impracticability. Besides long before 
Dr. Emmens conceived the idea, others had hit upon it, and, 
indeed, we know as a matter of fact that such a gun was actually 
constructed on a small scale nearly twenty years ago. 
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The Stone Telephone Repeater. 


A patent has recently been issued to Mr. John S. Stone, of 

Boston, Mass., on a telephone repeater or relay, which 
embodies novel and ingenious features. It belongs to that class 
of apparatus in which are combined in a single instrument the 
variable pressure contacts of a microphone transmitter, the elec- 
tromagnet of a magneto receiver, and a diaphragm or vibratory 
plate, these being so arranged that in operation the diaphragm 
shall vibrate in response to the talking currents traversing one 
telephone circuit and manifesting themselves in the action of the 
receiving magnet and shall communicate its vibrations to the 
transmitting contacts, producing thereby similar talking cur- 
rents in a second telephone circuit, with which the transmitting 
contacts are connected. 

Mr. Stone’s relay is adapted to be placed at the junction of 
two telephone circuits extending from different terminal sta- 
tions for the purpose of automatically repeating the conversa- 
tion transmitted over one circuit into the other and consists of 
a telephone receiving or repeating magnet in one circuit, trans- 
mitting electrodes or microphonic contacts in another circuit, 
a diaphragm common to the magnet and transmitting elec- 
trodes placed in operative relation to both, so as to act as a re- 
ceiving diaphragm for one circuit and a transmitting diaphragm 
for the other, and a vacuum chamber or exhausted receiver in- 
closing the receiving magnet, transmitting electrodes, and dia- 
phragm. | 

Referring to the figures, B is an electro magnet whose poles 
are in proximity to the diaphragm referred to further on. 

C is the button of a variable resistance transmitter containing 
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the transmitting electrodes—in this instance two plates m m’, 
with granulated carbon r between them, the plate m being se- 
cured to the diaphragm and vibrating with it and the plate m’ 
being rigidly secured to the frame or back plate; D, the com- 
mon diaphragm, and E the vacuum chamber. The magnet, elec- 
trodes, and diaphragm are inclosed in the vacuum chamber, and 
the whole is mounted on a base b. 

The support a, secured to the base b, has an opening through 
its upper part, provided on one side with a shoulder or offset 
forming a seat for the diaphragm, which is held in place by the 
cap-piece A, or in any preferred manner. The transmitting but- 
ton placed in the opening is attached on one side to the centre 
of the diaphragm D and and on the other side to the plate or 
bar i, which, if of such shape as to close the opening, is per- 
forated with the holes k, so that the atmosphere on both sides 
of the diaphragm shall be of the same density. 

The receiving or repeating magnet B is mounted upon an 
arm c of the support a, being adjustably clamped to it by a screw 
d, and its poles are brought into proximity to the outer face of 
the diaphragm, which is thus placed between the magnet and 
the transmitting electrodes. 
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The exciting coils of the magnet B are connected with the 
conductors 4 and 5, which form the instrument portion of a 
telephone circuit extending either directly or inductively by 
means of the induction coil I and two circuit sections L? L* from 
a subscriber’s transmitter T. In the latter case 11 is the trans- 
mitter battery, p is the primary helix of the induction coil 
in the circuit section L*, and s is the secondary helix, placed 
in the circuit section L”. The transmitting electrodes C are 
similarly connected by means of the conductors 2 3 in a second 
telephone circuit L’, which extends to the receiving telephone t, 
this circuit also being shown as having two sections L? and L 
united by an induction coil I. | 

The vacuum chamber or exhaust receiver E may be of glass, 
and since in the normal operation of the relay it is required 
that the transmitting electrodes and diaphragm shall be sur- 
rounded by a rare medium less dense than air at atmospheric 
pressures a pipe P passes through the base b to connect with 
an air exhausting pump (not shown) for the purpose of produc- 
ing a vacuum or of rarefying the air within the chamber E to 
the degree required. The passages through which the electrical 
connection wires 2, 3, 4, and § and the exhaust pipe p enter the 
chamber E are of course sealed, packed, or otherwise made 
air tight. 

To more perfectly attain the desired result of highly efficient 
relayed transmission, the diaphragm D may be balanced or sub- 
jected to like normal attractive strain in both directions, This 
may be accomplished by employing two receiving magnets, 
mounted on the two sides, respectively, of the diaphragm on 
the supporting arms. The coils of these magnets are placed in 
the same circuit and are so relatively connected up that the same 
current impulse which strengthens the attraction exercised by 
one of the magnets upon the diaphragm shall weaken that of 
the other, so that the two magnets will uniformly work together, 
each aiding the other in producing all of the appropriate dia- 
phragm vibrations. When two magnets are employed in this 
way, it is convenient to associate with the diaphragm two soft 
iron armatures, one for each magnet, these being mechanically 
united to one another by lignt metal rods and by another rod 
to the diaphragm. 


The Telegraph in Porto Rico. 


The War Department has received advices from Porto Rico 
on the work being done by the little army of Signal Service men 
on the island. There are 300 of these men now there, and they 
will have to assume the control and operation of the Government 
lines of telegraph. The lines now, of course, are operated by 
Spaniards, but when the possession of the island is transferred 
to the United States the Signal Service will have to take charge 
until the future status of the system is determined. 

The Government has always been opposed to a governmental 
telegraph system, and Signal Service officials say it is not im- 
probable that the lines in the new island possession will be 
eventually sold through bids for its purchase. This, however, 
has not yet been considered officially, and governmental con- 
trol will have to be assumed, at least until the ultimate disposi- 
tion is determined, at all the offices on the entire telegraph sys- 
tem of Porto Rico. 

Blue-print diagrams of the system have been forwarded 
to the Signal Service authorities. They show that, aside from 
a line that runs irregularly along the coast, there are two lines 
running directly north and south, and others forming a network 
through the island. The principal telegraph stations which the 
Signal Service will have to man are at San Juan, from which 
there is also a double line to Caguas; Ponce, from which there 
is also a double line to the shore; Mayaguez, Yauco. Gua- 
yama, Arroyo, Hemacao, Farjado, Aguadilla, Arecibo, Utuardo, 
Rio Piedras, Cayey, Aibonito and Ciates. 

While there is much work to be done in the way of extending 
and operating the telegraph lines in the newly acquired posses- 
sions, Signal Service officials say there is no difficulty in securing 
enough men. Of the 300 men now in Cuba, it is claimed two 
companies could be withdrawn for other fields without detri- 
ment. A number of the volunteers in the corps have asked to 
be discharged, and where their requests are well founded they 
will be complied with. 

Colonel Allen, Chief Signal Officer on General Miles’ staff, 
who has been in charge of the Signal Service work in Porto 
Rico, has wired that he will sail from Ponce for the United 
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States. He is in poor health and is coming back to recuperate. 
Lieut. Col. Glassford, next in rank, will take command of the 
Signal Corps on the island. 


Municipal Telephony in England. 

It is stated that the select committee on the telephone service 
in Great Britain have agreed by a majority to recommend that 
the post-office shall grant licenses to municipalities on the same 
terms as it does to the National Telephone Company—that is to 
say, 10 per cent. of the rentals charged to customers. 
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Some Recent X-Ray Work. 


The following items appear in “Science Abstracts,” pub- 
lished by the Institution of Electrical Engineers and the Physi- 
cal Society, London. 

CATHODE RAYS. E. Wiedemann and G. C. Schmidt. 
Cathode rays are usually present in two different forms; first, 
the ordinary slightly conical beam forming a solid cone of rays, 
and secondly the beam diverging from about the same point as 
the other, but in the form of a conical mantel forming rings or 
ovals where it meets the tube. The authors have here investi- 
gated the cause of the latter and the influences which regulate 
its form. Its cause is attributed to rapid oscillatory discharges; 
and in the experiments the authors used tubes without elec- 
trodes, and excited discharges in them by means of a Lecher 
system of wires. The electrodes consisted of balls or rings 
pressed against the outside of the tube. The angle of the cone 
of rays diminishes with the curvature of the glass, increases 
rapidly with the curvature of the electrode, and increases rap- 
idly with diminution of pressure of gas. The authors suggest 
the following explanation of these and all similar phenomena: 

1. Rapid oscillatory discharges in rarefied gases take place 
near the surface as in metal conductors, but in gases are pre- 
vented from reaching the surface by the walls of the tube 
acting as a cathode, the discharge being thus separated from 
the walls by a dark cathode space. 

2. The cathode rays leave the surface between the solid and 
the gas in the direction in which the oscillatory discharge is 
penetrating that surface. In air at atmospheric pressure the di- 
rection in which the oscillations leave a conductor is perpen- 
dicular to the surface of the conductor, so that if a metallic 
sphere is laid against the tube the cathode rays start perpen- 
dicular to the surface of the sphere. The angle of the cone only 
reaches a certain magnitude, owing to the distance between the 
sphere and the gas in the tube being too great beyond that 
angle. This critical distance is attained at a smaller angle the 
greater the curvature of the sphere. 

If the metal is surrounded by rarefied gas, as is the case with 
internal electrodes, then the dark space influences the direction 
in which the oscillations leave the cathode and cause it to be 
no longer perpendicular to the surface. 


ELECTROSTATIC PROPERTIES OF CATHODE 
RAYS. P. Lenard. Experiments carried out on the lines of 
those made by J. J. Thomson and W. Wien, lead to the result 
that cathode rays behave in every respect as if they consisted of 
moving particles possessed of inertia and conveying negative 
electric charges. Cathode rays emerging through a “window” 
and entering an observation-space is a perfect insulator. When 
a field is created between two condenser-plates in the observa- 
tion-space, the rays are bent towards the positive plate. Those 
rays which suffer the strongest magnetic deflection also un- 
dergo the strongest electric deflection. The velocities of the 
various rays differ a little. They are probably about one-third 
of the velocity of light. 

NODES IN CATHODE RAYS. E. Wiedemann and A. 
Wehnelt. When a magnet is placed opposite the cathode of a 
vacuum tube, or the latter is enclosed in a solenoid, the lines 
of force are parallel with the rays, and the latter are twisted 
into a succession of loops or segments which bear some resem- 
blance to those of a vibrating string. The phenomenon may 
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be fully explained by the projected-particle theory of cathode 
rays. The feebler the field, and the higher the velocity of pro- 
jection (i. e., the potential and the exhaustion), the longer are 
the corresponding segments. The glow-light is not similarly 
affected. 

VISIBILITY OF ROENTGEN RAYS. E. Dorn. That the 
light effect of Röntgen rays is not due to an act of “accommo- 
dation” as has been alleged, has been proved by the author with 
the aid of a medical friend, who intentionally paralyzed the ac- 
commodation capacity of one of his eyes with homatropine, 
and found the visual effect as strong as before. The fact that 
a straight rod sometimes casts a bent shadow into the eye is 
explained by considering that Röntgen rays are not refracted 
The rods therefore cast straight 
lines on the retina, which are ordinarily only produced by 
bodies bent in a certain manner. The straight lines are there- 
fore interpreted as being due to bent rods. 

URANITE RAYS. E. Villari. The paper describes experi- 
ments on the property possessed by uranite of discharging elec- 
trified bodies. The electrified body was a gold-leaf electroscope, 
which lost from ‘leakage 1 deg. in go seconds. On placing a 
piece of uranite 1 cm. from the electroscope-knob the loss was 
I deg. in 7 seconds. Sending a current of air transversely 
between the knob and the uranite slightly reduced the loss to 
1 deg. in 8 seconds. To ascertain to what extent the discharg- 
ing power persists, the uranite was placed in a tube 20 cm. from 
the electroscope. This lost 1 deg. in 24 seconds when a current 
of air or of illuminating gas was directed through the tube 
against the electroscope knob. Increasing the distance to 190 
cm., the loss was I deg. in 54 seconds. The loss without the 
uranite was I deg. in 148 seconds. Further the author found 
that when a metal point was placed in the air current, the 
phenomena were the same as in the case of gas subjected to 
Rontgen rays. Without the uranite and with the point to earth, 
the loss was 1 deg. in 134 seconds; with the uranite, 1 deg. in 
25 seconds. With electroscope and point charged to opposite 
potentials, 1 deg. in 43 seconds; to similar potentials, 1 deg. 
in 156 seconds. If, however, the charged point were close to 
the end of the tube and nearly equal in size to its diameter, the 
discharging power was entirely lost. When the uranite was 
closed in a paper envelope no action was observable, though 
an image was obtained on a sensitive plate through black paper 
after an exposure of twenty-four hours. 
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Apparatus for Illustrating Change of Phase Pro- 


duced by Inductance or Capacity.’ 
BY SIDNEY T. MORLAND. 

THE apparatus consists of a divided circuit having in each 

branch a conductor arranged to vibrate freely and with 
delicate means of adjusting its tension. This conductor is 
stretched between the poles of a strong magnet. The tension is 
so adjusted as to make the period of vibration of the conductor 
agree withtheperiodof thealternating current which traverses the 
conductor; under these circumstances the conductor vibrates. A 
small mirror is attached to one end of each of the stretched con- 
ductors, and these conductors are placed at right angles to each 
other in such position that a small beam of light is reflected 
successively from the two mirrors, one of the conductors being 
horizontal and the other vertical. We suppose the beam of light 
to be received directly by the eye after reflection by the last 
mirror. 

Now, if only one conductor be allowed to vibrate, say the hori- 
zontal one, the eye will see a horizontal band of light instead of 
a spot; if only the vertical conductor be allowed to vibrate the 
eye will see a vertical band of light; if the two vibrate at the 
same time, and if the two branched circuits are exactly alike in 
all respects, the eye will see a straight band of light lying be- 
tween the horizontal and the vertical position; that is, the re- 
sultant vibration is a straight line. 
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Now, if a coil of wire having an iron core is introduced into 
one branch of the circuit and not in the other, theory shows that 
the phase of this branch will lag behind the other and that the 
resultant vibration will now be not a straight line, but an ellipse. 
The apparatus shows the ellipse. If a condenser is substituted 
for the coil the apparatus again confirms the theory in showing 
an ellipse. Theory also shows that, whereas, the coil causes the 
conductor to lag behind, the condenser causes it to advance 
ahead of the other conductor. In other words, if the complete 
ellipse is made in one case by a spot of light circulating in the 
direction of the hands of a watch, in the other case it is made by 
a spot circulating in the opposite direction. In order to show 
whether this is the case the beam of light is made to pass first 
through a small hole and then through a slit attached to a prong 
of a tuning fork in such a way that when the fork is vibrating 
the light can only fall on the mirrors when the fork is passing 
the position of rest; in other words, the light is regularly inter- 
mittent. 

By means of sliding weights on the prongs of the fork its 
time of vibration can be adjusted so as to make exactly one 
vibration while the conductors make two. Instead of seeing a 
complete ellipse the eye now sees an arc which is stationary. If 
the time of vibration of the fork be very slightly increased the 
arc will move around slowly in the direction in which the spot 
actually travels. 

Having made this adjustment and having observed the direc- 
tion in which the arc travels, if the condenser be substituted 
for the coil it will be observed that the direction in which the 
arc travels is changed. Thus the apparatus shows that either an 
induction coil or a condenser will cause a change of phase, and 
that these changes are in opposite directions. 


The Commutated Current Wave of a Composite 
Wound Alternator.’ 
BY PROF. D. C. JACKSON. 


HE accompanying curves were taken by Mr. H. S. Webb, 
one of my graduate students, during a relative study of 
the current and pressure waves in the various branches of a 50 
kilowatt alternator with composite winding. The normal 
pressure of the alternator is 1,100 volts, and the frequency is 
125 periods per second. The machine was built several years 
ago by the Thomson-Houston Electric Co., and has the usual 
construction of the old belt-driven alternators with ten field 
poles and a toothed core, ribbon-wound armature. The driv- 
ing speed during the tests was quite unsteady, as the machine 
was driven by the same engine that drove two street railway 
generators: and this resulted in irregularities which are evident 
in the curves. 


FIGS. 1 AND 2.—PRESSURE AND COMMUTATED CURRENT 
WAVES WITH LOAD OF 22 AMPERES. 


I am not acquainted with any results which have heretofore 
been given in the Transactions of the Institute or elsewhere, 
which show the characteristic form of the commutated current 
waves in the series field of an alternator, and I therefore present 
these curves. The question of the form of the commutated 
current wave is mentioned in two or three text books, but ex- 
perimentally determined waves do not appear. 

In the series of curves presented herewith, Fig. 1 is the 
pressure wave when the armature current equalled 22 amperes. 
A comparison of Fig. 2 shows the wave of commutated current 
in the series field when the external current equalled 22 am- 
peres. 

A comparison of the external current waves, with the com- 
mutated waves, shows that the commutated waves have prac- 
tically the same form as the original waves of current (with 
alternate loops inverted) except in regions occupying about 25 
degrees on either side of the zero points of the original waves. 
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Within these regions the commutated waves do not come to 
zero and they take a characteristic toothed shape, as is to be 
expected from the effect of the self-induction of the field wind- 
ings when they are short-circuited by the brushes on the com- 
mutator. There does not appear to be any immediate con- 
nection in this machine between the pulsations of the series 
field current and of the current in the separately excited field. 
The latter pulsations are, in fact, sufficiently accounted for 
through the effect of the rotation of the toothed armature and 
the effect of armature reactions. 

The points on these curves were located by a balance or 
potentiometer method similar to that described on pages 296 
and 297 of Jackson’s ‘Alternating Currents,” but, instead of 
the usual galvanometer or telephone receiver, Mr. Burgess’ port- 
able form of capillary electrometer recently described was 
used to indicate the point of balance. This instrument has 
been used in tracing alternating current curves by quite a num- 
ber of my students, and it is the unanimous verdict that the 
instrument greatly increases the convenience, the accuracy, and 
the speed of the method. We have had a number of the instru- 
ments in use during the past winter and have found them per- 
fectly portable, difficult to injure, and practically unaffected by 
external influences. 


Capt. Robert Edwards, Jr. 


We are pleased to note the fact that on August 20 Messrs. Ed- 
wards & Co., manufacturers of electrical goods, 144th street, 
New York, have learned from Capt. Robert Edwards, Jr., that 
Company B, Eighth New York Volunteers, now at Chickamauga 
Park, has enjoyed good health in camp from the beginning. Of 
the 104 men in his company, we deplore the fact that 59 are on 
the sick list, over 35 of them having typhoid or cerebral menin- 
gitis, and should the Eighth be compelled to make the march 
through Georgia, as ordered, it is thought that hardly more than 
25 could comply with the orders. Capt. Edwards’ wife has been 
near the camp all summer. 
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Meeting of the N. Y. State Street Railway 


Association. 


The annual meeting of this association will be held at Man- 
hattan Beach, Coney Island, N. Y., on Sept. 13 and 14. A num- 
ber of interesting papers have already been submitted and the 
topical discussions promise to elicit much useful information. 


Association of Edison Illuminating Companies. 


The annual meeting of this association will be held at Sault 
Ste. Marie on Sept. 11, 12 and 13. Quite a number of the mem- 
bers will leave Buffalo on the steamer “North West” on Sept. 
9, and make the lake trip to the Sault. Headquarters will be at 
the Iroquois Hotel. 


Eighth Annual Meeting of the American Electro- 
Therapeutic Association. 


The eighth annual meeting of the American Electro-Thera- 
peutic Association will be held in Buffalo on the 13th, 14th and 
15th of September. The business meetings of the association 
will be held in the rooms of the Buffalo Society of Natural 
Sciences, in the Public Library Building. Among the papers 
to be presented are some by the most noted writers on medical 
topics in this country and Europe, among which might be men- 
tioned Drs. Apostoli and Gautier, of Paris, Dr. La Torre, ot 
Rome; Dr. J. I. Parsons, of London; Mr. Nikola Tesla, of New 
York, and a number of others of equal prominence. The papers 
embrace the entire field of electro-therapeutics and will make the 
convention of great interest and value. A public exhibition of 
electrical apparatus for diagnostic, radiographic and therapeutic 
work will be held in the hbrary, and a large number of enter- 
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tainments have been provided for. Special hotel rates have been 
secured at Niagara Falls as well as in Buffalo for all attending 
the convention. 
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Classified Digest of U. S. Electrical Patents 
Issued August 23, 18098. 


Alarms and Signals :— 


BURGLAR ALARM. D. L. Wartzenluft, Kutztown, Pa., 609,640. Filed 
Nov. 16, 1897. Comprises an electric circuit, the wires of which 
are extended across a window, an alarm in the circuit, and a circuit 
closer mounted to swing on one of the wires and adapted to close the 
circuit when swung out of its normal engagement with the window. 

APPARATUS FOR SIGNALING ON LOCOMOTIVES. F. 
Cheetham, Rastrick, and R. Bostock, Brighouse, England, 609,732. 
Filed Jan. 18, 1898. Details of construction. 

Blectro-Metallurgy:— 


ALLOY OF IRON AND TITANIUM AND PROCESS OF PRODUC. 
ING IT. A. J. Rossi, New York, 609,466. Filed June 5, 1895. 
compound containing not less than 10 per cent. of iron, some carbon, 
and titanium in pro ortions of not less than 5 per cent. 

PROCESS OF MANUFACTURING ALLOYS OF TITANIUM. A.J. 
Rossi, New York, 609,467. Filed Oct. 16, 1897. Similar to above. 

Electro-Therapeutics:— 


ELECTRICAL APPLIANCE FOR ASSISTING ANATOMICAL OR- 
GANS. J. Doty, Syiacuse, N. Y., 609,914. Filed March 22, 1898. 
Details of construction. 

ELECTRO-MEDICAL APPARATUS. R. H. Wappler, New York, 
609,639. Filed Nov. 2, 1897. Comprises a rheostat coil, two sliders, 
a shaft, cranks and connections for moving the sliders in opposite di- 
rections, a hand upon the crank shaft and a dial for indicating the 
action of the rheostat in the electric circuit. 

Lamps and Appurtenances :— 


DEVICE FOR ATTACHING AND DETACHING ELECTRIC LAMP 
BULBS. C. G. Edwards, Albert Lea, Minn., 600,421. Filed Aug. 
23, 1898. Consists of a rotatable handie, a holder for engaging wi 
the bulb and connecting with the handle, and a guard extending out 
from the handie. X 
Miscellaneous :— 


FIELD-SPOOL-WINDING MACHINE. W. Leist, Norwood, O., 600,- 
620. Filed Aug. 14, 1897. Comprises a support, two parts mounted 
on the support, namely, a rotatively mounted frame provided with 
means for removably supporting a supply spool and a carriage having 
means for moving one of the parts relatively to the other part in a 
direction oe to the axis of rotation of the frame. 

MANUFACTURE OF FLUID FOR IMPREGNATING FIBERS FOR 
INCANDESCENT LIGHTING. G. B. Puchmiiller, Schöneberg, 
Germany, 600,702. Filed March 21, 1898. Employs a fluid consist- 
ng ol oxids of strontium, zirconium, barium and aluminum. 

DIAPHRAGM _ FOR ELECTROLYTIC PURPOSES. W. G. Luxton 
Liverpool, England, 609,745. Filed April 9, 1898. A composition of 
cement, sand and a porous material mixed with water and allowed 
to dry, the diaphragm having pores through the substance of the 
porous material and interstices between the cement and other con- 
stituent particles. 


Classified Digest of U. S. Electrical Patents 
Issued August 30, 1898. 


Conductors, Conduits and insulators: — 


CLAMP FOR ELECTRIC WIRES. S. S. Leonard, Chicago, Ill., 609,- 
888. Filed Jan. 24, 1898. A clamp consisting of a flexible loop 
adapted to embrace the glass insulator and a pr of clamping blocks 
loosely secured to the loop at one end and each provided at the 
other end with a notch adapted to receive the free end of the wire, 
that end being provided with means for clamping it upon the blocks. 


Dynamos snd Motors :— 


ALTERNATING CURRENT MOTOR. C. S. Bradley, Avon, N. Y., 
810,025. Filed Sept. 17, 1897. Includes a primary winding provided 
with a plurality of branches, including inductance to set up in the 
primary core a rotary field when connection is made with a single- 
phase current, and a secondary element, the windings of which are 

_ connected with an adjustable phase leading device. 

INDUCTION MOTOR. B. mme, Pittsburg, Pa., 610,067. Filed 
July 22, 1897. Embodies a secondary member, comprising a spider. 
a laminated slotted core, bar conductors located in the core slots 
and proi eting beyond the ends of the same, and resistance rings pro- 
vided with ventilating and centering blades which are bolted to the 
inner sides of the projecting ends of the bar conductors, and have 
shoulders bearing against the adjacent portion of the spider. 

Electro- Netallurgy :— 

PROCESS OF EXTRACTING METALS FROM METALLIC OXIDS. 
H. C. Aschermann, Cassel, Germany, 610,014. Filed April 20, 1897. 
Consists in adding to such oxides the sulfide of antimony in greater 
proportions than the oxides, and then subjecting the mixture to elec- 
tric currents. 

Electro- Therapeutics : 


ELECTRODE FOR MEDICAL PURPOSES. M. N. Clarke, Wilkes- 


barre, Pa., 609,875. Filed Jan. 8, 1898. A suitable source of elec- 
tricity and a pair of electrodes, consisting of metal plates filled with 
small perforations. 

Lamps and Appurteaances:— . 


HANGER FOR ELECTRIC LAMPS. WW. F. Murphy, Iowa City, Ia., 
609,972. Filed Dec. 21, 1897. Details of construction. 


Miscellaneous :— 


PROCESS OF AND APPARATUS FOR PRODUCING CALCIUM 
CARBID. M. P. Wood, New York, 600,864. Filed April 23, 1897. 
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Consists of forming a mixture of the pulverized mineral and carbon 
with a suitable binder into a cartridge; subjecting the cartridge to the 
direct heat of a combustion-furnace and passing an electric current 
through the cartridge while still subjected to the heat of the furnace. 

Railways and Appiiances:— 

ELECTRIC LOCOMOTION. H. Van Hoevenbergh, New York, 609,- 
851. Filed Oct. 10, 1895. A trolley having spring-pressed contacts, 
and conductors for connecting with a vehicle, the conductors being 
mounted on the frame by a laterally movable connection. 

TROLLEY. D. Lippy, Mansfield, O., 609,969. Filed Feb. 23, 1898. 
Details of construction. , , 

ELECTRIC RAILWAY MOTOR. A. Schmid, Tibur Pa., 609,977. 
Filed May 10, 1894. Comprises an armature, a field magnet con- 
structed in two sections, the upper section being supported by the 
car truck and the lower section being hinged to and supported by the 

uppa section and adapted to swing downward. . 

RAIL BOND. W. H. Talley, Waco, Tex., 610,004. Filed Nov. 26, 
1897. Comprises a suitable rail having a base angle bar located on 
either side and Baving basal flanges, normally in contact with the 
base of the rail, angular-shaped grooves formed in the basal flanges 
of the angle bars, and triangular conducting bars located in the 


ooves. 

CONTACT DEVICE FOR ELECTRIC RAILWAYS. L. W. Walkins, 
Springfield, Mass., 610,007. Filed Jan. 24, 1898. Underground con- 
duit system embodying roller contacts. 

CONTACT RAIL APPLIANCE FOR ELECTRIC RAILWAYS. L. 
E. Ay ains, Springfield, Mass., 610,008. Filed Feb. 2, 1898. Similar 
to above. 

ELECTRIC RAILWAY. L. E. Walkins, Springfield, Mass., 610,000. 
Filed Feb. 2, 1898. Similar to above. : f 

ELECTRIC RAIL BOND. B.C. Seaton, St. Louis Mo., 610,000. Filed 
April 5, 1897. The conductor is carried between the rails by an in- 
sulating support and housing, composed of two members arranged 
one above the other, and suitably fastened together, the conductor 
being camped between the two members. 

THIRD RAIL FOR ELECTRIC RAILWAYS. B. C. Seaton, St. 
Louis, Mo., 610,091. Filed Dec. 7, 1897. The rail is formed with a 
channel in the upper side to receive feed-in wires. 

CONTACT DEVICE FOR ELECTRIC RAILWAYS. B, C. Seaton, 
St. Louis, Mo., 610,092. Filed Feb. 4, 1898. The combination com- 
prises a hanger having a head secured to it, a frame pivoted to the 
head, a shoe secured to the frame, and a spring for holding the 
frame in a horizontal position. 

THIRD RAIL FOR ELECTRIC RAILWAYS. B. C. Seaton, St. 
Louis, Mo., 610,093. Filed Feb. 4, 1898. Comprises a conductor 
having a vertical flange providing an exposed surface for the contact 
shoes and a lateral flange, providing a guard for the contact shoes. 

ELECTRIC RAILWAY. B. C. Seaton, St. Louis, Mo., 610, Filed 
Feb. 18, 1898. Comprises a third rail in combination with a crossing 
located in a gap in the third rail and consisting of a hood, bars sup- 
porting the hood, and a conduit enclosed by the hood and bars. 


Rerulatien :— 


MEANS FOR CONTROLLING NON-SYNCHRONOUS ALTERNAT- 
ING MOTORS. _ B.G. Lamme, Pittsburg, Pa., 600,990. Filed March 11, 
1898. A variable speed, non-synchronous motor having a compara- 
tively large secondary resistance and a small degree of magnetic 
leakage between its primary and secondary members, and means for 
varying the electromotive force applied to its primary member, where- 
by the speed of the motor is varied. 

METHOD AND MEANS FOR SECURING CONSTANT TORQUE 
IN POLYPHASE MOTORS. B. G. Lamme, Pittsburg, Pa., 809,- 
991. Filed Feb. 10, 1898. An induction polyphase motor having a 
comparativel high resistance secondary winding and small magnetic 
leakage combin with choke coils in the external circuit, the cores 
of which become saturated by a given current whereby a constant 
torque is secured. 


Switches, Cut-Outs. Rheostats, Etc.:— 


CONTROLLING DEVICE. K. A. B. D. Kottgen, Charlottenburg, 
Germany, 610,064. Filed Dec. 30, 1897. Designed for the operation 
of hoists. Details of construction. . 

CONTROLLER FOR ELECTRIC MOTORS. H. P. Davis, Pittsburg, 
Pa., 610,124. Filed April 25, 1898. In a controller for electric mo- 
tors, the combination comprises a resistance-varying switch, and a se- 
ries-parallel switch, the shafts of the switches being at right angles to 
each other; pearing between the shafts, combined cut-out and re- 
versing switches and interlocking mechanism. 

ELECTRIC CIRCUIT CONTROLLER. J. H. Bowley, Washington. 
D. C. ; Reissued. Filed Nov. 9, 1897. Means for the con- 
trol of atmospheric conditions in food-storing chambers. 


Telephones:— 


TENSION REGULATOR FOR ELECTRICAL TRANSMISSION OF 
SPEECH. A. C. Cousens, Newark, N. J., 608,8 Filed June 15, 
1895. Consists in subjecting to the action of the transmitting cur- 
rent, a substance from which is thereby generated, a gaseous variable 
resistance medium, and varying the resistance of the gaseous medium 
by the action of and to conform to the sound waves to be transmitted. 

AUTOMATIC CUT-OUT FOR MAGNETO GENERATORS. W. J. 


Bowen and C. A. Federer, Cleveland, O., 610,023. Filed May 26, 


1898, Consists of a spindle carrying a loose wheel and an insulating 
projection rigidly secured to the spindle. a pin-and-slot connection 

etween the wheel and projection, a contact plate on one of these 
parts, and a spring arranged to hold the pin in contact with the plate. 


Theft of Current at Erie, Pa. 


The “Erie Dispatch” says: “A warrant issued by Alderman 
McAndrew has been served on Leo Gieringer, of 1712 Peach 
street, at the instance of the Edison Electric Light Company. 
whereby that party is cited to appear on a criminal charge, the 
offence being nothing more nor less than the alleged stealing 
of lightning. The information charges that Gieringer, who is 
a confectioner, has attached a wire to the Edison Company’s 
feed wire which passes his place and that he has been running 
a motor for a year or more, to say the least, surreptitiously, that 
is, without the knowledge of the prosecuting company, and has 
been using the current generated and sold by the Edison people. 
The allegation is that Gieringer has been running a fan to cool 
the fevered brows of his customers.” 
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The Moloney Electric Company's Type A Trans- 
formers. 


ff HE need of greater economy in alternating current distribu- 
` tion is being daily pressed upon the attention of those in 
charge of central stations. Within the past few years the import- 
ance of increased operating efficiency in transformers has be- 
come plainly evident to them, and a closer investigation of ex- 
isting systems and apparatus has been generally instituted. 
A company who have constantly endeavored to promote the 
spirit of inquiry is the Moloney Electric Company, located at 
No. 6 North Twelfth street, St. Louis, Mo., who have placed on 
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MOLONEY ELECTRIC CO’S TYPE A TRANSFORMER. 


the market a thoroughly up-to-date transformer covering every 
desirable feature of economic distribution which experience has 
thus far suggested in the construction of transformers. Their 
claims of merits have been amply borne out by severe tests to 
which the transformers have been subjected. The following is a 
description of the company’s Type A transformer and the ad- 
vantages claimed for it: 

In the company’s Type A transformer the core and copper 
losses have been reduced and the maximum all-day efficiency has 
been greatly increased. Close regulation is a salient feature of 
the Type A transformer. Regulation depends on the copper loss 
and magnetic leakage. Copper loss is reduced by lessening the 
resistance of the coil, which is done by using a wire compara- 
tively large for the current it has to carry. But to diminish the 
effect of magnetic leakage is more difficult of accomplishment. 
In the Type A transformer, however, by the peculiar construc- 
tion of the core and windings, this effect is practically nullified. 
In fact, so insignificant is the magnetic leakage in this trans- 
former that it is hardly discernible under the severest test, and 
as to the C'R loss, it has been reduced to a point which long 
practice and experience have demonstrated to be the most effi- 
cient for all practical purposes. 

Sometimes a transformer of very low resistance is in requisi- 
tion for special laboratory work. In such cases the company 
will construct “special” transformers to meet the specifications 
given. 

Alternating current circulating in the coils, the wires are at- 
tracted and repelled at a rate of about 100 times to the second. 
This ceaseless attraction and repulsion of the wire soon pulver- 
izes the insulation, and the turns of the coil come in contact; 
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injury to the apparatus follows where the coils are wound loosely 
with a packing of some insulating material. 

How to remedy this condition of affairs has been a leading 
consideration in the construction and designing of the com- 
pany’s transformer, and they claim to have successfully attained 
their purpose: (1) By compressing the cores under very high 
pressure, which is made possible by their construction, (2) by 
winding the wire on the coil under very high tension, (3) by 
using only the very best insulation. In this way they have shut 
off all possibility of vibration either in the wires or the iron, a 
proof of which is the absence in these transformers of that siz- 
zing sound that betokens the deteriorating effects of vibration. 

A very necessary requirement in transformer insulation is the 
unchanging durability of the substance to be employed. Oil 
has been freely advocated. Experiments with oil made by the 
company have proved it to be a very unsatisfactory insulating 
medium. They are not, however, wholly against the use of oil as 
an insulator. On the contrary, they are of the belief that in 
transformers of lower voltage it may be used to advantage, pro- 
vided the supply is renewed every six months or so. But these, 
of course, are not conditions to be expected in general practice. 

Their experiments with cloth (oil cloth, linen, etc.) and paper 
have convinced them that these are not materials to be used in 
first-class transformers, as they deteriorate with age. The com- 
pany’s patent insulation has been so devised as to withstand the 
effects of a very high temperature and the vicissitudes of age, 
whether in actual use in the transformer or on the shelves of 
their storerooms. 

The case of this transformer has been made with a view to con- 
venience as well as safety. The eye-bolt on the top exactly in 
the centre makes it easy to raise, while the terminals on the but- 
tons prevent short-circuitings in the bushings and facilitate con- 
nection. 

Lost energy in a transformer manifests itself by the presence 
of heat, for the radiation of which some disposition must needs 
be made. The Type A transformer has been so constructed that 
most energy is lost on the outer surface, whence the heat is 
easily dispelled through the ventilating slots. This construction 
has the result that there is comparatively little increase in tem- 
perature while the transformer is under full load or even under 
a considerable overload, a feature characteristic of the Type A 
transformer. 

All iron is liable to deterioration, but in the finer kinds the 
process of ageing is so slow that it can be perceived with difh- 
culty. After repeated tests, in which the company spared neither 
effort nor money, they have succeeded in securing for the manu- 
facture of their transformers an iron, in which even after a con- 
stant use of eighteen months, scarcely a trace of this degeneracy 
is discernible. In this respect, as in all others, they are ready 
to guarantee Type A transformer for a term of two years. 
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MOLONEY ELECTRIC CO.’S TYPE A TRANSFORMER.—COVER 
REMOVED. 


They have designed a “lightning arrester” to protect the cir- 
cuits on which their transformer is used, and have never hesi- 
tated to guarantee their customers against damage by lightning 
where the line is safeguarded by this or any other approved pat- 
tern of arrester. 

The company have amply provided for emergencies, so con- 
structing their transformers that they will bear an overload of 
from 25 per cent. to 30 per cent. for an indefinite length of time. 
To this point they call attention in their contract, and offer an 
especial guarantee for the fulfillment of this condition. All trans- 
formers are interchangeable for 1,000 to 2,000 volt primary. 
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Work in central stations may sometimes, from its very nature, 
require a special design of transformer. The company manufac- 
ture all such specialties. Series transformers, for series incan- 
descent and arc lighting, “step-up and step-down” transformers, 
test transformers, etc. 

The test transformer consists of one subdivided transformer 
(step-up) from 1,000 to 10,000 volts, and one subdivided regulat- 
ing transformer of 100 to 200 volts. 

They will turn out these apparatuses in conformity with any 
given specifications. In cases where extraordinary precaution 
is required to msure against the connection of the primary and 
secondary windings, they furnish the “Ground Shield” trans- 
former. Thi§ shield is a simple tegument of copper, which com- 
pletely envelops the secondary coil and from which it is thor- 
oughly insulated as well as from the primary. It is grounded so 
that any rupture in the insulation of the primary coil will con- 
nect it with the earth, thus protecting the secondary from the 
high-tension current of the primary. This model is not in- 
tended for general use and is recommended only in cases where 
such extra precaution is advisable. 

The company also manufacture arc light Type B transform- 
ers, which they always carry in full stock and of all sizes and 
voltages. 

These transformers are of the same high grade as Type A, and 
are subjected in their manufacture to the same rigid tests as a 
guarantee of their superior efficiency and durability. They are 
set up in either ornamental or plain iron cases for either indoor 
or outdoor use. 

Fig. 1 shows a perspective view of the Moloney transformer; 
Fig. 2, a view of the core and coils, the cover being removed, 
and Fig. 3, curves of efficiency plotted from figures obtained 
from actual tests. Curve A shows the maximum efficiency at 
133 cycles; Curve B, maximum efficiency at 60 cycles; Curve C, 
all-day efficiency at 133 cycles, and Curve D, all-day efficiency at 
60 cycles. 
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superiority of this device for this purpose. Jewelers, doctors 
and dentists are rapidly discovering the great advantage of this 
machine for operating their various electrical devices. 


F. E. Homer & Company, Cleveland, Ohio. 


TFS firm makes a business of building and refilling commu- 

tators for generators and motors of every type and of any 
size, and claim to be the only concern in the country that devotes 
its entire energies to this line of work. The special claims made 
for their products are that only the very best material is em- 


COMMUTATOR WORK OF F. E. HOMER & CO. 


ployed and that the method of assembling and finishing, which 
differs materially from old methods, insures a commutator that 
will be durable and satisfactory in every particular. While this 
practice of building only from first-class material is followed 
when left to their choice, they are prepared to build commutą- 
tors of such material in such a maner as may be selected by 
the customer. 

Mica insulation only is employed, so that their products are 
perfect in this respect, and they also make solid mica rings for 
all commutators. The difference in cost between first and second- 
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City in Kilowatts. 
EFFICIENCY CURVES OF TYPE A TRANSFORMER OF MOLONEY ELEC. CO. 


To make certain that their transformers in the hands of an in- 
telligent operator are safe and prove their merits, the company 
publish full instructions for the handling and testing of trans- 
formers. A catalogue containing these instructions and a de- 
scription of Type A transformer will be sent to anyone on ap- 
plication to the company. 


The Thermo Electric Co’s Increasing Business. 


The Thermo Electric Company, which was recently organized 
to manufacture the improved Cox thermo generator, has lately 
increased the capacity of its factory to the output of 200 gener- 
ators per week. 

The demand for these generators for charging storage bat- 
teries for all purposes is continuously on the increase. As a 
source of power where a small amount of electrical energy is re- 
quired, it is claimed there is nothing in the market that will equal 
them. A new application of the generator consists in placing 
the same around the exhaust pipe of gas engines, and the waste 
heat escaping from the engine is utilized in exploding the gas in 
tbe cylinder of the engine for the usual electric spark. 

The many testimonials received from electro-platers show the 


class material is strikingly emphasized by the fact that the cost 
of a commutator for a T.-H. D. 62 generator is $24 more where 
high-grade material is employed than when other grades are 
used, and yet, in appearance the difference could not be detected, 
but the wear will tell the story, and the best is always the cheap- 
est. 

In their dealings the firm make it a practice never to sell a 
cast bar for a drop forging, neither do they piece the mica for 
segment insulation. The name of the company is a guarantee 
for all their work, as they have been engaged in the manufacture 
of commutators since 1892 and have among their customers a 
number of street railway companies, whose commutator work 
they have done for the last six years. The output, however, is 
not confined to commutators for street railway work, but they 
make all the commutators for a number of the prominent elec- 
trical manufacturing companies of the country, as well as for 
electric lighting companies, and especially for isolated plants. 

The business was originally established in 1892 on Water 
street, where they were burned out, when they moved to High 
street, and in May, 1897, to their present quarters in what is 
known as a part of the old Brush works, on Belden street. The 
building is a one-story brick structure, one-half of which, or a 
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space 30 by 140 feet, is occupied by the works of this company. 
The power for operating the tool equipment is supplied from a 
5 h. p. gas engine, and there is a 1,000-volt alternating generator 
for testing purposes. 

The equipment consists of a very fine class of metal-working 
tools, some of special design, and these are supplemented by a 
20-ton press for pressing the bars in place, and a portable crane 
or hand-lift, which is mounted on castors, and which, by means 
of a handle, can be moved about the shop, thus facilitating the 
handling of heavy commutators and heavy material. The bak- 
ing, to which special attention is given, is done in a galvanized 
iron oven in which gas is employed for fuel With the pres- 
ent equipment the shops are able to turn out a large number of 
commutators per week. 


Recent Sales by the Ridgway Dynamo & Engine 
Co. ` 


The Ridgway Dynamo & Engine Company, Ridgway, Pa., 
builders of automatic engines and generators, report the follow- 
ing sales: Stineman Bros., South Fork, Pa., one 150 h. p. en- 
gine; W. H. Brown’s Son, Pittsburg, Pa., one 18 h. p. engine 
direct connected to one 10-kilowatt generator; H. H. Stevens, 
Colorado Springs, Col., one 30 h. p. engine, direct connected to 
15-kilowatt generator; village of Cass City, Mich., one 125 h. p. 
engine; Berwind-White Coal Mining Company, two 250 h. p. en- 
gines, making seven engines of this size and three 150-kilowatt 
generators furnished within the last fifteen months; Schoen 
Pressed Steel Company, through Messrs. Manning, Maxwell & 
Moore, of Pittsburg, one 160 h. p. engine, direct connected to 
110-kilowatt generator, this being the fourth direct connected 
plant furnished the Schoen people; Link Belt Machinery Com- 
pany, four 150 h. p. engines; Western Coal Mining Company, 
Yale, Kan., one 125 h. p. engine; Collins State Homeopathic 
Hospital, Collins, N. Y., one 40 h. p. engine direct connected to 
25-kilowatt generator and one 80 h. p. engine direct connecte:l 
to one So-kilowatt generator; Mt. Olive & Staunton Coal Com- 
pany, Staunton, Ill., through the Jeffery Manufacturing Com- 
pany, Columbus, O., one 180 h. p. engine; Jefferson Medical Col- 
lege, Philadelphia, two 100 h. p. engines direct connected to two 
60-kilowatt generators. Most of this work is yet to be shipped. 


The Union Boiler Tube Cleaner. 


Regardless of precautions taken and due principally to the 
impurity of the water used, steam boilers are often made inope- 
rative and dangerous by the scale adhering to the tubes. One 
of the most efficient devices for the removal of this scale has 
been placed on the market by the Union Boiler Tube Cleaner 
Company, 250 Penn avenue, Pittsburg, Pa. It consists of a 
flexible shaft, the core of which is composed of links made of 
either aluminum, phosphor bronze or steel, depending on the 
duty required; this is incased in square steel wire made and 
tempered especially for this specific purpose, which is in turn 
covered with leather, or preferably, specially prepared rubber, 
warranted to stand 300 degrees of heat, and to be unaffected by 
the oil, or preferably hard grease, used in lubricating the core; 
it can be made to meet any requirement, and in any length of 
section up to eight feet; the parts being interchangeable, the 
sections can be rapidly coupled together to make a shaft of any 
desired length. As to its lasting qualities; doing drastic work, it 
is claimed that a No. 8 shaft 21 feet long, of 114-inch phosphor 
bronze core, ran for 23'4 consecutive days, of ten hours each. 
at 2,000 revolutions per minute, doing Io h. p. work, in curved 
tubes of boilers, removing scale running from 1⁄4 to % of an 
inch in thickness, and of a very dense and tough quality, thereby 
putting an unequal strain on the core, with the result of only 
three links breaking in all that time. The remainder of the shaft 
after this crucial test was in such good condition that there 
was no evidence to show that it had ever been used at all; there 
being in actual use no wear on any part of the shaft, excepting 
on the links and the inner side of the wire casing, which, with 
the peculiar method of construction, makes an absolutely 
smooth interior and with the hard grease used as a lubricant 
does away with friction, and consequently, wear, on the links 
and casing to an extent that is simply astonishing. The contour 
of the links is such that in any position they are forced to 
assume they are neither affected by, nor do they affect. the 
slight opening formed on the one side of the wire casing while 
rounding a curve. 
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The company are prepared to make these shafts of any desired 
length or diameter and will be pleased to communicate with 
any concerns desirous of saving coal and lengthening the life 
of their boilers. 


Popularity in Boston of Babcock & Wilcox 


Boilers. 


That the Babcock & Wilcox boiler enjoys a deserved. popu- 
larity in Boston and vicinity is evidenced by the large number 
of these boilers now in use in that city. The West End Street 
Railway Co. alone have in use 19,000 h. p. of Babcock & Wilcox 
boilers, distributed among their five power stations, the Cen- 
tral, East Cambridge, Charlestown, Dorchester and Harvard, 
which last station is illustrated in this issue. The Lynn & Boston 
Street Railway have 4,000h. p. divided between the Chelsea and 
Lynn stations. The Edison Electric Illuminating Co., of Boston, 
4,000 h. p., and the new station of the Boston Electric Light Co. 
will have 4,400 h. p. when completed, which will be in the near 
future. Such a showing is certainly of great credit to the Bab- 
cock & Wilcox Co. and doubtless will be favorably commented 
upon by the delegates to the convention in their visits to the 
various power houses. 


Satisfactory Tests of Beacon Lamps. 


For several months extensive tests have been made of Beacon 
incandescent lamps, the results of which have from time to time 
been noted in our columns. It appears from these tests that 
the initial candle power of the lamps is maintained beyond the 
time guaranteed by the company, and that the lamps have a 
long life and do not blacken. The guarantee is that the lamps 
retain their candle power for over 300 hours at small consump- 
tion of current. A test has lately been made in which a number 
of Beacon lamps were placed in circuit. After a number of hours 
half of the lamps were replaced by new ones, and it was im- 
possible to tell which were the old and which were the new lamps 
in circuit. This also holds true for the series lamps for arc and 
incandescent circuits as well as miniature lamps. 


The Duquesne Galvanizing Co. 
BY A. D. MceNAIR. 

THE Duquesne Galvanizing Company, of Pittsburg, Pa., gal- 

vanize by a process of electroplating. There are two princi- 
pal advantages in their process over the old “hot” process of ga!- 
vanizing. First, the threads of bolts and nuts are galvanized 
without interfering with the nut screwing on properly. Sccond, 
the zinc coating never cracks or scales off, no matter how short 
the bend is. 3 

The works of this company are located at Twenty-first and 
Smallman streets, in the city of Pittsburg, Pa., and have been 
in operation about six months. There is only one other works 
like this one in the United States. 

Power is derived from a 35 h. p. “New Era” gas engine built by 
the New Era Iron Works, of Dayton, O. The engine uses nat- 
ural gas, which is exploded by an electric spark and runs at 175 
revolutions per minute. It is connected with the dynamo by 
counter shafting equipped with clutch to cut the dynamo out or 
in, as may be desired. The dynamo was built by the Otis Elec- 
tric Company, of Yonkers, N. Y. It runs at the rate of 500 revo- 
lutions per minute, and gives a direct current of 2,000 amperes 
at a pressure of 6 volts. Owing to the low voltage, the field coils 
cannot be self-excited to the required degree, therefore an ex- 
citer is used. The latter runs at 800 revolutions per minute and 
gives a current of 5 amperes at 40 volts, the voltage and am- 
perage in both dynamo and exciter being measured by Weston 
instruments. The main conductors are solid copper bars 3 
inches wide and 14 inch thick. 

The process of galvanizing is as follows: To remove any oil 
or grease that may be on the iron it is first immersed in a vat of 
hot caustic potash. To remove the scale which is always found 
on the surface of iron, it is next immersed in a vat of dilute mu- 
riatic acid, or, if the piece is of cast-iron, it is immersed in dilute 
hydro-fluoric acid instead. From these vats the pieces to be 
galvanized are taken and placed in a vat of clear water to rinse 
off the acid. 

Next they are immersed in a “striking solution” of milky 
whiteness by being suspended from cathode bars, which results 


` in their being coated with a film of tin. After another rinsing 
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in a tank of clear running water they are finally placed in the gal- 
vanizing vat, where they receive their final coating. 

The galvanizing vat is 31 feet long, 4 feet wide and 5 feet deep. 
There are three anode and two cathode bars extending the 
whole length of the vat. The anodes proper are sheets of pure 
zinc, whose disintegration constantly replenishes the sulphate of 
zinc solution in the vat. The pieces to be galvanized are sus- 
pended from the cathode bars and are completely coated with 
zinc in about twenty minutes. 

The final part of the process is to dip the pieces in a vat of hot 
water, which not only rinses them, but heats them so that they 
dry of their own heat. 

An 8 h. p. boiler is used to heat water to keep several of the 
vats hot; viz., the caustic potash vat, the muriatic acid vat, the 
hydro-fluoric acid vat and the hot water vat. 

A duplicate dynamo and galvanizing vat are about ready for 
use, which will double the capacity of the plant. 

The process above described is not so well suited to galvaniz- 
ing wire as the hot process, because it is not as expeditious, but 
it is better than the hot process for bolts, nuts, hoops, fence 
cleats for wire fences and other things too numerous to men- 
tion. 

To show that the zinc coated by this process will not crack or 
scale, the following experiment was made before the writer: A 
strip of iron one inch wide and % inch thick was bent double 
and hammered down flat, yet the coating did not crack a particle. 

In cutting threads on bolts and nuts designed to be galvanized 
a slight allowance should be made, else the nut will go on ħard. 
This company is already supplying bolts for water meters, hoops 
for beer kegs and pickle kegs and fence cleats for a wire fence 
company. it is probable that galvanized bolts will find ready 
sale to the makers of agricultural machinery, because there is 
no class of machinery so much exposed to the weather and which 
suffers so much from rust as agricultural machinery. Bolts and 
nuts for rails would be improved by galvanizing them. 

The officers of the company are: F. K. McCance, president; 
W. T. McCance, secretary and treasurer; R. O. Miller, general 
manager. 


The Albany Lubricating and Compound Cup 
Company. 


A very interesting and complete catalogue of lubricating com- 
pounds has recently been issued. by Adam Cook’s Sons, 313 
West street, New York. It contains a mint of information about 
the Albany Compound made .by this company for engine, 
dynamo and railway lubricating purposes. The catalogue also 
contains illustrations of a great variety of oil cups manufac- 
tured by the company of sheet zinc, brass, glass and tin. The 
catalogue will be sent to any one on application. 


Western Electric Company, Bulletin No. 5. 


This bulletin recently issued by the Western Electric Com- 
pany illustrates and gives prices of their station instruments. 
Their arc ammeter designed for station use is well protected by 
a sealed case, it has no springs or permanent magnets and it is 
dead beat and accurate within 1 per cent. The same can be said 
of their current indicator which is used to show the direction 
of the current. The voltmeter manufactured by this company 
is designed for use in dynamo switchboards and is made for 
voltages from 120 to 600. The magnetic vane meter is adapted 
to be placed directly in a circuit, no shunts or other devices be- 
ing used in connection with it. The circular contains prices of 
all these instruments and will be sent to anyone on application. 


WARREN O. The American Incandescent Lamp Company 
has made an assignment for the benefit of its creditors. Liabili- 
ties, $15,000 
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The American Electrical Works Clambake. 


WE are pleased to note that the twentieth annual clambake 
of the American Electrical Works will take place on 
Saturday, September 10, at the Bomham Club, Narragansett 
Bay, Providence, immediately following the street railway con- 
vention. It goes without saying that all recipients of invita- 
tions to the clambake of the year look forward to the event 
with great anticipation. 


ad 


The Bacon Air Lift Company. 


LSEWHERE will be found an advertisement of the Bacon 
Air Lift Company with offices at 100 Broadway, New 
York. This company was organized for the purpose of doing 
a general water supply and hydraulic engineering business, 
making a ‘specialty of the application of compressed air for 


‘pumping water and all kinds of liquids. 


The Bacon aid lift pump has been on the market for more 
than four years, has had a large sale, and is operating at least 
three hundred wells, supplying water to various electric light 
and power plants, cities, towns, factories, breweries, etc, in 
different sections of the country. This company seems to have 
no difficulty in obtaining strong testimonial letters wherever 
they install plants, showing that their system is all that is 
claimed and gives good satisfaction. 

The officers of the company are E. S. Hosmer, president; C. 
E. Bulk, vice-president; J. E. Bacon, secretary; John T. Gibson, 
treasurer, and the directors are: Henry Morton, Ph. D., presi- 
dent Stevens Institute of Technology, C. E. Bulk, J. E. Bacon, 
John T. Gibson, Col. A. A. Hosmer, Edward S. Hosmer, Geo. 
R. Young. 

Messrs. Young and Gibson are quite well known through 
their long connection with the Blake and Knowles pump com- 
panies and are experienced in the matter of pumping machinery, 
also having been identified for the past three years with the 
Bacon air lift pump. Mr. J. E. Bacon has long been known as 
an expert in the matter of underground water supply. 

Therefore, in devoting itself exclusively to the business of un- 
derground water supply the Bacon Air Lift Co. is in position 
to design and install’ well systems, also to furnish and install 
proper pumping machinery in- connection therewith. 

Interesting features of their mechanical appliances are the 
patents of Messrs. Young and Shaw, which are very successful 
and by which the field of usefulness in pumping liquids by com- 
pressed air is greatly broadened. With these inventions artesian 
wells may be operated when situated long distances from power 
houses, and at the same time the water discharged horizontally 
under pressure, thus utilizing sources of water supply which 
otherwise are beyond the possibilities of an air lift pump. 


NEW ENGLAND NOTE 


PLIES DASE 


THE NORTON AND TAUNTON STREET RAILWAY 
COMPANY, NORTON, MASS, has been given permission by 
the railway commissioners of Massachusetts to issue $80,000 in 
bonds to build a power house and equip its lines with elec- 
tricity. The overhead trolley system will be employed, there 
being 14 miles of circuit of No. oo trolley wire and oooo feed 
copper. The equipment will be furnished by the Walker Com- 
pany for eleven cars, two box, three duplex, and six open, fur- 
nished by the Briggs Car Company, Amesbury, Mass., and 
equipped with Peckham trucks. They will install two 350 h. p. 
McIntosh & Seymour engines, and two 350 h. p. Babcock & 
Wilcox boilers. The power house will be built of brick. The 
officers of the company are: George H. Swazey, president; E. 
D. Hewings, treasurer, and Douglas A. Brooks, general man- 
ager. 

SANDERSON & PORTER, contractors for the Meriden & 
Compounce Electric Railroad Company, have let the contract 
for furnishing several bridges and buildings on the line of this 
road to the Berlin Iron Bridge Company, of East Berlin, Conn. 
The work consists of seven spans of bridges, varying in length 
from 10 feet to 65 feet, a car barn 50 feet wide and 100 feet long 
and a power house 45 feet wide and 75 feet long. The bridges 
are of steel and the buildings have steel framework, brick side 
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walls and fireproof roofs. The roof of the power house is cov- 
ered with corrugated iron and lined with the Berlin Iron Bridge 
Company’s patent anti-condensation roof lining. This lining 
has shown itself efficient in preventing condensation and mois- 
ture from the under side of covering and doing away with the 
danger and annoyance of water dripping on the expensive and 
delicate machinery below. 
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WESTERN NOTES 


p ne ee e e a a 


WESTERVILLE, OHIO. The Westerville Electric Com- 
pany has been incorporated by E. S. Aldrich, 11 Wesley Block, 
Columbus, O., and H. L. Bennet & Co., for the purpose of 
lighting that place. A contract has been secured for five years 
for 10 arc and 50 32 c. p. incandescent lights. The plant will be 
built at once, and Mr. Aldrich will be manager and engineer in 
charge of constructing plant. He wishes prices on a 40-kilowatt 
220-volt generator, 10 220-volt arc lamps, 6,000 pounds w. p. wire 
and all supplies required to build plant. 

THE WESTERN ELECTRICAL SUPPLY CO, of St. 
Louis, Mo., report very large sales for the “Loricated” Iron 
Armored Conduit, for which they are agents, and predict for 
it very large sales in their territory this fall. A visit to their 
offices would seem to indicate that prosperity is indeed with 
them, as their large force of employees seem to be rushed with 
work in their various departments, and the management report 
that business this fall has more than exceeded their expecta- 
tions; and they inform us that business seems to be most active 
in all of the five departments into which their business is divided. 
They have just issued a 753 page cloth bound catalogue, illus- 
trating the general lines of electrical merchandise that they 
handle, but it seems they are now issuing books for their vari- 
ous departments in addition to this general catalogue, and we 
understand that their catalogue No. 16B, devoted entirely to 
electrical railway material, is now ready for distribution. 


LACE, 121 Worth street, New York, 
have recently received several large orders for Koch dynamo 


brushes. The fall season with them bids fair to be a large one. 


RADVERTISERS HIN 
we Ea 0000 Lt SEE? 0000S 

THE BABCOCK & WILCOX CO., 29 Cortlandt street, 
New York, present some very interesting details regarding the 
selection of material used in the construction of their boilers. 
They also include a partial list of street railway companies for 
whom they have installed boilers. They state that nearly 2,000,- 
ooo h. p. have been sold by them and their output is nearly 
300,000 h. p. per year. 

THOMAS A. EDISON, Jr., 27 William street, New York, 
says that no central station manager who consults his own and 
his patrons’ interests will fail to use the “Edison, Jr.,” incan- 
descent lamps. Several of their features are mentioned. 

THE FOREST CITY ELECTRIC CO., Cleveland, Ohio, 
advertise drop-forged and roll drop commutator bars for rail- 
way and special uses in all styles and sizes made true to gauge 
of pure Lake copper. They also advertise the protected rail- 
bond designed to be placed under the first plate. They say it 
is flexible to vibration and yielding to expansion and contrac- 
tion: has solid copper terminals, cast welded onto copper wires 
and no solder. They furnish screw welders for fastening the 
bond to rail, and will send samples and catalogues on applica- 
tion. 

THE MOLONEY ELECTRIC CO., 6 North Twelfth street. 
St. Louis, Mo., advertise transformers which are fully described 
on another page of this issue. 

THE C &C ELECTRIC CO., 143 Liberty street, New York, 
are building slow-speed multipolar generators in sizes ranging 
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from 20 kilowatts to 200 kilowatts for belting or direct connec- 
tion. Their substantial construction, correct design, and their 
ability to stand severe overloads without objectionable heating 
or sparking make them specially desirable for railway and power 
service. 

F. E. HOMER & CO., Bush Building, Cleveland, Ohio, 
build, refill and repair commutators for motor generators and 
special work. They guarantee their work satisfactory. 

JULIUS ANDRAE & SONS CO., Milwaukee, Wis., state 
that the ‘““Andrae-Ericsson” telephone is made to receive sounds 
clear, sharp and strong, that exchanges equipped with them give 
perfect satisfaction. 

THE CLEVELAND ELECTRIC TRADING CO., Cuya- 
hoga Building, Cleveland, O., are out for business and want to 
sell, buy or exchange any old thing in the way of electrical 
apparatus. 

THE ELECTRIC STORAGE BATTERY CO., Drexel 
Building, Philadelphia, advocate the use of the storage battery 
for trolley regulation. A very convincing testimonial as to their 
efficiency in this work from the Easton, Pa., Edison Co. may 
be found in their “ad” this week. 

THE C. W. HUNT CO., Water street, Staten Island, N. Y.. 
illustrate a large coal conveying plant they have just installed 
for the Calumet and Hecla Mining Co. at Linden, Mich. They 
note some of the features of this installation and have a word to 
say about their Manila rope transmission system. 

THE GOLD STREET CAR HEATING CO., Frankfort and 
Cliff streets, New York, recommend their system of heating 
where the greatest amount of heat and a uniform distribution 
of the same is required at the least expenditure of current. 
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CROSS-COUNTRY ROADS AT CLEVELAND, OHIO.—II. 


No. 541. 


BY C. B. FAIRCHILD. 


The Akron, Bedford & Cleveland Railroad 
Company. 


HIS was the second of the 
cross-country lines to be con- 
structed, and had its inception in 
the fertile brain of Mr. Will 
Christy, who was mentioned in 
connection with the development 
of the Cleveland & Berea line, he 
having been prominently identified 
with the Akron, Bedford & Cleve- 
land Railroad Company since its 
origin. The line, which was 
opened in 1895, extends in a south- 
easterly direction from Cleveland 
through a prosperous farming 
country, with houses at short inter- 
vals all along the route, owned by 
wealthy farmers, who are liberal 
patrons of the line. 

The route is through a rolling 
country, some of the grades be- 
ing quite abrupt, and the road dives in and out of narrow valleys 
with an ever-changing landscape view. While there is fre- 
quent change in grade, none of the hills is very steep until the 
suburbs of Akron are reached, when the road makes an abrupt 
turn around the edge of a steep cliff along the cafion of the Cuya- 
hoga River, where it descends rather abruptlly, crosses a steeltruss 


Mr. Will Christy. 
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CUYAHOGA FALLS POWER STATION, A. B. & C. R. R. 


bridge over the cañon, and after a sharp rise descends to the 
city over a precipitous grade 1,100 feet in length, with an aver- 
age grade of 1134 per cent., but with a maximum of 13 per cent., 
near the crown of the hill. The region about the Cuyahoga 
Cafion is very wild, and the glens provide many attractive feat- 
ures for pleasure-seekers. The glen is about as Nature made it, 


but the company is undertaking improvements in the way of 
laying out walks and providing shelter. Besides the scenery of 
the Cuyahoga River to make this neighborhood attractive is the 
region about Silver Lake, less than a mile distant, which has also 
been fitted up as a pleasure resort. To this lake a branch road 
has been built, and during the summer season A. B. & C. ex- 
cursion trains are run direct to the grounds. 

The main line passes through the villages of Bedford and 
Cuyahoga Falls to Akron, which is a progressive manufacturing 
city, having, with its suburbs, a population of about 40,000. The 
city is noted for its numerous potteries, in which clay products 
of almost every description are manufactured, some of the larg- 
est works being devoted to the manufacture of sewer pipe, vitri- 
fied clay conduits for electric wires and porcelain insulation. 
There is also a very large establishment engaged in the manu- 
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DIAGRAM SHOWING USE OF PORTER DERAILING SWITCH 
ON A. B. & C. RR. 


facture of rubber goods, including hard rubber for insulating 
purposes, known as the B. F. Goodrich Company, and one in the 
manufacture of electrical supplies. The farm and dairy products 
of the region furnish considerable business for the road, this be- 
ing especially true of the milk trade. The line throughout its 
entire length has many attractive features for pleasure seekers, 
and notwithstanding it parallels two steam lines which operate 
between Cleveland and Akron, it enjoys a very liberal patronage, 


which is constantly increasing because of the new homes that are 


being erected along the line of the road. Many city people have 
been induced to leave the city for a country life “where they can 
have the skies and woods for friends.” 

The total distance from Square to Square in the two cities is 
thirty-six miles, and the cars are run on a half-hour headway, re- 
quiring two hours and ten minutes to make the trip. The sched- 
ule speed, outside of the cities, is twenty-five miles per hour, 
but on the level sections and on long down grades the speed fre- 
quently reaches forty and even fifty miles per hour. The fare for 
the round trip, including a transfer in each city, is $1; for one 
way, 60 cents. 


ROADBED AND OVERHEAD CONSTRUCTION. 


The tracks are laid along one side of the highway, the roadbed 
being slightly turnpiked to provide for drainage. The more re- 
cently constructed portions of the track are of 70-pound tee rail, 
heavily bonded with a large contact, laid on large ties 6x9 inches 
by 8 feet, and spaced two. feet centres, this being the adopted 
standard. Turnouts, with suitable spring switches, are provided 
at such intervals as allow for a half-hour headway. From Cuya- 
hoga Falls to Akron the road is double tracked. Telephone 
boxes at each of the turnouts enable conductors to communicate 
with the superintendent and receive orders. Formerly they were 
required to report at each turnout and receive orders, but now, if 
on schedule time, the conductors report only at the terminals. 
Derailing switches are provided at steam railway crossings. 
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These switches, of the Porter type, are manufactured by The 
Cleveland Frog & Crossing Company, of Cleveland. In normal 
position the switch is open, leading into blind tracks, and be- 
fore the car can pass it is necessary for the conductor to go for- 
ward, cross the steam track and work the operating lever which 
is attached to one of the side poles as shown in the illustration. 
The motion of the lever actuates a second lever near the top 
of the pole from which a wire leads to a pole opposite the 
switch, where it is attached to a second lever, to which is con- 
nected a wire within the tubular pole and which leads out from 
the base of the pole to the switch, and by means of which the 
switch is closed for the passage of the car. The same arrange- 
ment is followed at drawbridges, and is so arranged that the 
lever cannot be operated when the draw is open. In some cases 
the operating lever is attached to a pole on the near side of the 
crossing, but usually on the opposite side. The position of the 
switch tongue and rocker bar are clearly shown in the engrav- 
ings on this page. 

Woden side poles with brackets support the trolley and feed 
wires, an‘! at suitable intervals large-lettered signs showing stop 
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numbers or stations are attached to the poles. The sta- 
tions are about one-sixth of a mile apart. At some of the 
crossroads and at important stations the company has provided 
small artistic waiting rooms. 

In addition to the steel bridge noted above, over the cañon at 
the Cuyahoga River, the line crosses another similar structure 
near Bedford which is 300 feet in length and was built by the 
company at a cost of $19,000. 

POWER STATIONS. 


The power is supplied from two plants, one located near Bed- 
ford, the other at Cuyahoga Falls. The former occupies a 
wooden building on the bank of Tinkers Creek and has a capac- 
ity of about 600 h. p., included in two units, the engines being 
simple and belted to Westinghouse multipolar generators; the 
latter, a brick building, shown in the accompanying engraving, 
having about the same capacity and being of the same type as the 
former. The engines are manufactured by the Edward P. Allis 
Company. The feed wires of the two stations are coupled and 
the current at the stations is under a tension of 625 volts. The 
longest distance to which it is carried is nine miles. The capac- 
ity of the stations is said to be ample for the operation of the line, 
notwithstanding the heavy grades. In this connection it may be 
noted that some of the parties active in the construction of this 
line are now engaged in building another extensive cross-country 
road in the southern part of the State, and for this new line have 
duplicated the Cuyahoga Falls power station equipment. The 
main repair shop and car house is of brick and is in connection 
with the Cuyahoga Falls statior, at which point are the offices 
of the superintendent. The offices of the financial and clerical 
departments occupy rooms in the Garfield Building, Cleveland. 
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ROLLING STOCK. 
The rolling stock consists of twenty-one double-truck cars, an 
It re- 


electric snow plough and a number of flat gravel cars. 


TRAINS PASSING AT SILVER LAKE SWITCH, A. B. & C. R R. 


quires ten cars to cover the line with the headway as noted above. 
The car bodies are of Brill manufacture, mounted on Brill No. 
27 trucks, are 41 feet long over all and 8 feet 5 inches wide. They 
are vestibuled and run one way only, loops being provided at 
each terminal for turning. The cars are divided by a glass par- 
tition into two compartments, the forward and smaller one for 
smokers. Those designed for freight and express have a freight 
compartment without se**s. The cars are constructed with 
double floors, with paper lining between for warmth, and are all 
painted a light medium red. The seats are upholstered in plush, 
which will, however, be rapidly replaced with rattan, and are 
the same size as those employed in steam practice. Each car is 
provided with a toilet closet and tank for ice water. 

These cars were formerly equipped with two Westinghouse 50 
h. p. motors, but more recently a G. E. four-motor equipment 
has been adopted, with the intention of hauling trailers as the 
traffic demands. It is found that the cars with four motors make 
better speed and climb the grades with greater ease than with 
the two-motor equipment. This decision was arrived at after ex- 
perimenting with two, three and four motors. 

With the four-motor equipments electric brakes have been sub- 
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stituted for the air brakes formerly used. The history of the air 
brake equipment on these cars is very interesting. The first 
eight cars equipped were provided with the Hunt air brakes, with 
axle-driven compressors, after which several independent motor 
compressors made by the same company were tried. This equip- 
ment was followed by eleven equipments supplied by the Stand- 
ard Airbrake Company with their geared axle compressors. 
These were installed in August, 1896, and some of them are still 
running. A trial was also made with one equipment furnished 
by the National Airbrake Company, and later a number of cars 
were equipped with the Christensen type of air brake furnished 
by the Christensen Engineering Company, of Milwaukee, includ- 
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ing a trial with both axle and motor-driven compressor, all of 
which are to ‘be replaced by the electric brakes as fast as the four 
motors are mounted. The experience with some of these air- 
brakes was in the main satisfactory at the time, but the electric 
brakes which were put into service on the Cleveland, Painesville 
& Eastern Railroad and the Lorain & Cleveland Railway having 
proved satisfactory, brought about the change on the A., B. & C. 
Railroad. The use of the air whistle in connection with the air 
brake is said to be a very desirable feature, and the installation 
on each car of a small motor compressor with a storage tank to 
provide for blowing the whistle is contemplated. 

It is interesting to note the evolution of the cars, motors and 
trucks in the experience of this road. At first the electric com- 
panies opposed the introduction of eight-wheel cars and objected 
to furnishing an equipment for speeds above twenty-five miles an 
hour, so that the management was forced to resort to its own 
designs and seek such builders and manufacturers as would ac- 
cede to the new demands. Only one company of car builders 
at first would undertake to build the long cars, and these were 
replaced after an experience of eight months; in time, however, 
builders have been enabled to employ such material and so frame 
their cars that they are now standing up for the most part very 
successfully under the excessive strain to which they are sub- 
jected. Some few, however, are being rebuilt. This company 
was the first to employ double-plate wheels in this class of ser- 
vice, following the experience of steam roads. 

The Akron, Bedford & Cleveland Railroad Company have 
constructed a large snow plough, or electric locomotive, which 
is used for clearing snow from the tracks, for hauling gravel cars 
and for shifting trains of steam railway coaches over the Silver 
Lake spur from Cuyahoga Falls. This locomotive is equipped 
with four motors,.each of 50 h. p., and is provided with automatic 
air brakes of the Christensen type, a motor compressor of 5 h. p. 
being employed. 

TRAFFIC. 


The number of passengers carried during 1896 was 461,238; in 
1897, 476,803; in 1898, to August 1, 262,898, having gradually in- 
creased since the road was opened, varying, however, from 
month to month, depending upon the weather. The express and 
freight business is at present in a state of reorganization owing 
to general withdrawal of old-time companies from the electric 
railroads. The company makes considerable concession in the 
rates of fare for picnic parties, and gives much attention to this 
class of traffic. 

OFFICIALS. 


The affairs of the company are under the direction of Mr. H. 
A. Everett, president, who is also prominently identified with 
three other of these roads. Mr. Everett is well known to the 
street railway fraternity from his former connection with one 
of the largest street railway systems of Cleveland, and later on 
with the street railways in Toronto, Canada, and with one of the 
system in Detroit, Mich. Charles W. Mason is vice-president, 
and Mr. F. S. Borton, secretary. Mr. F. J. J. Sloat, formerly 
superintendent, has severed his connection with the company 
and is now engaged in building a new line in the southern part 
of the State, being succeeded as superintendent by Mr. L. E. 
Beilstein, who is also superintendent of the Cleveland, Paines- 
ville & Eastern Railroad. 


The Lorain & Cleveland Railway. 


"T HIS was the last of this group of roads to be constructed, 
having been opened October, 1897, and naturally it em- 
braces all the essential features that the years of previous experi- 
ence on the older lines had suggested, and it is built from start to 
finish with an eye single to efficiency and durability. The route 
is over a perfectly level region, due west from Cleveland, parallel 
at a distance of about one-fourth of a mile with the shore line of 
Lake Erie, and is located throughout the whole extent on a pri- 
vate right of way, the county road being between it and the lake 
shore. The right of way is from 40 to 60 feet in width and 
guarded throughout by a wire fence made by the Page Woven 
Wire Fencing Company, of Adrian, Mich. Like the other lines, 
it runs through a farming region, but one which is almost en- 
tirely devoted to fruit raising, the principal varieties of which 
are grapes, peaches and berries. The grape product, how- 
ever, predominates, and much of the way on both sides of the 
line well kept vineyards extend away almost as far as the eye can 


THE ELECTRICAL ENGINEER. 


247 


reach. Pretty homes may be seen through the trees, and the 
blue waters of the lake are in view to the north almost through- 
out the entire length. 

Within the city limits the line extends for seven and one-half 
miles along Detroit street, one of the prettiest residence streets 
in the city of Cleveland, the lawns of which are ornamented with 
shrubbery, shade trees and flowers in a lavish manner. Next 
come a few truck farms, and at long intervals little patches of 
woodland, which add variety to the natural attractions. The sur- 
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POWER HOUSE, LORAIN & CLEVELAND R. R. 


face is on an average of from 20 to 30 feet above the level of the 
lake, or at just enough elevation to give a water view of wide 
expanse, which is dotted here and there with the lake shipping 
and the pleasure boats for which these waters are noted. 

The traffic for the line is mostly from the terminals, and in 
good weather it is largely a pleasure traffic, there being numer- 
ous parks located along the lake front. One of the largest of 
these—that known as Avon Beach Park—is owned and operated 
by the railroad company, and embraces a tract of 65 acres, with 
a water front of 1,600 feet, having a charming bathing beach. 
Here the company have erected a large pavilion, laid out walks, 
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set shade trees and have already made it a very attractive place. 
The line termintes at Lorain, a flourishing city of about 15,000 
inhabitants. Near by are located the extensive rolling mills and 
blast furnaces of the Johnson Company, and here are the exten- 
sive coal and ore docks of the Cleveland, Lorain & Wheeling 
Railway and also the roundhouses and repair shops for the same 
road. The extensive shipyards of the Cleveland Shipbuilding 
Company are also located here, in which about 2,000 hands are 
employed. The harbor is also a rendezvous in winter for a 
large number of the Idke craft, twenty-one ships of one company 


oe 


having been docked here last winter, the crews of which are usu- 
ally good patrons of the line. ; 

The distance from city to city is twenty-six and one-half miles, 
and the headway of the cars is one-half hour, so that it required 
six cars to cover the line. The fare one way is 45 cents and 80 
cents for the round trip. The schedule speed outside the city 
limits of Cleveland, including stops, is thirty miles an hour. On 
some of the long, straight sections it is fifty-five miles per hour; 
on speed tests the cars have been run as high as sixty miles per 
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hour. One who has never had experience in riding on an elec- 
tric. car at this speed can form no idea of how rapid a pace this 
is—the sensation is so different from that experienced on steam 
cars. It is usually highly enjoyable, for no one seems to have 
any sense of danger, or at least, not as much as many people ex- 
perience on steam cars running at this speed. 


ROADBED AND OVERHEAD CONSTRUCTION. 

The soil, which is a light clay, is well turnpiked, and the line 
is ballasted throughout with gravel, which was brought by rail 
a distance of seventy miles. The construction and equipment of 
the roadbed copies in every detail that of the American Society 
of Civil Engineers standard pattern. The rails weigh 70 pounds 
per yard and are rolled in 60-foot lengths, being connected at 
the joints with four-bolt splice bars, with nuts and locks on the 
inside. The joints are bonded with the Columbia type of bond 
7 inches ın length and of 250,000 c. m. capacity. These are at- 
tached to the under side of the rail between the ties. There are 
five turnouts, each of which is 1,500 feet in length. This fur- 
nishes a good meeting distance, so that the cars usually pass 
without stopping. Spring frogs and also a combination of 
spring and throw switches are employed. All are provided with 
signal and switch lamps and targets, after the manner of steam 
road practice. All the special work was designed by and sup- 
plied from the Cleveland Frog and Switch Company. 

A double line of trolley wire is provided throughout, and there 
is not an overhead switch on the system. The trolley wire sec- 
tion is of the cloverleaf or figure-8 form, No. ooo, and the two 
wires are supported about six inches apart from span wires, 
which in tutn are supported from a double row of wooden poles 
having cross-arms for carrying the feed wire. The latter em- 
brace $80,000 worth of copper, and there are six feeders leading 
out, three in each direction, from the power station, with a ca- 
pacity of 300,000 c. m. each. 

The poles are all braced on the inside by 8-foot timbers, which 
rest against stubs driven four feet deep by piledrivers. On the 
curves each pole is strengthened by a truss brace composed of 
strands of heavy galvanized wire, with a turnbuckle in each one. 
This insures a perfect adjustment of the trolley wires on the 
curves. The poles on the tangents are spaced go feet apart. At 
certain intervals on the poles there are signs, which read “Stop 
No. ——.” These mark the points at which passengers may be 
taken up or leave the car. 

Not far from the city line the road passes over a long steel 
truss county bridge, which is 120 feet above the water and spans 


THE ELECTRICAL ENGINEER. 


[Vol. XXVI. No. 541. 


the cafion of the Rock River. There are four other extensive 
trestle bridges which were built by the company and which serve 
to span the channels of small streams. These are of oak and 
rest on solid foundations. All the bridges are provided with 
double guard rails, and on all the short curves a single guard rail, 
is placed. A “Y” is provided at the Lorain terminal for turn- 
ing the cars, and in Cleveland they loop around the Soldiers’ 
Monument, as noted above. 


POWER PLANT. 

The current is supplied from a single station, which is located 
at Avon Beach Park, close to the lake shore, twelve miles from 
Cleveland city limits and seven and one-half from Lorain. The 
building is of brick, tasteful in design, with a ground area of 
100x100 feet. The roof, in which there is a large area of sky- 
light, is supported by steel truss girders, and the floor is cement, 
so the building is practically fireproof, there being no wood ex- 
cept in the window casing. Four Stirling water  tubc 
boilers of 250 h. p. each generate the steam, and these are 
equipped with the Murphy automatic stokers and coal-handling 
apparatus, by which the coal is weighed automatically and fed 
into the hoppers through closed chutes, so that there is no es- 
cape of dust. A steam pressure of 130 pounds is usually carried. 
Five pair of Fairbank scales located on the boiler room floor 
indicate the weight of the coal, the hoppers and chutes being 
operated by levers extending up to the steel storage tanks, which 
are located a little above the boilers and into which the coal is 
discharged from the steam cars, which are hauled from a neigh- 
boring siding by means of an electric construction car onto the 
steel structures which support the coal bins. The cheapest kind 
of slack coal is employed for fuel. The feed water is obtained 
from the lake through a sunken pipe 1,500 feet in length and 24 
inches in diameter, which is protected by a crib. The boilers, 
condensers and pumps are located in a chamber 22 feet below 
the level of the engine room, the space having been blasted out 
from the shale rock. Brick walls and cement flooring protect 
the whole from moisture and provide ample space, so that every 
machine is readily accessible. 

The condensers are of the Blake marine vertical type, with 
cylinders 10x22x15 inches, so arranged that either one will work 
with either engine. All the auxiliary steam pipes are in dupli- 
cate and are equipped with the Hawley return system and the 
Thomas feed water governor. The condensing apparatus is so 
coupled that the engines can be run condensing or high pressure. 

The smokestack is of brick, with a 10-foot flue at the base. 
The base up to the stone coping, a distance of 40 feet, is octag- 
onal in shape and circular above, being in all 200 feet in height. 


SIEMENS & HALSKE GENERATOR, LORAIN & CLEVELAND 
RAILROAD. 


To this the smoke is led from the boilers by means of a sheet 
steel flue. 

The power equipment of the station consists of two cross- 
compound condensing engines of 550 h. p. each. These are of 
the Cooper-Corliss type and are manufactured by the C. & G. 
Cooper Company, Mt. Vernon, O. The two cylinders are 20x48 
and 36x48, respectively, and are placed about 20 feet apart, so 
that the crank-bar of each is connected with either end of the 
generator shaft. There are two governors, that for the steam 
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pipe being operated from the low pressure side; the other, an 
emergency governor, which, when it operates above the danger 
line, not only cuts off the steam but opens a circuit-breaker on 
the switchboard. The flywheel is 20 feet in diameter and weighs 
60,000 pounds. 

The generators are each 400 kilowatts capacity, of a new type, 
with a special design commutator manufactured by the Siemens 
& Halske Company, of America, at their Chicago works. In 
this machine thé fields are supported on a spider attached to the 
pillow block on one side and the armature, which is carried by 
the shaft spider. is cup-shaped, and the coils revolve outside of 
the field, which arrangement allows of a comparatively low 
speed, as the engines run only at 85 revolutions per minute. The 
equipment so far is operating in a highly satisfactory manner and 
has been tested up to an overload much above the guaranteed 
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capacity. The engines are provided with an automatic oiling 
device, so that the oil is filtered and returned in a highly eco- 
nomical manner. 

The switchboard is equipped with Siemens & Halske switches 
and the station is protected by tank and Garton lightning arrest- 
ers and fuses. The auxiliary equipment of the station consists 
of an overhead traveling crane of 15 tons capacity, with block- 
lifts of the Yale & Towne type. The steel girders for the crane 
were provided by the Cleveland Punch and Shear Works and 
the structural steel by the Forest City Wire and Iron Company. 
The station is lighted with natural gas from a near-by well, which 
is driven to a depth of 835 feet. The company also own a second 
gas well, from which gas is obtained for lighting purposes. The 
longest distance to which current is carried is twelve miles. 

The power station is operated by five men, who work in two 
shifts, an engineer and fireman being on duty all the time, with 
an extra man, whose duty it is to see to getting in the coal, 
taking out the ashes and general cleaning. He also relieves the 
chief engineer when it is necessary for the latter to be absent 
from the engine room for construction or repairs. The same 
number of men would operate the station with twice the output. 
There is room provided in the engine room for the installation 
of an additional 1.000 kilowatt unit and room for additional 
boiler equipment. 

The accompanying tables are copied from the log book of the 
station, and will be found interesting: 

Power house report for week ending July 10, 1898. 


POWER HOUSE REPORT. 
Coal per Coal ae Ber coal per 


Kilowatts. 24 hours. 


Day. 24 hours. Ibs. Soe ae 
Monday 2:34.65 eieesnsest-s 5 3, 20,145 5.0 3.7 
Tuesday .............0 eee 3,059 16,050 5.2 3.8 
Wednesday:.............-- 2,814 16,675 5.9 4.4 
Thursday ..........0.000. 2,842 15,825 5.5 4.1 
Friday ........ Ate hi sedi eens 2,569 15,910 6.1 4.5 
Saturday: 6siesesesdeusente 3,090 16,705 5.4 4.0 
Sunday: cscs ss cnsvaeedes 2,968 16,430 5.5 4.1 

POtal 2560s otis 2,1311 117,740 pue ve 
Average kilowatts per dayS...........ccecccccsccceeccres 3,044 
Average kilowatts per hour............cceecseeccecceces 176— 
Average coal per kilowatt. ........... cece eee eee ese eees 5.5 
Average coal per horse pOWEr........0cceccsecseceeceees 4.0 

CAR HOUSE. 


The car house and repair shop, which also contain offices for 
the superintendent and operating offices, is a handsome brick 
structure 200x65 feet, and is located at Avon Beach Park beside 
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the tracks, about 1,000 feet south of the power station. This 1s 
the operating centre of the system, and is, as before noted, about 
twelve and one-half miles from the Cleveland city limits. 

The repair shop proper is provided with repair pits, in which 
are located hydraulic portable lifts for handling the armatures, 
and there is a very creditable equipment of iron working tools, 
including radial drills, manufactured by W. F. & John Barnes, of 
Rockford, Ill., and a shaper manufactured by the Ohio Machine 
Tool Co., of Canton, O. The power for operating the tools is 
derived from an electric motor, which is run from the line cir- 
cuit with suitable resistance coils and a circuit breaker like those 
described for use on the cars. There are two trolley lifts, one of 
five tons and the other of one ton capacity. A small fan provides 
air for blowing the forges and there is a hot water system of 
heating, in which the fuel is natural gas. A second story over 
a portion of the building provides for store room and for the 
woodworking department. 


ROLLING STOCK. 


The car equipment consists of twelve eight-wheel cars, which 
are all manufactured by the J. G. Brill Company, of Philadel- 
phia; four of these are of recent purchase, the original equipment 
of the road having been eight cars. The length of these cars 
over all is 41 feet 10 inches, with 4-foot vestibules, so that the 
bodies are about 34 feet inside and 8 feet 6% inches outside meas- 
urement. Smoking compartments have been added to six of the 
original equipment, and rear vestibules have also been put on. 
Two of the four new cars have baggage cOmpartments. 

These cars were essentially described above in connection with 
one of the other roads, which purchased cars from the same 
builder. They are, however, somewhat stronger, and in each 
post a 7%” steel rod is inserted, which is anchored to the steel 
sill and also to the deck timbers. The carlins are also somewhat 
stronger than usually supplied. The floors are double, with 
suitable lining. The interior finish is of light mahogany, with 
quartered oak ceilings having border decorations. The deck 
lights are of slightly chipped glass and are operated in groups of 
two or three by worm and gear arrangement. The glazing is all 
of plate glass, one-quarter of an inch in thickness, and the parti- 
tions between compartments and between the body and vesti- 
bules have large glass panels, it having been observed that pas- 
sengers favor glass partitions, as it gives them a chance to see 
rorward and backward as they travel, and they cán watch the 
movements of the car men. Mirrors occupy the upper corners 
of the end panels. The seats are of the Bushnell type, some with 
arms and some without, and are finished in three different styles. 
In some cars they are upholstered with leather, in other with 
rattan and still others with old gold plush. 

The exterior is painted in Tuscan red, with gold-leaf letters, 
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TRACK AND LINE CONSTRUCTION, LORAIN & CLEVELAND 
RAILROAD. 


and the interior of the vestibules and door posts are painted 
white. Electric heaters of the Consolidated Car Heating Com- 
pany’s manufacture are placed under each seat and in the vesti- 
bules. Folding safety gates are provided for the rear platform. 
In some of the cars the rear dash is composed of steel grating. 
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There are no closets or water tanks. Every car is provided with 
a portable telephone, which can be attached to the circuit every 
quarter of a mile, suitable switches being provided and attached 
to the side poles. There are also stationary telephones at the ter- 
minals and at the sidings. 

The incandescent lamps are arranged in groups of four, with 
bronze ornamental holders. There is also an oil lamp provided 
at each end. The headlights are of the largest size employed on 
locomotives jn steam practice and consume headlight oil. Two 
incandescent lamps are placed in the sign case on the front dash. 
Under the canopy in each vestibule in connection with the switch 
is placed a circuit-breaker of 500 ampere capacity. This is of 
General Electric manufacture and of “formal” type. No safety 
fuses are used on the cars. On the floor of each cab is located 
a %h. p. electric motor compressor, also of the General Elec- 
tric type, which is designed to provide air pressure for sounding 
the whistles, which are considered necessary safety adjuncts in 
the operation of this class of high-speed cars. This is started 
by an automatic controller, and the storage tank, which is about 
a foot in diameter and three feet long, is suspended from the 
hood of the cab. The maximum pressure is 30 pounds, and the 
automatic controller operates under a range of between 30 and 
22 pounds. 

The trucks are of the Brill No. 27 type, extra heavy, being 

about 2,000 pounds heavier than the ordinary make of these 
trucks. The wheel base is 5 feet 10 inches and the double plate 
wheels are 33 inches in diameter. The power equipment of each 
car consists of four motors of General Electric make No. 57 and 
nominally rated at 50 h. p., but about one-fourth over design to 
provide for operating the electric brakes with which all the cars 
are equipped. These brakes also are of the General Electric 
type. 
Electric brakes, it should be understood, do not provide a 
power for operating the wheel brake, but the retarding effect is 
secured by means of magnetic discs, which are attached to the 
axle. The discs are about 20 inches in diameter, and in the 
case of cars having the four motors the revolving disc is cast in 
the face of the wheel. The stationary shoe disc is mounted 
loosely on the axle and is provided with coils, which produce 
magnetic effect ın the face of the disc and cause it to approach to 
the revolving disc. In the operation of the brakes the current 
is generated by the motors, which are coupled as generators in 
the act of braking. A special controller known as the G. E. 
No. B 8 is provided for operating cars having electric brakes. 
The retarding effect is not due entirely to the friction between 
the dics, as in the case of ordinary momentum friction brakes, 
but is chiefly due to the making and breaking of the magnetic 
circuit. The frictional wear between the discs is comparatively 
light. 

The disc on the car wheel will always outlast the life of the 
wheel, while that of the stationary disc shoe can be worn off to 
the depth of about one-half inch, and in the case of this line, 
has a life of about eight months, when a new face of soft cast 
metal 54” in thickness is bolted on at a cost of a few dollars and 
saves the renewing of the magnetic disc, which would ordinarily 
cost about $33. In casting the renewing plates irregular chan- 
nels are left in the metal about a half an inch wide, which are 
filled with babbit, which is planed off flush with the face of the 
disc. This provides for lubricating the face of the discs and pre- 
vents the metal from being melted by the excessive heat gener- 
ated in the stopping of these high-speed cars. 

This method of braking is in high favor with the officers of 
the road, as it is claimed to be very economical, the expense for 
renewal being much less than that required in the renewal of 
brake shoes with other types of brakes. On commercial tests 
one of these cars, which weighs ordinarily 40,000 pounds with- 
out passengers, can be stopped when running at a 45-mile speed 
in a distance of 311 feet on a good rail, or in 11 seconds. 


The trolley wheels are of ordinary size, but are cast from a 
special composition of metal, which gives them a life of nearly 
a week, even at these high speeds. These are provided with an 
unusually large graphite bushing, the dimensions being 2x% 
inches. 


An electric construction car of the J. G. Brill manufacture, 
which is equipped with four motors, is utilized for hauling and 
shifting the coal cars, and in winter by attaching a suitable nose 
and flange is utilized as a snow plough. The region, however, 
is not subject to a very heavy fall of snow. Being so near the lake 
there is but little accumulation. 
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TRAFFIC. 


The number of passengers carried thus far since the opening 
of the road in October last is 258,000, with a notable increase 
from month to month. There is also a considerable income 
from the express and freight traffic, which is controlled by the 
company’s messengers, but which is not yet as extensive as oa 
some of the other lines. 

In the construction of the line Mr. C. W. Wason, who is also 
identified with some of the other lines, acted as consulting engi- 
neer for the entire work, Mr. A. P. Ruggles being chief engi- 
neer. The power house construction and equipment was en- 
trusted to E. P. Roberts & Co., consulting engineers, with J. N. 
Richardson as architect, who also designed the car house. 

The business and operating affairs of the company are under 
the management of Mr. B. Mahler, president, to whose efforts 
chiefly the line had its origin; E. G. Tillotson, vice-president; 
E. W. Moore, treasurer; J. B. Hoge, secretary, and F. W. Coen, 
assistant secretary. W. E. Davis, formerly connected with oae 
of the Detroit railway systems, is superintendent. 


The Carrying of United States Mail Matter on 
Interurban and Street Railways.’ 
BY W. S. DIMMOCK. 


TS is probably nothing, or one might say, no one thing 
which is of more importance to the perfection of an ab- 
solutely satisfactory mail service than the saving of time; the 
electric canceling machine and the numerous còntrivances of 
the manufacturers’ craft employed in the handling of mail mat- 
ter, all aim at the one end—economy of time. This is probably 
the most potent argument in favor of the electric car service 
for the transmittal of mail matter to and from depots, sub and 
suburban stations, to the main post offices. As a general propo- 
sition the schedule time of the electric cars is absolutely to be 
depended on; experience has demonstrated that the list of cas- 
ualties likely to interfere with the progress of a car upon its 
designated route is smaller than that which often hinders the 
wagon service. In the case of the Omaha office, where I have 
had the best opportunity for observation, a noticeable gain is 
made in the service between Omaha and Council Bluffs, a dis- 
tance of five miles, and Omaha and South Omaha, of the same 
distance. Here the advantage is not confined to the saving of 
time, but in the increased number of dispatches it is possible to 
make. The frequency and regularity of time on the elec- 
tric car lines makes it possible to dispatch mail matter 
from one office to another, or from main office to sub- 
stations, to the best possible advantage, since the time can 
be regulated by the dispatching office at will in order to make 
certain outgoing trips of carriers, whom it might be impossible 
to reach if the regular running time of the regular mail trains 
must be considered, or the possibility of using the wagon 
service. 

Before the electric line between Omaha and Council Bluffs 
undertook to handle the mails between these cities the mails 
left the main post office by wagon, and were conveyed to the 
depot of the Union Pacific Railway, which is a distance of 
one mile in Omaha and 1.8 miles in Council Bluffs, where they 
were then conveyed by train across the river, a distance of 
five miles. The Union Pacific at this time had about eleven 
trains in twenty-four hours, and part of these trains at night, 
after business hours were over for the day, thereby making the 
mail service so very unsatisfactory that the public began to 
clamor for the mail to be carried by the electric railway from 
the time the road was open. We finally made a contract with 
the Government to carry the mails between the two cities, and 
the public discovered at once that we were transporting these 
same mails from Council Bluffs to Omaha in the same time that 
it formerly took to deliver the mail by wagon from the Council 
Bluffs post office to the Council Bluffs depot, thus saving the 
time consumed by the Union Pacific train between the cities 
and time consumed by wagon from depot to post office in 
Omaha. In fact, the mail was probably in the hands of its 
owners and answered in some cases long before it had crossed 
the river by the old route. Or a man could mail his letter in 
Council Bluffs, walk to Omaha and wait for its delivery under 
the old system, while the new route makes it possible for him 
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to mail a letter when he goes to his office in the morning and 
get his answer by noon. No doubt an investigation will prove 
the same conditions exist in nearly every State in the Union at 
hundreds of places. This being true, we have shown the value 
of the service. 

Now let us investigate the compensation. After it was dis- 
covered that the electric railways could handle the mails with 
so much satisfaction to all concerned, the managers of the rail- 
ways thought they saw a great protection during strikes, etc., in 
the Government, and were ready to carry the mails at most any 
price, but I believe experience has taught us, through some of 
the strikes in the East, that they did not find the protection 
anticipated. The electric railway managers were figuring on the 
basis of what the Government had done for the steam roads 
during such troubles, and, while seemingly the comparison was 
a good one, it was erroneous from the fact that a mail car 
could be attached to an engine hauling ten or fifteen coaches 
of passengers, and this one train would perhaps clear up the 
traffic for hours, while with the electric roads, where the head- 
way is anywhere from two to five minutes in large cities, where 
strikes are liable to occur, one train carrying the mail, which 
the Government would protect, would make no more impression 
wpon a congested travel than would one drop of water in the 
ocean. It can be shown, therefore, that the only benefit received 
by the companies for carrying the mails on street and interurban 
railways is the compensation allowed by the Government for 
the same; hence the railways should work with an end in view 
to make this compensation enough to justify them in looking 
upon the carrying of mails as a profitable earning, and one 
which should receive their careful attention. It is true che Gov- 
ernment has made some effort to arrive at the cost of carrying 
the mails, but in doing so, if you will read the report of the 
committee to the Postmaster General under date of June 25, 
1896, which the Government at Washington will furnish you 
upon request, and which contains a great deal of valuable in- 
formation, you will see the report treats mostly upon finding 
out what expense the railways are put to in handling the mail, 
and not upon how much the value of the same is to the public. 
This report makes an allowance of three cents per mile for car- 
rying pouches upon electric trains, while in the same report 
they state: “The closed pouches upon the street cars should be 
compared with the Star Service, which it replaces,” and in the 
same breath the Government states: “The Star Route service 
costs 4.94 cents per mile.” Thus they recommend three cents 
per mile only for the electric service with its increased speed 
and more prompt and reliable handling, in fact, a superior ser- 
vice in every sense of the word. Following this statement they 
also say: “It is gratifying to report the improved service will 
not materially increase the expenditures of the Post Office De- 
partment.” 

Where the regulation wagon service in various cities is costing 
the Government 15.7 cents per mile traveled they only offer the 
electric companies 16 cents per mile for a 16-ft. car, and at the 
same time claim the service should be far superior, and that the 
car will take care of the natural increase for years to come. 
Does it not look unreasonable for them to dictate to the railway 
companies such terms when the service is so much superior to 
the wagon service? Why, in Council Bluffs they pay more for 
the wagon service to haul the mails to and from the depot, a 
distance of 1 8-10 miles, than they pay the steam road for haul- 
ing it from Council Bluffs to Omaha. Why? Simply because 
the steam roads are post roads and compelled to carry the mails 
as the Government dictates, while in the wagon route they are 
dealing with an individual, and it is impossible for them to 
make a contract for any such unreasonable terms. 

When the Omaha & Council Bluffs Railway & Bridge Com- 
pany first closed the contract with the Government for carrying 
mails between Omaha and Council Bluffs the Government al- 
lowed this company one hundred dollars per month, and was 
satisfied it was getting value received until other electric roads 
commenced to carry the mails more for protection than revenue. 
The Government then immediately took advantage of the time 
and opportunity to make an investigation, of which the report 
of June, 1896, was the result, which reduced our compensation 
to fifty dollars for nearly the same service. Had the American 
Street Railway Association handled this matter in the past, as 
general managers and passenger agents of steam roads handle 
their affairs, the result of the Government committee’s investi- 
gation would have been different. 
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No doubt the companies spoken of in the committee’s report 
to Postmaster-General Wilson, under date of June 25, 1896, as 
giving information as to the cost of carrying mails and oper- 
ating mail cars, have since learned through experience that their 
estimates were entirely too low, although given in good faith at 
the time. The Chicago City Railway states that the revenue 
derived for running mail cars barely pays the expenses. Nearly 
every manager with whom I have communicated is dissatisfied 
with the remuneration. 

It is not for me to say how much we should receive, but for 
the members of the association to take up the subject by dis- 
cussion and work it out. This class of service is in its infancy; 
it will grow from year to year, and after a while be worth 
thousands of dollars to us annually, and what we do to-day and 
what we neglect is laying the foundation for the Government to 
work upon in the future. Then it behooves us to be on the alert 
and lay the foundation of the compensation so well that the 
Government cannot tear it down when the time comes for them 
to declare the electric railroads to be post roads. 


Comparative Earnings and Economy of Operation 
— Between Single and Double Truck Cars 
for City Use.’ 
BY RICHARD McCULLOCH. 


B EFORE beginning a discussion of this subject, it would be 

well to define what is meant by single and double truck 
cars, as these terms are often very loosely used. In this paper 
a single truck car will mean one in which the body rests upon 
a truck, the axles of which are parallel with one another and at 
all times perpendicular to the centre line of the car. In a 
double truck car, the body is pivoted upon two independent 
trucks, each of which swings underneath the body with perfect 
freedom. 

Double trucks for electric cars are of comparatively recent 
adoption. All of the early electric cars were equipped with 
single trucks, and in this, horse car and cable car practice was 
followed. As the single truck was first on the ground, and at 
present largely has possession of the field, it will be assumed 
that in this case of the double truck versus the single truck, the 
double truck is the plaintiff and must submit the weight of the 
evidence. 

Double trucks were first applied to cars in the desire to use 
longer bodies than. has been customary. In the use of a single 
truck the best practice has been to limit the wheel base to about 
seven feet, as a greater distance than this would cause the 
wheels to bind in curves. Assuming that the body of the car 
is twenty feet long and that the platforms project four feet 
beyond the body, the end of the platform would overhang the 
axle ten and one-half feet. This is as great an overhang as is 
customary, although single truck cars have been built with 
bodies longer than twenty feet. In this case it is necessary to 
provide extension springs on the trucks to check the oscillation 
of the car body. With a very long car body, however, the 
oscillation is not entirely overcome by this device, and the 
rocking becomes very disagreeable to passengers and very 
disastrous to the car and track. Twenty-two feet may be arbi- 
trarily established as the limiting length of the body of a 
single truck car, and if we wish to use car bodies longer than 
this, we must adopt some truck which will avoid oscillation 
and which will pass around curves without undue use of power. 
The double truck accomplishes this, and it was to enable longer 
bodies to be used that it first came into use. 

The truck which was first used for long street railway cars 
was an adaptation of that used by the steam railroads. This 
truck contains four wheels of equal size and is pivoted over 
the centre. It was soon discovered that for street railway use, 
this form of truck had two very objectionable features, first, 
that the floor of the car must be high enough above the rail to 
allow the wheels to swing freely under the car, and secondly, 
the motor being geared to one axle of the truck, only fifty per 
cent. of the weight of the car was available for traction. The 
latter is a serious objection on roads having grades. 

From what has been said it will appear that the single truck 
is the truck for short cars, and the double truck is the truck for 
long cars. Therefore, a discussion of the relative merits of 


ee a H 
1Abstract of paper read at the 17th Annual Convention of the Amer. St. 
Railway Association, at Boston, Mass. 


252 


these two types of trucks will involve a discussion as to the 
relative merits of short and long cars. Also, as it is customary 
to supply long cars with cross seats and short cars with longi- 
tudinal seats, we have instead of the comparatively simple sub- 
ject of single trucks versus double trucks, which has been as- 
signed to your committee, the more complicated struggle be- 
tween the short car with single trucks and longitudinal seats, 
and the long car with double trucks and cross seats. 

It will be assumed in the discussion which follows that the 
road possesses the characteristic city travel, a load curve of 
which is shown in Fig. 1. It will be noted that two very pro- 


TABLE I. 
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” The Double Truck Car has four 33° wheels, four 24° wheels, and eight brake shoes. 

The Single Truck Car has four 33° wheels aad four brake shoes. 

Average daily car mileage—110. 


TABLE il. 


Comparison of the cost of repairs and maintenance of trucks and motors on Double and Single Track Cars 
for the years 1896 and 1997. 


Double Truck Cars (47) 


Single Truck Cars (70) 


G. E. 800 motors on Double Truck Cars. 
W. B. 60 motors on Single Track Cars. 


TABLES I. AND II. 


nounced peaks occur in this load curve, one in the morning 
from six to nine and the other in the evening from five to 
seven. It is at these times that the capacity of everything is 
tried. While the load curves of all city roads resemble each 
other, it is evident that local conditions will to a large extent 
determine the kind of car which the railroad company will op- 
erate. Some of these local conditions are: The class of people 
who constitute the passengers, the location of the road with 
reference to the established lines of travel, the amount of pleas- 
ure travel received by the road, and the keenness of competition 
with other roads. The last is an important condition, because a 
road is sometimes forced to adopt certain measures for its pro- 
tection which it would not adopt under any other consideration. 
In this discussion we will assume that it is to the interest of 
the road, even if no immediate competition exists, to use all 
reasonable endeavors to please its patrons, because this policy 
will render the road more ready to meet competition when it 
arises. 

The expense of the average city road may be divided up as 
follows: Maintenance of way and structures, 4 per cent.; mainte- 
nance of equipment, 7 per cent.; conducting transportation, 52 
per cent.; general expense, 8 per cent.; fixed charges, 29 per 
cent. 

It will be noticed that the item “conducting transportation” 
is more than one-half of the total. This is largely made up of 
the wages of conductors and motormen, and is proportional to 
the number of cars operated. Hence, it follows that if we may 
by the operation of larger cars cut down the number of cars, 
this account may be reduced in nearly the same ratio as the 
size of the car is increased. There are many other reasons why 
the size of cars has been increased, such as the increased volume 
of traffic due to the higher speed and enlarged territory of the 
street railroads, the greater comfort demanded by the traveling 
public, the increased power available for the operation of cars, 
etc., but it is probable that the present tendency toward the 
increased size of car bodies is with a view of operating larger 
units and fewer of them. 

A line operating small cars seating 28 persons on a headway 
of three and one-half minutes, would give the same service 
from a standpoint of seating capacity if it operated large cars 
seating 40’ persons on a headway of five minutes. Manifestly, 
this latter service would be preferable from the railroad stand- 
point for the reason just given, and the question is, wouid the 
service be equally acceptable to the passenger. In this coinpar- 
ison we are assuming that the larger car; is the more desirable 
vehicle in which to ride. Would the pleasure of the ride com- 
pensate the passenger for the greater length of time which he 
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would have to wait? This is a question which must be solved 
by each manager for his particular road, as its correct solution 
depends largely upon local conditions over which he has no 
control. The scrutiny with which a passenger chooses a street 
car varies with the length of his proposed ride. If the ride is 
to be short he takes the nearest car without reference to com- 
fort; but if he is to ride a long distance, he will walk past 
several lines in order to chose that one on which he will have 
the most pleasant ride. The car question then becomes a more 
serious one with long roads and with roads catering to a pleas- 
ure trafic. It has usually been accepted that on those roads 
having a purely business traffic, the proper car is the short one 
operated on short headway. The author, however, is of the 
opinion that even in this case, the long car, operated upon 
somewhat longer intervals, would be desirable. It has often 
been observed that where a line operates two sets of cars, a 
passenger will allow several cars to pass him in order to pat- 
ronize that type of car which suits him best. This has been ob- 
served even in the busy hours of night and morning, when it 
would be fair to assume that passengers would be hurried and 
likely to take the first car which passes. 

One of the most serious questions occurring in street railway 
practice is the problem of how best to take care of the rush of 
travel which comes morning and evening. With our present 
methods, there are only two ways of taking care of this travel: 
the first, by increasing the number of cars or units in service, 
and the second, by increasing the capacity of each unit. The 
latter method consists of attaching a trailer to the motor car, 
and where this is done, it is usual also to increase the number 
of units in service. On first thought there would seem to be no 
better method of increasing the capacity of a road than by the 
use of trail cars. They are easily attached and detached, they are 
in service only when necessary, and they do not require the 
assistance of additional train men. An examination of the 
trailer system, however, will reveal the fact that it possesses 
serious defects. The trailer is not automobile and requires the 
services of men and horses to attach it to the cars and to move 
it between the car sheds and the motor cars. The opening be- 
tween the motor and the trail car increases the danger of acci- 
dent both to passengers and conductors. The number of en- 
trances and exits is increased, and this augments the work of 
the conductor in keeping track of his fares and increases the 
danger of his missing some of them. If an extra conductor is 
placed on the trailer to collect fares, a great portion of the 
gain during the trailer system is lost. The use of trailers 
throws an additional strain on the motors, as a heavy weight 
is added to the train which is not available for traction. The 
trouble is intensified as the load on the trailer increases; it makes 
the train more unwieldy in handling, and is largely. responsible 


TABLE UU. 
Comparison of the power required by Double Treck aad Single Truck Cars. 
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Double Trac 
Seats 36 k Veiga 11.78 tons. 
Average lor tbe entire day. 13040 
Desi Treck 


Seats Bo Weight 11.76 toas. 
Average for the heaviest trip.| 13080 


Single Truck Car—no Trailer. 

Seats 26 —Weight 8 tons, 6471 
Single Truck Car. 

railers operated 36 of the 
me. 

Average for the entire day. 9400 
Singe I Treck Motor aad Opea | 

Seats 63 — Weight 105 tons. 

Average fos the heaviest trip. | 13680 


TABLE II. 


for the difficulty in starting and stopping quickly and in making 
schedule time. 

To obviate the necessity of using trailers, a large car, equal in 
seating capacity to the combined capacity of the motor and trail 
car, may be operated. This system, however, introduces the 
disadvantage of the operation at all times of the day of a seating 
capacity needed only during a few hours of the day. It also 
increases the size and weight of the cars s and the average power 
required to operate them. 

In order to compare the relative economies of single and 
double truck cars, their advantages and disadvantages will be 
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discussed with reference to the following points: Wear and tear 
on trucks, wear and tear on motors, power required, wear and 
tear on track, the use of trailers, the seating arrangements and 
convenience of exit and entrance, the preferences of passengers. 
These relations will as far as possible be reduced to a money 
basis, and in order to do so a comparison will be instituted be- 
tween a road which operates double truck cars and one oper- 
ating single truck cars, using trailers 26 per cent. of the time to 
take care of the heavy night and morning travel. 

Wear and Tear on Trucks.—It is evident that since a car 
equipped with double trucks has eight wheels and one equipped 
with single trucks has four, the former will be the more ex- 
pensive to supply with wheels. Table I. shows the comparative 
replacement and cost of wheels and brake shoes on the two 
roads for.one year. Table II. shows the comparative cost of 
maintenance and repairs of trucks and motors for two years. 
It will be noted that while the cost per car is much greater on 
the road using double trucks, the cost per passenger is always 
the same. It would not be fair to assume from these figures 
that the cost of maintenance of trucks and motors per passen- 
ger is almost the same, no matter what sort of truck is used, 
because these figures result largely from the fact that in this 
particular case the double truck car carries the greater number 
of passengers, but an inspection of the table will emphasize the 
advantage of the large unit as compared with the small one. 
It will be seen by a reference to Table I. that the greater part 
of the increased expense of maintaining the double trucks is 
due to the renewals oi wheels and brake shoes. 

In examining the relative strength of the various parts of 
trucks, the side pieces may be compared to a beam supported 
at two points and carrying a concentrated load. The deflection 
-of such a beam is proportional to the third power of the span; 
and in the analogy, the span corresponds to the wheel base of 
the truck. Therefore, the shorter the wheel base, the stiffer the 
truck side, and in view of its long wheel bases, it is evident 
‘that the single truck is at a disadvantage in this respect. For 
‘instance, a truck side where the wheel base is four feet and six 
inches, is 3.76 times stiffer than a truck side of equal section 
where the wheel base is seven feet. 

Wear and Tear on Motors.—Table II., to which reference 
has already been made, gives the comparative expense of in- 
-specting, repairing and maintaining the motors of double and 
single truck cars. As in the case of the trucks, it will be noted 
that while the expense per car is much greater in the case of 
the double truck car, the expense per passenger is nearly the 
same. 

Table IV. gives the relative weights carried by the different 
«cars, when empty, seats full, and car crowded. It will be noted 


TABLE IV. 
Comparison of weights carried by Single and Double Track Cars. 


© Neve. Each passenger is estimated at 190 Ibe. 


TABLE IV. 


that while the percentage of weight available for traction in 
the case of the maximum traction truck remains constant, in 
the case of the motor and trailer it falls off as the number of 
passengers increases, and is especially small if the trailer is 
proportionately more heavily loaded than the motor car. 

Power Required.—Table III. gives the power required to 
operate the different cars, and is the average of a long series of 
wattmeter tests. In making these tests, the wattmeter was 
placed on a car in actual service and allowed to remain through- 
out the entire day. An examination of the tables will reveal 
the fact that the power required for the propulsion of the car 
and the care and repairs which the motors demand are much 
greater in the case of the double truck car. But if the number 
of passengers be taken into account, it is seen that the power 
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and the cost of maintenance are roughly proportional to the 
number of passengers carried with either style of truck. 

Wear and Tear on Track.—The wear of the rails of a street 
railway track is due to the grinding action of the wheel on the 
rail, and this is proportional to the weight on the wheel, but 
is intensified by the dirt on the rail, which causes the wheel to 
slip and acts as an abrasive agent after the slipping has begun. 
The weak point of a street railway track, however, consists 
of the joints and the openings in the special work. The energy 
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of the blow which the wheel strikes as it passes a low joint or 
a crossing is equal to the product of the weight of the wheel 
and the height of the drop. Therefore, on any given track both 
the wearing action of the wheel and the destructive action of 
the whels are proportioned to the weight which rests upon tt. 
If the number of wheels under a caf be increased, the number 
of blows which a low joint receives is also increased, but the 
intensity of each blow is diminished. Double trucks are at 
no disadvantage as compared with single trucks in this respect, 
unless the weight of the car be increased. Due to the shorter 
wheel base, double trucks go around sharper curves, and go 
around the same curve with less output of power and less wear 
on the rail than single trucks. The double truck fell into dis- 
repute when the maximum traction truck was first exploited 
on account of its liability to leave the track. This was due to 
the small amount of weight which was placed on the small 
wheels. It is now customary to place thirty per cent. of the 
weight on the small wheels, and with track in fairly good condi- 
tion, no difficulty is encountered in keeping cars on the track. 

The Use of Trailers.—In the case of the two roads under dis- 
cussion, the road operating single truck cars attaches trail cars 
to the motor car for two trips in the morning and two trips in 
the afternoon. For the entire year, trailers were operated on 
26 per cent. of the trips. Allusion has already been made to the 
use of trailers. The advantage of the trailer ou this particular 
road arises from the fact that the load peaks are unusually sharp. 
The use of the trailer increases the capacity of each unit during 
the heavy hours of morning and evening travel and during rush 
travel due to baseball games and races. On this particular road 
the motormen and conductors are paid ten cents per trip extra 
for all trips where a trailer is attached to the motor car. This 
expense largely offsets the value of this arrangement. There is 
no question but that the use of the trail car increases the num- 
ber of accidents for two reasons; first, because the trailer is 
another car, and second, because the opening between the motor 
and trail car is a dangerous one for a passenger boarding or 
alighting from the car. It is impossible to estimate the money 
value of this accident liability, because in the case of many ac- 
cidents it is difficult to determine what proportion of the dam- 
age was due to the trailer. Trailers must be switched at the 
ends of the roads and at the car sheds, and require men and 
horses for this purpose. The use of trailers also entails other 
expenses, such as car heating, cleaning, repairing and car li- 
cense, which should be charged against the trail car system. 
To counterbalance all these disadvantages, the only advantage 
which the trail car system possesses is its flexibility. 

The Seating Arrangement, Exit and Entrances.—As has al- 
ready been stated, the cross-seat is used almost so universally 
in connection with the double truck car, that it is fair to con- 
sider the economy and efficiency of cross-seats and longitudinal 
seats in connection with the discussion. There is no doubt 
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that the cross-seat is preferable from the passenger’s stand- 
point, and the reasons for this preference are not difficult to 
analyze. Passengers often travel in pairs, and the cross-seat 
gives a privacy to their conversation which is not possible with 
the longitudinal seat, the jerks due to the stopping and starting 
of the car are less disturbing to the passenger when he is seated 
facing the direction of motion, and the cross-seat renders it 
easier to look out of the windows. 

If two car bodies of the same size are taken and cross-seats 
installed in one and longitudinal seats in the other, the car 
body equipped with the cross-seats will have the narrower aisle. 
This induces two disadvantages in the cross-seat car, one, that 
the crowded capacity of the car is less, and the other, that when 
the car is crowded, the time consumed in loading and unload- 
ing, is increased. The latter difficulty will be the more serious, 
the shorter the haul and the greater the number of stops. 

In the early days of the double truck car, it was customary to 
mount the body high enough so that the wheels would swing 
under it. This gave the car a very unsightly appearance and 
made it difficult of access. Three steps were necessary to reach 
the platform, and as these steps were steep, this form of car 
was particularly objectionable to ladies. By the use of the 
maximum traction truck with 38-inch wheels, however, it is 
possible to lower the floor to within 37 inches of the rail. By 
dropping the platform 8 inches below the floor of the car, it is 
possible to reach the platform by the use of a single step 
14 inches above the rail. This renders the Cag as easy of access 
as the single truck car. In the opinion of the writer, the fact 
that the car floor may be so low in double truck cars, is the 
chief advantage of the maximum traction truck. 

It has been attempted to facilitate the loading and unloading 
of large cars by providing exits and entrances other than the 
rear door. This practice, however, brings about what is per- 
haps a more serious disadvantage as it gives the conductor 
more than one door to watch, renders it difficult for him to 
keep track of his fares, and increases the liability of his starting 
the car before a passenger is on or off. 

The Preference of Passengers.—The preference of passengers 
to which allusion has already been made, is undoubtedly in 


favor of the double truck car. In cities where the entire street . 


rhilroad system is controlled by one company, this point may 
not be considered of value, because passengers are obliged 
to ride in whatever conveyance the company chooses to furnish. 
However, the experience of roads which have changed their 
rolling stock from small, single truck cars to large, comfortable 
double truck cars, is that the travel has shown an immediate 
Increase. Part of this increase has been drawn from parallel 
roads, but part has been a created traffic. As the accommoda- 
tions increase, more people ride, and the regular patrons ride 
oftener. The street car ride, instead of being regarded as a neces- 
sary evil, comes to be looked upon as a pleasant part of the 
shopping expedition, the visit, or the picnic. How great this 
created traffic will be depends upon the class of patrons served 
by the road and upon the terminal facilities of the line. The 
extremes of society, the very rich and the very poor, are not 
good riders, and it is probable that a road serving either of 
these classes entirely would get very little return for additional 
accommodations. The greatest increase would come from those 
who are now the best patrons of the street railroads, the fairly 
well-to-do middle class. 

In a general way it may be stated that the single truck car 
is more suitable for short hauls, dense traffic, many stops and 
low speed. On the other hand, the double truck car is more 
suitable for long hauls, high speed, few stops, and pleasure 
travel. In the existence of either extreme condition, it would 
not be difficult to decide which car to use. It is in dealing with 
intermediate conditions that the manager must use his judg- 
ment. 


DISCUSSION. 


In the discussion which followed the reading of the paper, 
Mr. McCormack, of Brooklyn, stated that on their heavy lines 
they have had between three and four hundred double truck 
cars and in not a single instance have they been able to lengthen 
out the headway. The double truck cars increase the patronage 
to such an extent that they have had to shorten the headway. 
When it comes down to standing loads and moving crowds, as 
on Labor Day, he noticed on the cars seating 40 passengers 
going to Coney Island that the average was 65 on the register. 
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With a double truck car, and a seating capacity of 60, it is noth- 
ing unusual to see 128 or 130 on the register. There are 178 
double truck cars running in the service on one line and one 
can imagine what the travel is on that line. The headway on 
the Court street line running from New York direct to Coney 
Island is less than a minute. On'‘the Third avenue line it is 
three minutes nearly all day, and part of the time two minutes. 
The headway from Sixty-fifth street to Coney Island, where all 
the Coney Island cars converge, it is about twenty seconds. 

Mr. John I. Beggs, Milwaukee: In thecity of Mil- 
waukee we have for three years been experimenting prac- 
tically with the advantages and disadvantages of single 
and double truck cars. Ii: 1896 there were put on the 
system 20 double truck cars with maximum traction trucks. 
These cars were equipped with 18 double seats seating 36 
persons. A year ago, the early part of 1897, in view of our 
experience of a year in the use of the cars, we enlarged some- 
what upon them, improved the trucks to some extent, we 
thought, by abandoning the maximum traction truck and so 
building the frame of the car as to in that way obviate what had 
been with us a very serious difficulty, namely, the forward 
wheels leaving the rail. We use 30-inch wheels to accomplish 
it. 

Of course the question as to the use of the double truck car 
is determined by local conditions. Our double truck cars, for 
the climate of Milwaukee, are to a great extent a necessity. 
Because of the large open spaces and our short summer season, 
it is almost impracticable to maintain the duplicate equipment 
necessary for summer and winter service. I do not know any 
one now in the service of the company who has not- been con- 
verted to the use of the double truck car, and we have arrived 
at a standard. We use a 33-inch wheel in our present equip- 
ment we are having built and still maintain only a distance of 
32 inches from the rail to the bottom of the sill, and that was 
one of the difficulties we had to overcome. We are so thor- 
oughly convinced as to the advantages of the double truck car 
that we are gradually permitting all our single truck cars to be 
worn out and scrapped as their life is brought to an end. 

We have found that the use of the double truck cars has 
greatly increased the traffic; in other words, the people would 
wait for double truck cars on certain lines. We brought our 
average up within two years certainly a mile an hour. Our 
average speed now is somewhat in excess of 9 miles per hour. 
We would not be able to do that with a single truck car, because 
of the oscillating motion and the liability of the pitching to dis- 
place the trolley wheel, whereas with the double truck cars we 
seldom have such an experience. ,As to the matter of wear and 
tear, we believe the weight of evidence is in favor of the double 
truck car. We find that our repairs of springs is possibly 75 
per cent. less on the double truck cars than on the single truck 
cars. We have been able to increase our headway on most of 
the lines on which we have placed the double truck cars. 

As to the four motor equipment, I might say that during the 
present year we have had ten interurban cars construtted, run- 
ning between Milwaukee and Waukesha Beach and the city of 
Waukesha, a distance of 26 miles, or slightly in excess. These 
cars were carefully constructed after complete investigation and 
the possession of all information we could get from electrical 
engineers, and based on this, and our own experience and judg- 
ment, we have equipped them with four 1,000 motors, geared to 
make 26 miles per hour, weighted with 40,000 pounds. Our 
double truck cars are possibly the heaviest in use anywhere in 
the United States. They weigh about 35,000 pounds. The 
latest improved truck permits us to use the 33-inch wheel with 
the same facility as the 30-inch wheel, with no greater height 
from the rail. 

I can only say, so far as we are concerned in the city of Mil- 
waukee, the double truck car has come to stay. 


Test of Willard Third-Rail System. 


The installation of the Willard third rail system of electric 
traction upon a two-mile section of the Long Island Railroad 
will be begun about September 20, to give a practical demon- 
stration of the effectiveness and safety of this device. Railroad 
managers from all parts of the country will be interested in the 
tests to be made as soon as it is in operation. 
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Equipment and Maintenance of Electric Cars'—I. 
BY M. S. HOPKINS. 


W HAT is the best electric equipment to purchase and how 

can it be made to render the best service at the least 
cost? is the question which daily confronts the street railway 
manager, and one on which he is constantly seeking advice. 
There can be no answer which is applicable to all street railways, 
and no especial merit is claimed for the views set forth other 
than that they are the result of experience and born of repeated 
failures and successes. 


CAR EQUIPMENT. 


No fixed rule can be laid down for the selection of equip- 
ment, as climatic conditions, character of traffic, frequency of 
headway, conditions of roadway, municipal regulations and 
grades are all elements which determine what the equipment 
may or should be. 


CAR BODIES. 


For years car builders have attempted to devise a car body 
which would be equally durable in both summer and winter, 
but, judging from the character of equipment now in use on 
the majority of roads, such a car has not yet been produced. 

combination car with movable parts is not satisfactory for 
winter use, is troublesome, noisy and cold, and is lacking in 
many of the essential features of the open car for summer ser- 
vice. The open cross seat car of the barge type, with running 
boards on the side, seems by far the most desirable type of car for 
Summer service, affording the largest seating capacity and the 
best facilities for receiving and discharging passengers, which is 
a great advantage in city service. Considering all features, the 
box car with side seats, large windows, wide end door to the 
side of centre, roomy platform and vestibules closed on one 
side, seems best adapted to the average condition of winter ser- 
vice. While the vestibule type closed on one side is not so con- 
venient for the handling of large crowds, yet the additional safe- 
ty afforded on double track roads should receive full consideta- 
tion even at the expense of convenience. In localities where 
winters are accompanied with snow fall and freezing weather 
the vestibule affords protection to passengers, and motormen 
and conductors are able to render very much more efficient 
service. 

The long car body seems to be growing in favor with the rail- 
way manager, due to the comparatively small increase in opera- 
tion, in comparison to increased carrying capacity, and its al- 
lowing of the increase of headway or decrease in number of cars 
ran resulting in a large decrease in operating expense per pas- 
senger carried. 

The purchaser of car bodies should have a clear conception of 
the details of car construction, and specifications should clearly 
set forth the essential feature—minor details of interior finish 
and decoration being left to the manufacturer. 

In the construction of box car bodies, the trusses should be 
as deep as possible, and great care taken to secure a perfectly 
rigid fastening at the end of the sill, as the slightest deflection 
throws an undue strain on joints and framing of car body. 

Where side sills are plated on outside with steel plates, all 
season cracks should be thoroughly filled with a thick mixture 
of lead and oil, and entire surface given a heavy coat of oil 
paint before plate is put on. It is hardly necessary to say that 
all joints should be well leaded and protected from moisture. 
A heavy steel roof rafter in one piece should be put in at every 
post, and a saving in maintenance will be made by having 
platform floors of oak or maple. The trolley stand should be 
mounted on a trussed support, which will distribute the strain 
to the ends of car as much as possible. 

Ash seems to be almost universally used in post and light 
framing of cars. This is probably due to the difficulty in securing 
the grade of oak necessary, the lighter weight of the ash and the 
greater ease with which it is worked. In spite of these difficul- 
ties, oak is far preferable, being stronger and more elastic, and 
will give a far longer life. 


CAR TRUCKS. 

Under average conditions a 22-ft. closed car or eight reversi- 
ble seat open-car body should be the limit for a single truck. 
Although there are single trucks which will carry a longer body 
fairly well, yet the increase in maintenance will in most cases 
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warrant the use of double trucks. The local conditions should 
govern the type of double truck used, the bolster type in most 
cases being preferable for long cars on high speed, suburban 
service, while for city service, where heavy grades and quick 
starts demand maximum traction, and short curves make it 
necessary for the wheel to turn under sill, the bicycle 
type must necessarily be used. This type of truck is no longer 
an experiment, and while they possibly require more careful in- 
spection and aajustment, very efficient service can be secured 
from trucks of this type. 

Trucks should be made tp of a small number of parts, cast 
and malleable pieces should be the lightest consistent with 
strength. The springs should be so arranged as to prevent os- 
cillation, and give an easy riding car under all conditions from 
no load to full load, and when the style of truck is of such de- 
sign as to prevent the use of an under truss, the spring base must 
be exceptionally long and the end springs so arranged as to re- 
lieve the strain on the car sills.. 

The brake mechanism should be so designed that the strains 
will be equally distributed on all parts throughout its range of 
movement. The pins should be of ample size to provide for 
wear. The slider method of support for brake beam will be 
found more satisfactory than the loop support. The minimum 
amount of friction should exist between brake staff and 
shoe and release springs be as light as possible. 


ELECTRICAL EQUIPMENT. 


In the selection of the electrical equipment the main point 
is to secure equipment of ample capacity and proper design for 
the service required. In a railway motor the mechanical and 
electrical features which influence its maintenance should receive 
very careful consideration. The bearings should be large and 
lubricated by oil from below and cup grease from above, and so 
designed that the drip from the bearings will fall outside of 
frame. The armature should be so constructed as to permit 
the shaft being pushea out without disturbing the commutator 
and winding. 

I am glad to note that the importance of light weight and slow 
peripheral speed of armature has been recognized in the recent 
design of railway motors. The inertia or flyweel capacity of 
the armature should be the smallest possible, consistent wth 
the work required. Engineers differ as to the best method of 
suspension. From a theoretical standpoint the cradle or side 
bar suspension has the lead. The dead weight is largely re- 
moved from axle, thereby eliminating to some extent the ham- 
mer blow on rail-joints, decreasing the wear on axle brasses 
and securing the better alignment of gears; yet, in practice, the 
nose suspension is still preferred by the writer, as the car starts 
more smoothly—the weight of motor on spring supports over- 
coming the jerk and quiver so common in other methods of 
support. The specifications for railway motors, as drawn up 
by leading manufacturers of to-day, amount to practically noth- 
ing, and would suggest that the purchaser of motors in his spe- 
cifications clearly define the rating heat limit and efficiency. 

The series parallel controller is in most respects a satisfactory 
device, the chief objection being the narrow range of speed on 
running notches. Specifications for resistance should provide 
that the last two points of resistance be of sufficient capacity to 
allow of their continued use as running notches, especially where 
cars are operated in city service. 

There are several types of magazine fuse boxes or cut-outs and 
single cut-outs using a special fuse, which possesses a number of 
points of merit. Without going into detail, it is the opinion of 
the writer that under average conditions the standard magnetic 
blow-out fuse box, using a link fuse, ts preferable. 

Each car should be equipped with a thoroughly reliable light- 
ning arrester. The points to be noted in selecting this device 
are as follows: The kicking coil should always be installed; the 
air gap should be as small as possible; there should be a positive 
and quick device for interrupting the current after discharge, 
and one which will not be injured by discharge; there should be 
a non-inductive resistance in the main circuit which will limit 
the flow of curre1.t and thereby prevent the opening of the cir- 
cuit breaker at the station when several arresters operate at the 
same time. 


KANSAS CITY, MO. The Board of Park Commissioners 
proposes to install an electric fountain in the Paseo at Fifteenth 
street. 
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Echoes of the Street Railway Convention. 


N industry, the annual gathering of whose representatives 
serves to bring together close upon 1,200 registered attend- 

ants is an event of more than ordinary import. When to this 
number of people directly interested are added thousands of 
others attracted by an exhibition of apparatus connected with 
the industry, it may be claimed that the event is a notable one. 
Thus every year the electric street railway convention—for the 
horse as a factor in the street railway business is now an extinct 
species—gains more and more in importance and continues to 
absorb much of the brain and energy and capital of the country. 
The selection of Boston as a place of meeting was a particularly 
happy one, because it was the first large city in the country to 
equip its lines electrically, and its magnificent system of electric 


railroads of to-day, which was placed freely at the disposal of 
the members and their friends during the convention, attested 
fully the high perfection to which the art of urban electric rail- 
roading has been brought. Although Boston itself had noth- 
ing to offer in the way of conduit electric railways, it did have 
something superb to offer in the way of subways, and those who 
have not visited Boston since the opening of the latter can form 
but little idea of the tremendous benefit derived from the in- 
creased speed and general comfort afforded by these tunnels. 
The Boston Elevated Railroad surely deserves the thanks of the 
citizens of Boston for the magnificent piece of work undertaken 
for their convenience, and practically without a cent of expense 
to the city, which is more than reimbursed for its outlay by the 
railway company. Nantasket Beach, close by, showed what 
could be done in the way of third-rail construction. 

Boston was most worthy of the occasion. The city itself pre- 
sented so many attractions and the excursions to outlying points 
organized for the benefit of the members of the Association and 
their guests were so numerous that every hour was pleasantly 
occupied. Indeed, we are afraid that Boston has unfortunately 
set so high a standard of excellence in entertainment that few 
convention cities will be able to reach it in the future. 

As to the papers read, it seems that those bearing on questions 
of finance or paying qualities of various operating devices and 
stimulants to travel aroused most interest and discussion. One 
of the most timely of these was the paper of Mr. Richard Mc- 
Culloch on the “Comparative Earnings and Economy of Single 
and Double Truck Cars for City Use.” The author pointed out 
that this question was dependent to a large extent upon the mer- 
its of long or short cars. He proceeded, therefore, to discuss 
the merits of the latter, and reached the conclusion that local 
conditions must to a large extent determine the kind of car 
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which the railroad company should operate. Such local condi- 
tions are: The class of people who constitute the passengers, 
the location of the road with reference to the established line of 
travel, the amount of pleasure travel received by the road and the 
keenness of competition with other roads. As to the old ques- 
tion of trailers, their utility is still considered doubtful, as the 
trailer, not being an automobile, requires the services of men on 
the car and horses at the car barns. There were, however, ques- 
tions on which the relative merits of the single and double trucks 
were directly dependent. These were the wear and tear on 
trucks and motors, the power required and the use of trailers, the 
seating arrangements and convenience of exit and entrance and 
the preferences of passengers. These are discussed in detail, 
and the final conclusion reached is that the single truck car .s 
more suitable for short hauls, dense trafic, many stops and low 
speed. The double truck car, on the other hand, is more suit- 
able for long hauls, high speed, few stops and pleasure travel. 
In the discussion which followed Mr. McCormack, of Brooklyn. 
made the remarkable statement that the double truck cars had 
increased the patronage of their lines to such an extent that they 
were compelled to shorten the headway. This was corroborated 
by Mr. John I. Beggs, of Milwaukee, who stated that every one 
in the service of the company has now been converted to the 
use of double truck cars and that they have arrived at a standard. 
Also, that the people would actually wait for double truck cars 
on certain lines, and that it was not possible to obtain an aver- 
age speed of nine miles per hour with a single truck car because 
of the oscillating motion and the liability of the displacement 
of the trolley wheel. On the whole, it appears to have been 
brought out that a double truck car has decided advantages over 
the single truck car for city traffic, and wherever used it has 
come to stay. 

The grievances of the electric railroad companies who have 
contracted to carry mail for the United States Government were 
ably voiced by Mr. W. S. Dimmock. With the unquestioned 
and admitted advantages secured to the Government by the 
trôlley postal car, there is every reason for the street railway 
companies insisting on a fair and just compensation. Take the 
case of Boston, as mentioned by Mr. Sergeant, whose lines trans- 
ported mail over 170,000 miles during the first few months of 
1898, and to the amount of 100,000 pieces of mail matter a day, 
but the service only paid its running expenses. Mr. Beggs be- 
lieved that there was very little profit in the mail service busi- 
ness for street railway companies, claiming that platforms were 
more advantageous for the accommodation of passengers than 
for the storage of mail pouches. We are glad to note that an 
efficient committee was apointed by the Association to look into 
this matter, and expect to see it accomplish good results. 

Another interesting and timely topic on which a paper was 
presented by Mr. Walton H. Holmes, and which was ably aad 
profitably discussed, was “To What Extent Street Railways Should 
Engage in Amusement Business.” The consensus of opinion ap- 
pears to be that this question is largely dependent on local con- 
ditions, such as the extent of area and population of cities, the 
climates, the tastes of the people and the nature of the surround- 
ing country. In most cases it appears as if the companies have 
seen fit to charge a fare in excess of 5 cents to transport people 
to places of amusement established and kept up by the railway 
companies themselves. In addition to this, an entrance fee to 
the place of amusement is generally charged, and an extra fee 
for any special attraction within the garden itself. This latter 
was found to be expedient to ensure a profit to the company, if 
the places of amusement are owned and controlled by city au- 
thorities. It appeared to be the general belief that the promo- 
tion of amusement enterprises was a good method of stimulat- 
ing business and that, while ıt might cause a congestion on a 
certain part of the line, this portion might serve as a feeder to 
the others. There was one point brought out in the discussion 
which was perhaps lost sight of by most speakers, or perhaps 
has fortunately not been brought to their attention, and that is 
the liability to accidents where so large a number of persons 
have to be transported to one place in a short period of time and 
the consequent loss to the company in the form of payment for 
damages. One of the speakers had two such cases to deal with 
recently, and is of the opinion that they have cut a great gash 
in the profit column of the amusement business. Summing up 
the matter, however, it appears as if the question is favorably 
looked upon by street railway managers, and that if properly 
handled large profits may accrue from this sort of service. 

The paper by Mr. M. S. Hopkins on the “Equipment and 
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Maintenance of Electric Cars” showed that this question is one 
which requires a great deal of experience in order to be able to 
determine the best method of taking care of the equipment and 
ordering the best material for every branch of the service. He 
does not advocate the trip inspection of cars, as it involves un- 
necessary expense, requiring, as ıt does, the services of an in- 
spector, who is necessarily a man of some ability, for each line 
of cars. Neither does he favor night inspection. The author 
does not believe in elaborate systems for the periodical testing 
of insulation, claiming that their value has not been fully dem- 
onstrated. 

The question of inspection and testing of motors was ably 
treated by Mr. Fred B, Perkins, who has given this subject care- 
ful attention. In his opinion five men are required to attend to 
the inspection and care of twenty cars, two to do the greasing 
and inspection of motors, one to keep the controllers in repair, 
one to take care of the trolleys and assist in taking care of trucks 
and car bodies and one to have charge of the latter two. 


A very exhaustive and helpful paper was that on the “Cost of 
Electric Power for Street Railways at the Switchboards, Both 
Steam and Water Power,” by Mr. R. W. Conant, of Boston, who 
has made a eareful study of the conditions present in forty-four 
power stations located at important street railway centres 
throughout the country. The aggregate capacity of these sta- 
tions is 98,387 kilowatts, or 131,800 electrical h. p. He brought 
out the important point that the cost at the switchboard is now 
to be reckoned in kilowatt hours as the unit of power instead of 
horse power, which has hitherto been used. 

The figures given by Mr. Conant in reckoning the cost of 
power and the fixed charges in central stations, as well as the 
method adopted by him for getting at the results, are of great 
value and importance and by far the most valuable which have 
come to our notice. They will certainly prove a great aid to 
street railway managers in the design, construction and eco- 
nomic maintenance of their power stations. 


The Work and Needs of Our Patent Office. 


F it be true, as has been said, that the patent office is the 
pulse of a nation, then these United States must have been 
in a very healthy condition during 1897 judging from the report 
of that office which has just been issued. It teems with inter- 
esting figures which show that the inventiveness of this country 
is on the increase, but that the Patent Office is being managed 
on so economical a basis as to injure the great mass of in- 
ventors clamoring for protection and industries awaiting further 
development. 

In 1897 there were received 45,661 applications for patents, 
which is a greater number than for any previous year in the 
history of the office. 23,729 patents were granted, which num- 
ber was only exceeded in 1885, 1890 and 181, the highest, 
26,292, being reached in the last named year. The cash received 


was the greatest since the establishment of tne office; the money 
expended, $1,122,843, however, being exceeded in several years. 
The receipts over expenditures was $252,798, and the total bal- 
ance to the credit of the Patent Office in the treasury of the 
United States on January 1, 1898, was’ $4,971,438. Regardless 
of this laudable state of affairs, there haS~been no increase in 
the force or facilities for doing the work. The consequence of 
this is, as might be expected, that the work of the office is 
largely in arrears. The number of applications awaiting action 
December 28, 1897, was 11,382. Of these, 7,858 were applica- 
tions which had not been taken up for examination. The first 
few months of 1898 have added largely to this already stu- 
pendous accumulation, and unless relief is given by Congress 
in providing additional force, the work will fall hopelessly in 
arrears. 

It may be of interest to learn that the number of applications 
filed in 1897 exceeded by over two thousand the total number 
of applications filed in the twenty-four years from 1836 to 1860. 
In proportion to population more patents were issued in 1897 
to citizens of Connecticut than to those of any other State, 
namely, I to every 786 inhabitants. 

As a matter of comparison, it may be of interest to state 
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that the number of applications in England during 1897 was 
30,958, an increase of 765 over the number applied for in 1896, 
against 45,661 applications and an increase of 1,679 over 1896 in 
this country. 


In submitting his report, Acting Commissioner A. P. Greeley 
makes a number of recommendations which if acted upon and 
passed by Congress, would greatly improve the efficiency of the 
office and increase its field of usefulness. The Commissioner’s 
suggestions are timely and based upon years of active experi- 
ence in the service of that branch of our Government, and 
therefore deserve careful consideration. Among these sugges- 
tions are the following worthy of special mention: “The Patent 
Office should command the highest order of talent, and no such 
body of men as compose the examining corps of the office can 
be anywhere else brought together for anything like the salaries 
here paid them. The corps is unsatisfactory only in numbers 
and permanence.” He commends the classification of patents, 
such as is practiced by the English Patent Office, and says that 
no public money is asked for or needed for this purpose. The 
income of the Patent Office is ample for this and every other 
need. He urges the enlargement of the library so as to increase 
the efficiency of the search department, which is also inadequate 
in numbers. 


The number of interferences brought before the chief examin- 
er in 1897 was 815, which is additional work for this official and 
his four assistants, and the Commissioner is of the opinion that 
the Patent Office should be relieved of this interference work. 
It has not the proper machinery for conducting such proceed- 
ings. A bill providing for the creation of 2 court independent 
of the Patent Office for the trial of these cases is now before 
Congress and should receive favorable consideration. The 
British Patent Office publishes, in book form, abridgments of 
patents relating to the various classes of invention. Nearly 
every Commissioner of Patents for the past forty years has 
recognized and urged the necessity for the publication of like 
abridgments of United States patents. They would be of very 
great value not only to the examiners in the office and to in- 
ventors, but to the general public. He urges further, the printing 
of a larger edition of the official gazette, the expense of which 
would be but little more than the cost of paper and press work. 
These copies, properly distributed to libraries and other public 
institutions, particularly schools in which mechanic arts are 
taught, would be of substantial service to the public. 


He deplores the condition of the scientific library, which, 
though perhaps unsurpassed by any similar library in the world, 
is yet far from complete and satisfactory. 


As during the past year a number of the most efficient exam- 
iners of the office have resigned, because of inadequacy of sal- 
aries paid, the Commissioner hopes for speedy action by Con- 
gress to lessen or eliminate such occurrences in the future, by 
giving the men salaries commensurate with their abilities and 
duties. He touches further upon the necessity for a patent bar 
and upon necessary changes in the new patent jaw and laws 
regarding trade-marks. 


A very interesting, though not quite up-to-date portion of 
the Commissioner’s lengthy report is that dealing with the de- 
velopment of industries :hrough patented inventions and the. 
creation of new ones. He devotes entire chapters to the de- 
velopment of the electric railway, the telephone, copper wire 
and aluminum industries. He tells us that since 1880, 28,457 
patents have been granted relating to electrical matters, which 
represents an income of just one million dollars to the Patent 
Office and about one and a half millions to the attorneys. Con- 
sidering these vast amounts of ‘money spent by inventors and 
companies for having their ideas and rights protected, it cer- 
tainly seems reasonable to demand prompt action on the part 
of Congress for providing sufficient revenue to meet the grow- 
ing and imperative needs of the Patent Office. 


Let our Jawmakers remember the words of the Hon. A. P. 
Greeley, that “it is to the stimulus to invention given by our 
patent system that the great increase in our exports is largely 
due, and it is on American invention, as fostered and stimulated 
by the patent system, that we may confidently depend for ability 
to maintain the high rates of wages paid to American workmen 
and yet compete successfully in the markets of the world with 
nations where the workman receives but a meagre return for 
his labor.” 


LLG 


ee seventeenth annual meeting of the American Street Rail- 
way Association was held at the Massachusetts Charitable 
Mechanics’ Association Hall, September 6-9, 1898. 
TUESDAY, SEPTEMBER 6. 

President Lang called the meeting to order at 11 o'clock and 
introduced Mayor Josiah Quincy, of Boston, who delivered an 
address of welcome. 

The following were admitted to membership in the Associa- 
tion: Elmira & Horseheads Railroad Company, Elmira, N. Y.; 
Portchester Traction Company, Portchester, N. Y.; Portland & 
Yarmouth Electric Railway Company, Portland, Me.; Ports- 
mouth Street Railway Company, Portsmouth, Va. 

The President then read his address, an abstract of which fol- 
lows: 

We are to-day, for the seventeenth consecutive year, assem- 
bled in furtherance of the objects of our Association, under con- 
ditions most favorable to a pleasant and profitable meeting, for 
we are in the house of our father, the city of our birth. As the 
presiding officer of the Association and in the name of the street 
railway men of Boston, I bid you a hearty, sincere and joyous 
welcome. 

As I trace the history of the Association from its inception 
I am convinced that its founders, in the words of Emerson, 
“builded better than they knew,” for is it not remarkable that 
they should have chosen a name and set forth in our constitu- 
tion the objects of the Association so wisely and well that no ma- 
terial change has been required to adapt them to present condi- 
tions, which are so radically different from those then prevailing. 
The constitutior then as now says: “The object of this Asso- 
ciation shall be the acquisition of experimental, statistical and 
scientific knowledge relating to the construction, equipment and 
operation of street railways,” etc. 

The need for experimental knowledge in connection with a 
mule goes without saying, and statistical and scientific knowl- 
edge, with reference to harness, cars or strap-rails sounds very 
ancient as compared with engines, boilers, generators, girder 
rails, vestibuled cars, lightning arresters, ohms, volts, watts, am- 
peres, etc., the familiar subjects of to-day. I do not mean, how- 
ever, to belittle the value of the investigation, discussion and as- 
sociation of the earlier days, because there afe too many veter- 
ans present (and I might myself be called one), who can testify 
to the great benefit derived therefrom. It does seem, however, 
that the necessity for holding meetings in different cities was 
greater formerly than now, for in order to know very much about 
what others had done or were doing we had to go to them, 
whereas now we can see almost everything in connection with 
our business in the room below, except the mercurial portion 
known as the State legislature, common council, tax gatherer 
and ubiquitous damage lawyer, so called. 

The President then gave a brief account of the various meet- 
ings of the Association. 

“I have thus briefly recounted our movements and spoken of 
the motives which it has seemed from the best information at 
hand prompted the Association in selecting its places of meet- 
ing, and the value of such selections and other reasons why the 
Association has grown to its present proportions and standing. 
Its growth and experiences, like all such organizations, have not 
been without some severe trials, but, unlike the prodigal son, 
we have wasted none of our substance in riotous living, but have 
improved at each successive step, and now reach home, not only 
the birthplace of the Association, but the home of the electrical 
industries in a larger sense, perhaps, than any other locality 
in the world. The people of Boston not only turnish money 
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with a lavish hand to carry forward the work of developing the 
subtle power now so useful to us and all mankind, but also much 
of the brains and energy needed to make its use practical. Of 
this fact one circumstance will bear witness, and it is that Mr. 
C. A. Coffin, a Boston man, is still retained at the head of the 
largest electrical manufacturing corporation in the United States, 
if not in the world. 

“In the growth and development of our Association and the 
business we represent let us not forget the priceless and unri- 
valed assistance rendered by the technical press. Without a 
spokesman, a guardian ever faithful to our interests as they have 
been, our progress would have been much slower and our path- 
way exceeding rough. All honor to these devoted publishers 
and editors. 

“Nor must we for a moment forget (if we could) the indefati- 
gable supply man, for he is the noblest Roman of them all. It is 
his courage, foresight and energy in taking up the new and use- 
ful article and pressing it upon our attention that helps to effect 
economies. We may sometimes be prematurely persuaded, but 
that is not the fault of the supply man; it is simply one of the 
arts of his trade necessary for us to learn. But, seriously, with- 
out them the meetings of our Association would be materially 
weakened and lose much of their interest and value. Let us, 
then, not fail to give them and their exhibits all the attention and 
examination time will permit. 

“I desire to call attention to our fellow-workers and associates, 
the Accountants’ Association, who hold their meetings simul- 
taneously with ours each year, and are even now in session in an- 
vther part of the building. The whole business of the street 
railway devolves around the accountant’s office, and many of us 
can attest the value of having efficient persons in charge thereof. 
It is with the hope of enabling them to make their services more 
valuable to their respective companies that the Association was 
formed, hence they should receive every assistance it is possible 
for us to render. I bespeak for them your cordial co-operation. 

“In closing I wish to thank our efficient secretary and the Ex- 
ecutive Committee for their cordial aid and support during the 
year, and to assure the members of the Association of my great 
appreciation of the honor of being called a year ago to the office 
of president.” 

The report on the “Comparative Earnings and Economy of 
Operation Between Single and Double-Truck Cars for City 
Use” was then read by Mr. Richard McCulloch, the electrical 
engineer, Cass Avenue & Citizens’ Street Railway Company, St. 
Louis, Mo.’ 

The report of the treasurer was presented, showing a balance 
on hand of $3,656.28. The Association has a membership of 161 
companies. 

It having been suggested that all the members of the Associa- 
tion who were present at the organization of the Association in 
Boston, in 1882, should rise, the following gentlemen arose: 
Messrs. W. Worth Bean, St. Joseph, Mich.; George B. Kerper, 
Dayton, O., and Julius E. Rugg, Boston. 

Adjourned. 
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WEDNESDAY SESSION. 

President Lang called the meeting to order at 10:30 a. m., 
and a paper was read on “Carrying of United States Mail 
Matter on Street Railways,” by Mr. W. S. Dimmock, General 
Superintendent, Omaha & Council Bluffs Railway and Bridge 
Company, Council Bluffs, Iowa.” 

Mr. Sergeant. Boston, in heartily endorsing all that the 


1For abstract of paper see page 251. *See page 250. 
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writer had said, gave some interesting data of his experience 
an Boston. The trolley mail cars were inaugurated May 1, 1895, 
and the night service June 3, 1895. In 1898 the car mileage will 
aggregate 170,000 miles. 

There were originally twelve stations, to which have been 
added one at Charlestown, January 1, 1897, and one at Rox- 
bury Crossing, February 1, this year, on which date also a 
pouch service was established between Somerville and West 
Somerville. Connections have always been made with Boston 
& Albany and Providence depots, and Union station. Sixteen 
men are constantly employed, eight conductors and eight mo- 
tormen. Out of about 45,000 trips run (to January 1, 1898), 
there were 360 failures or irregularities, or about 8-1ooths per 
cent., and that was almost wholly due to the snow and the con- 
sequent blockading of teams in the narrowest streets. Seven 
cars handle 100,000 pieces of mail daily. The system is under 
the supervision of New England Superintendent of Railway 
Mail. In other cities the trolley and cable service is under con- 
trol of the local postmaster. Each car handles nearly five and a 
quarter million pieces of mail, or a total of 36,561,170 pieces for 
the seven cars in a single year. Mr. Sergeant also agreed with 
the writer of the paper about the question of compensation, and 
thought that something might be done by the Association. He 
said: ‘‘We have never received a compensation here which has 
more than paid our running expenses. I think that any rate 
that should be fixed in an arbitrary manner, so much a car mile 
for carrying the mail, is entirely unfair. It all depends, it seems 
to me, on the conditions; what service is rendered, what the 
character of the service is, whether combined with passenger 
service or whether it is done with independent cars, and what 
the local conditions of expenses are.” 

Mr. Beggs, of Milwaukee, spoke of the preliminary stages of 
establishing a mail service through which his company is going 
at the present time. He did not appear to be enthusiastic over 
it, because of the fact that it did not seem to promise a profit 
and that the amount of protection that the various roads ex- 
pected when they were established as mail routes, has not been 
of the advantage to them that they had hoped for. He ques- 
tioned the advisability of carrying mail pouches on the regular 
cars of the system, saying that the platforms were too valuable 
to use to carry a mail pouch at three cents a mile, and it would 
very greatly inconvenience the patrons of the line, many of 
whom insist on using the platforms, whether one liked it or not. 
He further agreed with Mr. Sergeant that a committee of the 
Association should be appointed to take this question up with 
the Government for the purpose of having a fair rate of com- 
pensation. 

Mr. Farson, of Chicago, after expressing views similar to 


those of the previous speakers, moved that a committee of five _ 


be appointed to act under the directions of the Executive Com- 
mittee and communicate with the different members of the As- 
sociation and get all the facts before them, keep the Association 
advised of their proceedings and that they have authority to 
confer with the Post Office authorities. This motion was 
seconded by Mr. Beggs, and carried. 

Mr. Robert McCulloch, of St. Louis, stated that one of the 
roads in St. Louis made a contract with the Government to 
carry the mail and had two cars built especially for the 
purpose. They expected to derive a benefit by being able to 
designate the road as a U. S. mail route, and they had the in- 
scription made on their cars, “U. S. Mail.” As soon as the 
cars appeared on the streets, at the suggestion or interference 
of somebody, no one knows who, the Government required the 
sign to be taken off all the cars. | 

Mr. Dimmock, Council Bluffs, pointed out that the committee 
should keep that point in mind; it is in the power of the As- 
sociation to dictate terms to the Government. 

Mr. Payne, Milwaukee, expressed the belief that the trouble 
lay largely with Congress. 

The Secretary then read the paper on “Maintenance and 
Equipment of Electric Cars for Street Railways,” by Mr. M. S. 
Hopkins, electrician, Columbus Street Railway Company, Co- 
lumbus, Ohio. 

Mr. Sloan, of Chicago, in discussing the paper, stated that he 
did not utterly condemn night inspection. With them, he said, 
might inspection works quite satisfactorily for several reasons; 
the main one being that motor brushes were changed every 


1See age 256. 
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night. It works well on the commutators and results in very 
little burning down of the commutators, and besides, a car can- 
not be overhauled too often. 

Mr. Hawken, Camden, Me., said that he had noticed that the 
rear motor on the series point with the fields does about all the 
work, and the forward motor does very little. He knew of one 
road in particular that uses this point very largely, and they 
have a great deal of trouble burning out armatures, and he 
should like to know which was really the most efficient point 
in running the motors on series connections. 

A vote of thanks was then tendered to Mr. Hopkins. 

Mr. Ely extended an invitation to the members of the Asso- 
ciation to attend the annual convention of the New York State 
Street Railway Association, which will be held at the Manhattan 
Beach Hotel on Tuesday and Wednesday, September 13 and 14. 

An adjournment was then taken until 9:30 o’clock Thursday 
morning. 


THURSDAY SESSION. 


President Lang called the meeting to order at 10:30 a. m. An 
invitation was sent to the International Association of Factory 
Inspectors, which were in session at the House of Representa- 
tives, to attend the sessions of the Association and to inspec 
the exhibits. 

The following paper was then read: “To What Extent Should 
Street Railway Companies Engage in the Amusement Busi- 
ness?” by Walton H. Holmes, General Manager, Metropolitan 
Street Railway Company, Kansas City, Mo. 

Mr. Wyman, New Orleans, in opening the discussion, by re- 
quest, expressed his positive belief that a strict railroad man 
should stick very closely to his line of work, and that he had 
very little freedom or time for going into the amusement busi- 
ness or any other sort of business that was not intimately con- 
nected with the daily operation of his cars, the management 
of his power plant and that style of business and methods that 
pertain specially and particularly to the working of his road. 
He said that he had found, however, that in a great number of 
cities this promoting of amusement enterprises was a very good 
method of stimulating the business of the company, and that 
Mr. Holmes was right in saying that it was a proper thing for 
the street railway companies to aid in the development of the 
municipal improvements like public parks, etc. Regarding the 
question of congestion of travel, he stated that they are always 
willing to have a good deal of congestion in running a street 
railroad. It is always to be remembered, he said, that if a resort 
at the end of some particular line should, for the time being, 
congest the travel upon that line, in a great many instances 
they used that line as a feeder to the others. 

One thing we must always remember, he continued, that is 
that street railroad riding is, after all, a habit. As a habit it 
is growing. 

Mr. Davis, Williamsport, stated that the experience in Penn- 
sylvania among the small towns, is that the profits derived from 
the amusement business is not in proportion to the risk of the 
money spent, and in quite a majority of places, the rule being 
that it is almost impossible for the manager to separate the hot 
weather travel on amusement lines from the travel due to the 
entertainment or park itself. 

Mr. Holmes, Kansas City, replied that as far as Kansas City 
was concerned, where they had the out-of-town parks, they had 
kept careful record of the business because they sell tickets to the 
park, and he would be glad to talk that over with anybody or 
send information. . | 

Mr. Beggs, Milwaukee, stated that from his experience and 
observation in various cities, he did not believe that it paid a 
street railway company to go into the amusement business. 

Mr. Harrington, of Camden, stated that they were making 
some money, but whether they would make the installation and 
furnish the park if they had to do it over again was a question. 

Mr. Claflin, of Boston, speaking of the Norumbega Park, 
said that they had a very different experience from some of the 
gentlemen who had spoken. They have adopted the practice of 
charging an admission fee for the park and discriminate in favor 
of their railway patrons. Their railway carries its patrons a 
distance of five and a half miles for five cents. They sell on 
their cars for 15 cents a round trip ticket which includes ad- 
mission to the park. People going on foot or bicycle are 
The result is that the railway 
patrons get admission for five cents and the other people pay 
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ten cents. The result has been that the park has maintained 
itself and costs the railway company nothing whatever for its 
maintenance. 

President Lang, of Toledo, related a similar experience with 
a park on the lake shore. In addition to charging fifteen cents 
for the round trip and admission to the grounds, instead of 
giving free seats in the main park or body of the house, they 
put in reserved seats for which they made a charge of ten cents. 
They found that was working so well that they went into the 
gallery and put in reserved seats in the first two rows. There 
are also boxes that seat four persons which sell for twenty-five 
cents. The company found this last year that they came out a 
. few hundred dollars ahead of the operating expenses, but they 
ran the casino company as an entirely independent company 
without any relation to the railroad company at all. It increased 
the earnings of the railroad companies about $40,000 last year. 
This year the casino company will net about $6,000, counting 
a fair depreciation upon the buildings, and the railroad com- 
pany will increase its earnings over $50,000. 

Mr. Wyman, New Orleans, gave some interesting details 
about a resort on Lake Pontchatrain, about six miles from the 
city. He said that they keep an accurate record of their oper- 
ating expenses and receipts, and they find that their propor- 
tion of receipts to expenses varies little from the ordinary 
electric road. 

Mr. Thompson, Muskegon, gave some interesting details about 
a park at Muskegon, and its pavilions and theatrical attractions. 
He was of the opinion that a good park with good attractions 
was a paying venture for a street railway company. 

Mr. Cahoon, Elmira, spoke of the increased liability to acci- 
dents, and believed that the matter of damage suits and of the 
liability for damages that are incurred incident to the traffic in- 
crease should be considered. 

Col. Heft, Meriden, believed that the street railway men of to- 
day have run mad on the question of amusements, providing 
everything without any recompense whatever, and if they were 
going to make these parks pay they must be run upon a business 
basis and an admission fee should be charged. 

Mr. W. Worth Bean, the chairman of the nominating commit- 
tee, then presented the following ticket, which was unanimously 
elected: | 

President, Charles S. Sergeant, second vice-president Boston 
Elevated Railway Company, Boston; first vice-president, Henry 
C. Moore, president Trenton Street Railway Company, Trenton, 
N. J.; second vice-president, Ernest Woodruff, president Atlanta 
Consolidated Street Railway Company, Atlanta, Ga.; third vice- 
president, Walton H. Holmes, general manager Kansas City 
Railway Company, Kansas City, Mo.; secretary and treasurer, 
Thomas C. Pennington, treasurer Chicago City Railway Com- 
pany, Chicago, Ill. Executive committee, Albion E. Lang, pres- 
ident Toledo Traction Company, Toledo, O.; George E. Yuille, 
second vice-president of the West Chicago Street Railroad Com- 
pany, Chicago, Ill.; Frank Jones, president Memphis Street Rail- 
way Company, Memphis, Tenn.; John I. Beggs, general man- 
ager Milwaukee Railway and Light Company, Milwaukee, Wis.; 
Ira McCormick, general superintendent Brooklyn Heights Rail- 
way Company, Brooklyn, N. Y. The next place of meeting will 
be Chicago, Ill. 

The president then appointed a committee to look into the 
matter of the carrying of United States mail matter on street 
railways. 

Mr. T. Y. Dzushi, Chief of Finance and Manager of Stores of 
the Imperial Government Railways of Japan, and Mr. K. Suga- 
hara, chief engineer of the Kobi and of some street railroads 
soon to be built in Japan, being called upon, the latter addressed 
the convention briefly on the electric outlook in Japan. 

The secretary announced the names of eight new companies 
that had joined the Association since the opening of the meet- 
ing. 

A paper was then read on “Inspection and Testing of Motors 
and Car Equipments by Street Railway Companies,” by Mr. 
Frederick D. Perkins, electrical engineer Toledo Traction Com- 
pany, Toledo, O. The paper was accepted with thanks and the 
meeting adjourned till next day. 


FRIDAY SESSION. 


The president called the meeting to order at 10:40 a. m. and 
a paper was read on “Cost of Electric Power for Street Railways 
at Switchboard, Both Steam and Water,” by R. W. Conant, 
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electrical engineer Boston Elevated Railroad Company, Boston. 
Mass. 

On motion of Mr. Goff, Fall River, the committee on “Stand- 
ard Rules for Government of Conductors and Motormen” was 
continued for another year and the sum of $200 was appropri- 
ated for its use. ; 

On motion of Mr. McCormack, of Brooklyn, the thanks of the 
convention was given to the press of Boston for the intelligent 
manner in which they had written up the proceedings of the 
convention. The installation of the newly-elected officers was 
next proceeded with. 

President Sergeant then addressed the convention and made 2 
very happy speech. 

On motion the convention adjourned sine die, to meet in. 
Chicago in 1899. 


Convention Notes. 


THE entertainment provided for the attendants at the con- 
vention surpassed in scope and lavishness anything that 
has thus far, we believe, been attempted in connection with any 
of the electrical conventions, and, what is more, the manner in 
which the programme was carried out was worthy of all ad- 
miration. As a matter of fact, there was something to do or 
see Írom the beginning to the end of the convention. 

On Tuesday'afternoon a special train took a party of several 
hundred to Lexington, where a visit was paid to the Battle mon- 
ument, and a short account of the memorable skirmish was 
given by the Rev. Mr. Staples, secretary of the Local Historical 
Society. A visit was also paid to the house in which Hancock 
and Adams stayed on the night preceding the battle. 

Boarding the train again, the party was taken to Concord, and,. 
entering "busses in waiting, started on a tour, taking in all the 
points of historic interest in that beautiful old town. Among 
the points visited were the old Wright tavern, the homes of Em- 
erson and Hawthorne and of Mr. Bull, orginator of the Con- 
cord grape. The battleground and the statue of the “Minute 
Man” at the bridge were also visited, as well as a number of other 
places of historical interest, and the tour was concluded by an 
all too short stop at the house of the local historical society, 
where many of the most interesting relics of the Revolutionary 
period were inspected. 

It might have been supposed that this would have been enough. 
for one day’s pleasure, but not so. In the evening a reception 
was held at Revere Hall, with dancing, and a sumptuous colla- 
tion was served later. 

On Wednesday morning the ladies were taken to points of 
local and historical interest, being accompanied by a guide. 

At 2 o'clock on Wednesday afternoon the members took the 
special cars placed at their disposal by the Boston Elevated Rail- 
road Company from the Brunswick to the wharf, and boarded. 
the boat for Nantasket Beach, passing through the beautiful. 
harbor. The various beach attractions, including the chutes, 
served to while away the afternoon. Quite a large party, at the 
invitation of Col. Heft, boarded a special train on the Nantasket 
Beach Road, operated on the third-rail plan, and were taken 
quite a distance, inspecting the power house on the way. At 6- 
o’clock the members sat down to a clambake at the Ocean View 
House, and it was nearly 10 o’clock before the party were landed 
at their destination in Boston, special cars awaiting them at the 
wharf to take them back to their headquarters at the Brunswick. 

On Thursday morning the officers of the Association, accom- 
panied by the ladies, were driven on tally-ho coaches through the 
parks and through several of the finest residence streets of Bos- 
ton, including Beacon street and Commonwealth avenue. 

The convention adjourned somewhat earlier in order to pre- 
pare for the afternoon trip to Plymouth. Arrived there, special’ 
cars and coaches conveyed the party to the National Monument, 
commemorating the landing of the Pilgrims, and from there the 
party were driven to the celebrated Plymouth Rock, now housed. 
under a beautiful canopy of granite, and many took the oppor- 
tunity of stepping on this historical stone. After a drive about 
the town and the inspection of other landmarks, the party pro- 
ceeded to Pilgrim Hall and viewed many of the historic relics of 
the “Mayflower” and its passengers. Refreshments were then 
served at the Samoset House, and toward 5 o'clock the party 
boarded the train for Boston. 

In the evening the annual banquet of the Association was held 
at the Brunswick. The retiring president, Mr. Albion E. Lang, 
presided, with the incoming president, Mr. C. S. Sergeant, seated’ 
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at his right. The invited guests included Governor Wolcott, of 
Massachusetts; Mayor Quincy, of Boston; Mr. George G. 
Crocker, chairman of the Rapid Transit Commission, and a num- 
ber of others. The after-dinner toasts on the menu were as fol- 
lows: “Commonwealth,” Governor Wolcott; “The City of Bos- 
ton,” Mayor Josiah Quincy; “Rapid Transit in Boston,” Mr. 
George G. Crocker; “The New England Bar,” Mr. Samuel J. 
Elder; “Orators and Oratory,” Mr. Collins; “The New England 
Press,” Mr. Stephen O’Meara, of the Boston “Journal.” Gover- 
nor Wolcott was unable to attend, but was represented by his 
private secretary, Mr. J. M. Perkins. Mr. Collins was also un- 
able to be present. President Lang also called on Brig. Gen. 
W. A. Banker, first vice-president and general manager of the 
Boston Elevated Railway Company. Mr. Sergeant, the president- 
elect, being called upon by the president, made a few remarks 
expressing his thanks to the Association, and after a word of 
farewell by Mr. Albion E. Lang the banquet came to an end 
with the singing of “America.” 

On Friday morning the ladies were taken on a shopping trip, 
visiting the principal stores, and in the afternoon the members 
were taken on an excursion to Norumbega Park. 

The exhibition, held at the Mechanics’ Building, on Hunting- 
ton avenue, was most representative of the art in every respect. 
There could be seen everything connected with an electric rail- 
way, from a track-sweeper to a trolley-hanger, and the exhibition 
being free, was availed of by thousands of visitors, including 
many of the employees of the Boston Elevated Railroad Com- 
pany, who were particularly interested in all they saw. 

So far as the arrangements for the comfort and convenience of 
the delegates and of the exhibitors went, there was nothing that 
could have been carried out in a more painstaking and satisfac- 
tory manner. The Association had established a Bureau of In- 
formation in a handsomely decorated booth in charge of Mr. 
Robert H. Derrah. In this there was a private telephone, sten- 
Ographers, writing material and a post office. The uniform cour- 
tesy shown by all in charge of the Bureau of Information de- 
serves hearty commendation. 

The feature of the convention was the large attendance of la- 
dies—no less than 500 ladies’ badges having been issued. 

The press, as usual, was fully represented. ‘The Street Rail- 
way Journal” had a large, handsomely decorated booth, with 
their beautiful monster convention issue displayed on the outer 
walls. “The Street Railway Review” occupied a booth adjoin- 
ing the Information Bureau. Their convention issue also was 
a most admirable and artistic production. Among the electrical 
papers presented were the “Electrical Review,” “American Elec- 
trician,” “Electrical World,” “Western Electrician,” The Elec- 
trical Engineer and “Electrical Age.” Representatives were 
also present of “Power,” “Railroad Gazette,” “Engineering 
News” and other journals. 


Exhibit Notes. 


A. O. NORTON, Boston, Mass., exhibited a full line of the 
Norton patent ball-bearing lifting jacks and the improved “sure 
drop” track jack, ranging in capacity from 8 to 70 tons, a new 
feature being a traversing or replacing jack for street railway 
service. Mr. H. A. Norton was in charge. 

THE DEARBORN DRUG AND CHEMICAL CO. was 
represented by their Mr. Carr, who had a remedy for every ill 
to which boilers are heir. Mr. Carr also had a few pocket match- 
boxes as souvenirs for the company’s friends. 

OHIO BRASS CO., Mansfield, O.—The products of this 
firm include a full line of overhead material bell metal bearings, 
saddlery hardware and trimmings, engine trimmings, including 
sight feed oil cups and a large variety of brass trimmings. The 
exhibit occupied a handsomely trimmed booth to the right on 
entering the exhibition hall and remarkable in the number and 
variety of pieces exhibited. These included a full line of over- 
head material, including the flexible brackets of the Wood type, 
of which this company makes a specialty. A special line of 
materials for figure 8 trolley wire, clamps, special clamps for 
double trolley wire, and a line of acid and sulphur proof hang- 
ers for use in coal mine haulage. The exhibit included a large 
number of samples of the insulation known as the “Dirigo,” of 
which they make a specialty; a great variety of ears for pull off 
lines, a special locking device, consisting of cap and cone form 
of hanger; type D hangers having scollops and specially de- 
signed catch, which prevents the cup from becoming loosened 
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by vibration; feeder wire splicers up to 500,000 c. m. capacity; 
emergency splicers. Among the sundries we noted adjustable 
track brush holders and brushes, gongs, ratchet brake handles, 
snap switches, headlights, Eyanson quick brake switches, etc. 
Mr. C. K. King, secretary, and C.`L. Wilkinson, special repre- 
sentative of the company, were in attendance. 

GENERAL ELECTRIC CO.—At the end of the hall, where 
nothing intervened between the floor and the roof tree, an im- 
mense globe was erected by the General Electric Company to 
serve as an exhibit, not so much of its great facilities as of the 
world wide use of its apparatus. This company did not consider 
it necessary to make any special exhibit of its apparatus, as all 
the great dynamos now used to furnish current to drive the 
street cars of Boston were built in its works, almost every 
motor is of its manufacture, and with few exceptions, every 
switchboard and controller. 

The huge globe, representing the earth, was built up of papier 
maché upon a frame work of wood, and rested upon a black 
pedestal picked out with gold. The continents and oceans were 
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plainly depicted by the scenic artists of the Boston Theatre. 
The globe was built in 54 distinct sections to a scale of 312 
miles to the foot, was 25 feet 2 inches in diameter, and weighed 
3 tons. It stood on a pedestal 16 feet in diameter, and was 
placed in exactly the position occupied by the earth itself in the 
interstallar space, the north pole being indicated by an incan- 
descent lamp of 100 c. p. Two thousand seven hundred yards of 
papier maché, in nine layers of 300 square yards each, were em- 
ployed in the construction of the globe, the building of which 
occupied just two months. 

Dotted over the globe, thickly in the United States, less thick- 
ly in Europe, and sparsely in the less civilized countries, were 
small incandescent lamps of different colors, each lamp represent- 
ing the location of some city in which the General Electric 
Company has some typical installation. Four hundred lamps 
were employed. The installations included those for street car 
propulsion for mill or mine work, or for lighting purposes. No 
better idea of the extent to which American ideas on matters 
electrical have permeated throughout the whole earth, could pos- 
sibly be gathered than from a glance at this globe, and the 
mind reverted to the names of Edison, Thomson, Van Depoele, 
Sprague, Brush and others whose practical genius made this 
world-wide use of electricity possible. 

Each country was indicated by its national flag, and the Stars 


and Stripes fluttered not only over the United States, but also 


over Cuba, Porto Rico and the Sandwich and Philippine Islands. 
The interior was richly upholstered, the decorative color 
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scheme being worked out in pink and green. The air was kept 
cool by electric fans and the lighting of the interior was all in- 
direct. The globe will remain in place during the Mechanics’ 
Fair, and will then be taken down and sent to Paris, where it 
will occupy a prominent position in the Electrical Building, at 
the Exposition of 1900. 

The space behind the globe was set out with comfortable 
chairs for the benefit of visitors. Here also was set up a model 
plant to’show the practical working of the Thomson car re- 
cording meter, consisting of a G. E. 800 motor, and R 11 con- 
troller and the necessary resistances, the car meter, fuse and a 
form M circuit breaker. The load was applied to the motor by 
means of a brake working on a pulley keyed to the armature 
shaft. Behind this plant was an instrument board, on which 
were exhibited the latest types of astatic volt and ampere me- 
ters, inclined coil switchboard and portable instruments, motor- 
vehicle meter and edgewise ammeter, all grouped around a type 
M station recording wattmeter reading to 8,000 amperes. On 
an easel a framed sign showed the railroads in the vicinity of 
Boston employing General Electric apparatus and the details 
of their equipment. Above the instrument board hung another 
illuminated sign—the complement of the globe—setting forth 
the railway record of the company, which has manufactured 
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office; A. D. Babson, Baltimore office; H. T. Heywood, Atlanta 
office. The Supply Department, at Schenectady, was represented 
by J. B. Lovejoy, general manager; H. C. Wirt, engineer, and 
J. K. Aitken. The Railway Department, by W. B. Potter, chief 
engineer; F. E. Case, E. D. Priest, L. C. Batchelder and C. A. 
Barry; the Patent Department, by A. J. McDonald. 

BARNEY & SMITH CAR CO., Dayton, O., manufacturers 
of trucks and cars, exhibited three types of trucks, one being 
their well-known single truck and the others Class H, double 
motor truck and the maximum traction double motor truck. 

DUPLEX CAR CO., New York and Boston, exhibited a 
complete car of the duplex type, manufactured by the Briggs 
Car Company, of Amesbury, Mass. This car combined the prin- 
ciples of an open and closed car, being changed from one to the 
other very readily. For converting it into an open car the side 
panels, including the sash and glass, are slid upward and housed 
under the roof. The exhibit was in charge of J. A. Lowell, pres- 
ident; W. B. Crittenden, vice-president, and Mr. George Moore, 
inventor and patentee. 

THE SAFETY THIRD-RAIL ELECTRIC CO., New York, 
exhibited a model of their system, with car one-sixth size, op- 
erating on a circular track about 8o feet in length, with turnout. 
one section being immersed in a tank of water to show that the 
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and sold up to September 1, 1898, 2,285 railway generators, ag- 
gregating 423,101 h. p.; 52,341 railway motors aggregating 1,270,- 
865 h. p., and 50,000 series parallel controllers. 

Let into the pedestal of the globe were two spaces fitted with 
shelves, on which were shown the most recent types of overhead 
material, circuit breakers, lightning arresters, etc. The entire 
convention hall was lighted from G. E. enclosed arc lamps. 

Headquarters were established in the Hotel Brunswick, where 
in the Venetian room several albums containing photographs 
showing the wide diversity of General Electric work and a fine 
collection of medals and diplomas were set on the tables. 

Mr. W. J. Clark, general manager of the railway department, 
had the interests of the General Electric Company in his care, 
and no complaint was heard of its hospitality. Mr. Clark was 
assisted by the following representatives of the company: 
Messrs. C. B. Davis, F. M. Kimball, C. C. Pierce, C. D. Has- 
kins, S. B. Paine, G. E. Steele, of the Boston office: R. H. 
Beach, T. Beran, J. J. Mahoney, T. A. Branion, W. G. Bushnell, 
of the New York office; Theo. P. Bailey, of the Chicago office; 
G. D. Rosenthal, St. Louis office; H. J. Crowley, Philadelphia 


car can be operated should the track become submerged. The 
exhibit also included the non-arcing switches, by which the cur- 
rent is cut out or let into the active rail. A full description of 
this Murphy system appeared in The Electrical Engineer of 
April 7, 1898. Capt. John McLeod Murphy, Mr. E. V. Baillard, 
Mr. William Devoe, Mr. John Cokeley and Mr. G. Kahn were in 
charge of the exhibit. 

AMERICAN VITRIFIED CONDUIT CO., New York. The 
exhibit included single, triple, quadruple and six-duct sections in 
different lengths, so that the joints are easily broken. There was 
also a section of multi-duct conduit laid in position as it ap- 
pears in the trench on a concrete bed, with manhole construction 
and manhole cover, one section being undermined to show the 
strength of the joints. The exhibit was in charge of Mr. C. J. 
Field, general manager and chief engineer of the company. 

SANITARY ENGINEERING CO., Philadelphia, manufac- 
turers of ventilated manhole covers, specially designed for elec- 
tric conduit service. These covers are provided with valves and 
grooves, which allow the air to escape but do not admit moisture 
under any conditions. The valves are operated by the passing of 
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vehicles, and as each one is located in a funnel-shaped cavity as 
they operate the interior air is discharged and drives the moist- 
ure from the receptacle. These covers are so designed that they 
may be filled with any kind of paving to correspond with the 
street. The exhibit was in charge of Mr. Alfred B. Botfield, 
patentee. 

WALKER COMPANY, Cleveland, O. This company’s ex- 
hibit included a three-panel four-circuit switchboard, equipped 
complete in every detail for street railway power house, a case 
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EXHIBIT OF THE WALKER CO. 


containing separate parts of armature and commutator construc- 
tion, representing a complete winding, one of partial winding 
and one with commutator attached and one with bare core; two 
styles of motors 33 S., with new type of solenoid controller; a 
15 L. motor, two No. 5 motors mounted on the Peckham trucks, 
the whole mounted on a 60-foot section of the underground trol- 
ley construction of the Love type. The exhibit also included a 
large number of the Walker enclosed arc lamps for 110-volt cir- 
cuit. Mr. S. S. Short, Mr. H. McL. Harding, New York repre- 
sentative; Mr. C. H. Black, Mr. J. A. Anthony, Mr. M. D. Law, 
Mr. H. G. Issertel, Mr. F. W. Sawyer, of the Boston office; Mr. 
H. B. Gay, of the Baltimore office; Mr. R. A. Byrnes, of the 
Buffalo office; Mr. J. Holt Gates, of the Chicago office; Mr. N. 
F. Moon, Pittsburg office; Mr. J. N. Dodd and Mr. J. D. Moore 
were in charge of the exhibit. 

PECKHAM TRUCK COMPANY, Havemeyer Building, N. 
Y. This exhibit included twelve trucks, representing every va- 
riety of the Peckham system of trucks, and occupied the largest 
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space of any single exhibit at the convention. Some of the double 
trucks were equipped with motors of the Walker, General Elec- 
tris and Westinghouse make. This firm are now making 
a specialty of their swing-bolster trucks for double truck 
cars, known as Type No. 14 A, No. 14 A extra heavy, 
No. 14 B short wheel base and No. 15. Besides the 
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trucks the exhibit included an equaliizng brake shoe 
head, recently brought out by this company; also two types of 
maximum traction trucks known as No. 14 D 2 and No. 14 D 3. 
The exhibit was in charge of Mr. Edward Peckham, president; 
Mr. E. G. Long, vice-president; Mr. J. H. Hanna, manager; Mr. 
W. H. Gray, of the Chicago office; Mr. A. W. Field, of the Bos- 
ton office; Mr. W. C. Rogers and Mr. George H. Bowers, of the 
New York office. 

WESTINGHOUSE ELECTRIC AND MANUFACTUR- 
ING CO., Pittsburg, Pa.—This company exhibited a 25 k. w. 
rotary transformer, changing direct current into alternating cur- 
rent, small alternating motor with attached exciter, an exhibi- 
tion of practical operation of lightning arresters, also pneu- 
matic switch and circuit breaker outfits. These switches are 
operated by compressed air at a pressure of about 80 pounds 
and have 2,000 amperes capacity. The operating pedestal con- 
tains ammeter, voltmeter switch, rheostat controlling handle 
and operating valves. The compressed air is furnished by a 
24 h. p. rotary air compressor furnished by the Westinghouse 
Air Brake Company, and the motor by the Westinghouse Elec- 
tric Company. . 

There were also shown three standard railway motors, 12 A, 
38 B with side bar suspension, and the most recent motor, No. 
49, 35 h. p.: also four controllers, the K 10, K 11, K 12 and B 4, 
the latter for operating the electric brakes; the latest type of 
iron-clad diverters, and a new auto-canopy circuit breaker. This 
has a magnetic blow-out, which is very effective. A standard 
street car choke coil, with lightning arresters attached, was also 
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shown, and lightning discharges through lightning arrester by 
means of a static machine. 

There was shown ‘for the first time a fan motor, which has 
not yet been put on the market, but will be the coming season, 
several of whieh were in operation in the exhibition hall. 

The most attractive and interesting feature of the exhibit, and 
which received the most attention from the delegates, was a 
plate glass sign consisting of three sheets of plate glass 30x72 
inches, placed one above the other, on which were the words, 
“The Name of Westinghouse is a Guarantee,” the letters being 
about four. incls@# high. The letters constituting these words 
formed one terminal of a condenser, and the hack of the plates 
being covered with tin foil tormed the other pole of the con- 
denser. This sign was operated by the company’s high tension 
transformer, with 200 volts primary to 60,000 volts secondary, the 
controlling device of course being in the low tension circuit. 
The effect was an infinite number of zigzag sparks from three 
to twelve inches in length, radiating from the letters in every 
direction and interspersed with extra heavy sparks that emitted 
forked lightning, producing a rushing and crackling sound loud 
enough to be heard all over the building. The power expended 
varied from almost nothing to 15 k. w. as a maximum. This 
apparatus was devised and patented by Mr. C. E. Skinner, of 
the Westinghouse Company. 

There were also exhibited 12 alternating enclosed arc lamps, 
six indoor type and six outdoor. These were operated from an 
auto-transformer, which delivered any voltage from 80 to 4,000 
volts in steps of five volts. In connection with this exhibit the 
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Sawyer-Man Co. had a full line of incandescent railway lamps 
of all candle powers and colors, the company being represented 
by Mr. Harry C. Farnsworth. 

The Westinghouse Co. was represented by Mr. Frank H. Tay- 
lor, general sales manager; Mr. L. E. Imlay, Mr. W. M. Alex- 
ander, Mr. N. W. Storer, Mr. H. D. Murdock, Pittsburg, Pa.; 
Mr. Maurice Coster, manager Chicago office; Mr. Charles A. 
Bragg, manager Philadelphia office; Mr. Calvert Townley, of 
the Boston office; also Mr. A. S. Brown, Mr. H. M. Southgate 
and Mr. W. W. Ward, of the same office; Mr. H. C. Farns- 
worth, of the Sawyer-Man Lamp Co., Boston; Mr. J. R. Gor- 
don, Atlanta, Ga.; Mr. T. C. Frenyear, Buffalo, N. Y., and 
Ahern & Soper, Ottawa, Canada. 

PETTINGELL, ANDREWS CO., Boston. As agents for 
the Okonite Company this firm exhibited a full line of Okonite 
wires and cables. Also the “O. K.” wire for the Phillips In- 
sulated Wire Company. The exhibit included a reel of cable 
of 500,000 c. m., and a marble switchboard equipped with a full 
line of railway and stationary quick knife switches. There was 
also a board equipped with different colored lamps of the stand- 
ard railway signal, a new block system brought out and manu- 
factured by J. A. Lakin & Co., Westfield, Mass. Other features 
of this exhibit were a large pyramid composed of cans and cases 
of metal polishes known as the “Brilliant,” and a sample of the 
Kilbourne sand box or sand feeder for street cars. The special 
feature of this feeder is that the sand is pushed into the tube hy 
means of a rubber diaphragm, which is pressed outward by 
means of a foot lever operated by the motorman. The exhibit 
also included a line telephone inclosed in a metallic case, de- 
signed for use on high speed railways. The telephone is manu- 


EXHIBIT OF THE PETTINGELL, ANDREWS CO. 


factured by Whitman & Couch, Boston. In addition a full line 
of overhead material manufactured by Macallen, of Boston; 
Lundell fans in operation, manufactured by the Sprague Com- 
pany, and lightning arresters. The exhibit was in charge of C. 
B. Price, F. P. Price, J. E. Wilson, W. A. Peterson and W. J. 
Keenan. 

A. O. NORTON, 167 Oliver street, Boston, showed track and 
car jacks of the ratchet and screw type. These are manufactured 
from 8 to 70 tons capacity and in forty styles, making a specialty 
of their replacing jacks. Mr. Norton was himself in charge of 
the exhibit. i 

AMERICAN RAILWAY SUPPLY CO., Park Place, New 
York, made a fine exhibit of cap and breast badges, including 
samples of the police badges supplied to the police force of New 
York. Mr. Walter Chur was in charge of the exhibit. 

THE AJAX METAL CO., Philadelphia, Pa. This firm make 
a specialty of car, engine and machinery bearings, and the ex- 
hibit included samples of Ajax metal in bearings of every de- 
scription and ingots of different kinds of metals, including a su- 
perior grade of babbitt and solders. Also lead covering for iron 
roofs and lead covered bolts and nuts for use on refrigerator cars 
and such cars that are subject to the action of moisture or acids. 
Mr. George E. Pratt was in charge of the exhibit. 

ALBANY LUBRICATING COMPOUND AND CUP CO, 
New York City, manufacturers of the Adam Cook Sons’ original 
Albany grease and the Albany electric motor grease, exhibited 
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samples in tin and glass cans. The exhibit was in charge of Mr. 
M. V. Peavey. 

H. W. JOHNS MANUFACTURING CO., New York, ex- 
hibited samples of vulcabeston products for overhead and con- 


EXHIBITS OF H. W. JOHNS CO. AND CREAGHEAD ENG. CO. 


troller parts. Among the novelties was a new flexible bracket 
for side pole construction, the flexibility being gained by an at- 
tachment at the base of the brace. The exhibit also included a 
full line of car heaters of all the different types manufactured. 
The exhibit was in charge of Mr. H. C. Spaulding, of the Boston 
office, and A. Hall Berry, of the New York office. There were 
also representatives from the Hartford works. 

THE CREAGHEAD ENGINEERING CO, of Cincinnati, 
O., made their usual large exhibit of their well-known “flexible 
brackets.” These brackets are the standard method of construc- 
tion used on high speed suburban work and centre pole construc- 
tion in cities, and were shown in a great variety of forms, both 
plain and ornamental for wood and iron poles, being made of a 
special steel which withstands a strain double that of ordinary 
pipe, and, all fittings being made in wrought and malleable iron, 
it is impossible to damage them by the most severe service. This 
exhibit also included a very complete line of overhead material, 
trolley insulators, curve pull-overs, section insulators, insulated 
crossings, strain insulators, pole tops, pole cellars, malleable iron 
crossarms and crossarm clasps, eyebolts, turnbuckles, etc. The 
display was nicely arranged and in charge of Mr. G. R. Scru- 
gham, superintendent of the company. The company’s souvenir 
was a neat steel pocket-rule and case. 

SAMPSON CORDAGE WORKS, Boston, Mass., exhibited 


EXHIBITS OF SAMSON CORDAGE WORKS AND ASHTON VALVE 
COMPANY. 


full samples of their solid braided cordage, making a specialty of 
their trolley and arc cords, of their well known “Spot” brand; 
also railroad signal cords, together with bell cord couplings, 
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socket snaps, cord grips and other fastenings. All the cords are 
treated with a waterproof finish, which insures long life. The 
exhibit was in charge of Mr. F. J. Coakley. 

ASHTON VALVE CO., 271 Federal street, Boston, exhibited 
a very full line of Ashton pop safety valves and gauges, also 
water relief valves and cylinder relief valves, with a full line ot 
pressure and vacuum gauges. Messrs. H. H. Ashton, C. W. 
Houghton and Albert C. Ashton were in charge of the exhibit. 

GOLD STREET CAR HEATING CO, of New York, ex- 
hibited different types of car and office heaters, both stationary 
and portable, among the latter being a large upright heater with 


EXHIBIT OF GOLD ELECTRIC HEATERS. 


electric fan attachment for forcing the air through the resist- 
ance coils, designed to be operated from any line circuit. In 
the manufacture of these heaters the individual coils are sup- 
ported by an enameled zig-zag rod. By this design the indi- 
vidual coils cannot become short-circuited and the wires cannot 
shift by the swaying action of the cars. These heaters are de- 
signed for three degrees of heat, which is regulated by a switch, 
so that in mild or extremely cold weather the required amount 
of heat can be secured without any serious loss of current. The 
exhibit was in charge of Messrs. E. E. Gold, J. E. Ward, E. H. 
Mossgrove and H. E. Beach. 

ADAMS & WESTLAKE CO., Chicago, made a fine exhibit 


EXHIBIT OF THE ADAMS & WESTLAKE CO. 


of window shades, electroliers, headlights and a full line of car 
trimmings. The booth in which the exhibits were shown was 
modeled after a street car, with panels and windows of different 
widths on one side, double doors operated by different appli- 
ances at each end and one side of the booth showing only the 
posts, with curtains that come down to the floor, illustrating the 
use of these curtains on open cars. Among the novelties was 
what is known as the ‘“‘Contra-Twist Double Door Hanger,” con- 
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sisting of an inch and a quarter bar placed above the door, with 
a right and left thread each way from the middle, by which 
‘means the doors are readily opened and closed and are held per- 
manently in any position, from one-half inch to full width, and 
cannot be closed by the swaying of the car on curves. They 
also exhibited the “horseshoe rail bonds,’ manufactured by 
them. The exhibit was in charge of Messrs. F. B. Jones, H. E. 
Keeler, William Bartholomew, Louis Gray and E. H. Stearns. 
THE JOHNSON CO., Lorain, O., exhibited two trucks of 
the Dupont type, one single of 30 h. p., and the other for double 
truck cars of 50 h. p., both equipped with the Johnson motors. 
There were also two 35 h. p. motors and their No. 44 trolleys. 
The trucks were so mounted that the wheels could be put in 
operation, showing the complete operation of the trolley and 
motors. Also a large number of samples of special track work, 


THE JOHNSON COMPANY, LORAIN, OHIO. 

including crossings and switches. The exhibit was in charge of 
Daniel Coolidge, president; H. C. Evans, New York; Randolph 
Clitzen, Boston; O. C. Evans, Cincinnati; W. W. Kingston, At- 
lanta, and J. A. Rutherford. 

BIBBER-WHITE COMPANY, 49 Federal street, Boston, 
exhibited a full line of bracket arms and line material of their 
own manufacture, together with headlights, a full line of switches, 
single and double throw, manufactured by the Hope Electrical 
Appliance Company, Providence, together with the New Haven 
registers; also, a full line of commutator bars and rail bonds, 
known as the “protected” type and manufactured by the Forest 
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EXHIBITS OF BIBBER-WHITE CO., R. D. 
N. WOOD ETC. 


NUTTALL CO., CHAS. 


City Electric Company, of Cleveland; also a full line of trolley 
wheels and harps of their own manufacture. One of the novel- 
ties was a corrugated trolley pull, which, because of the corru- 


gation, possesses unusual strength, while it is lighter in weight 
e ; 
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than any other type of pull, weighing ordinarily only about 12 
pounds, as against 22 of usualtypes. Their line material was shown 
in two types, form “G” and.“D.” Form D is cap and cone type 
and is made up in galvanized and black enamel finish. Form G 
is made up in four different styles, black enamel, galvanized, 
bronzed and agatized. The latter is something entirely new in 
this line and is like the agatized dishes used in cooking materials. 
This material that goes on the parts is a perfect non-conductor 
In many cases it is not necessary to put in globe strainers, the 
insulation is so perfect. They also showed a full line of circuit- 
breakers and other goods manufactured by the Cutter Electric 


Company, of Philadelphia. They also exhibited two 
types of trolley bracket arms, one known as the “Ad- 
justable Rigid,” the other the “Adjustable Flexible,” the 


flexible principle being secured by means of a strand of twisted 
wires attached to yokes, one at the end and the other at the mid- 
dle of the arm. They had also telephone equipments for the use 
of the visitors. The exhibit was one of the most attractive of 
the entire show. It was in charge of Messrs. C. E. Bibber, pres- 
ident; A. L. Brown and David Dunn and Miss Anna Mendon, 
stenographer. 

CHARLES N. WOOD, Boston, exhibited gears, pinions and 
bearings, manufactured by the R. D. Nuttall Co., of Allegheny, 
Pa., also trolley bases and poles, and trolley wheels manufactured 
by the same company. Mr. Wood, being New England agent 
for a number of manufacturing firms, had on exhibition goods 
representing the following: A full sample of registers, both 
stationary and portable, manufactured by the International Reg- 
ister Company; car heaters, manufactured by the American Elec- 
tric Heating Corporation, of Boston; commutators for motors 
and generators of every description, of his own manufacture, 
and a track scraper, manufactured by the Monarch Stove Com- 
pany, Mansfield, O. There was also a trolley pole, reel and 
catcher, manufactured by the Wilson-Thompson Company. 

R. D. NUTTALL & CO., Allegheny, Pa.—The exhibit of 
this company, which was in connection with that of Charles N. 
Wood, included a very large number of gears and pinions of 
both cast steel and malleable iron, together with the trolley 
bases for different electric systems, also trolley poles and wheels 
and harps. The exhibit was in charge of F. A. Estep, president 
and treasurer; Chas. J. Mayer, agent for the Middle States; Geo. 
W. Provost, Pittsburg District; Edgar Newman, New Orleans; 
Arthur S. Partridge, St. Louis. 

CROSBY STEAM GAGE AND VALVE CO., 93 Oliver 
street, Boston. This well known firm exhibited a full line of 
steam gages, valves, engine indicators, water columns and 
steam whistles. Among the specialties‘ were specimens of spring 


CROSBY STEAM GAGE AND VALVE CO. 


seat, globe and angle valves; the special feature of these are the 
removable seats and discs. A marble gage board, including a 
set of four instruments—a clock, steam pressure gage, vacuum 
gage and revolution counter. Another specialty was a complete 
vacuum pump, with a mercury column, and the Crosby patent 
steam gage tester. The exhibit was in Sang of Mr. Robert 
Pirie, the Boston representative. 
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ELMER P. MORRIS, of New York.—This exhibit included 
a full line of gears and pinions manufactured by the Simonds 
Manufacturing Co., of Pittsburg, samples of metals from Ajax 
Metal Co., of Philadelphia; three sizes Kosmic oil filters, manu- 
factured by the Kosmic Oil Filter Co., of Easton, Pa.; eight 
different sized tubular side poles 30 feet long, made in various 
forms showing the construction of joints and patent lock swedge 
joint, manufactured by the Electric Railway Equipment Com- 
pany, of Cincinnati. The exhibit also included a lot of grill 


CLAMP Co. 
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EXHIBITS OF STERLING ARC LAMP AND E. P. MORRIS. 


work and bracket pole fittings, overhead material and car trim- 
mings, manufactured by the same company, tapered steel trolley 
poles made by the Pittsburg steel trolley company, a lot of the 
Keystone Electric Instrument Co.’s meters, Sterling arc lamps, 
Garton-Daniels lightning arresters, Harrington Rail Bonding 
Co.’s system of bonding, Forest City Railway Co.’s protected 
bonds, Partridge Carbon Co.’s samples of carbon brushes, Chris- 
tensen Air Brake Co.'s individual compressor and cylinder, 
which operated a whistle. Last, but not least, there was a 
miniature roof garden, with a trio of banjo artists, and over the 
door a suspicious looking placard which read, “Sterling X- 
Rays.” The X-rays were absorbed without deleterious effects to 
any of the visitors, so far as we know. Mr. Elmer P. Morris 
was in charge, and Mr. Stevens looked out particularly for the 
Keystone Electrical Instrument Company. 

STERLING ARC LAMP CO., New York City. This com- 
pany exhibited twenty-six enclosed arc lamps of different styles 
and sizes, some of them being in use for illuminating other ex- 
hibits besides their own. There were five arc lamps in series 
for railway circuit, sixteen on low tension circuit, four alternat- 
ing current. The exhibit was in charge of Mr. R. J. Randolph, 
general manager, and Mr. R. Schefbauer. 

VACUUM OIL CO., Boston, exhibited a case containing 
samples of their various brands of oil. The exhibit was in 
charge of Mr. E. A. Record. 

JOHN D. REED, Boston, exhibited several specimens of the 
Reed rail joint. This is a three-bolted double base bearing bev- 
eled point joint, designed especially to restore pounded out rail 
ends. In connection with the joint was shown an‘entire metal 
system for railway construction, including drain chutes and 
cross gage bars. 

M’GUIRE MANUFACTURING COMPANY, Chicago, 
manufacturers of 47 different kinds of single and double trucks, 
sweepers and car heaters. The exhibit included their latest 
style Columbia four-wheeled truck and a number of different 
styles of their heaters, one being the improved magazine heater. 
The outside exhibit consisted of a combined sweeper and snow 
plow, known also as the Columbia, which is manufactured ior 
the Chicago City Railway Company. The exhibit was in 
charge of Mr. W. J. Cook, vice-president, and Mr. W. G. Hub- 
bard, chief engineer. 

LAP RAILWAY TRACK CO., New York.—This exhibit 
was in charge of Mr. T. H. Gibbon, chief engineer, and in- 
cluded a section of track of wooden rails illustrating the method 
of construction and uniting of the rails in position. In this 
construction the rails are rolled in two sections, so that when 
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in position the head of one overlaps the other, the joints being 
strengthened by side braces and interior upright, the weight rest- 
ing on the upright and making so many contacts that bonding 
is not necessary. This system is braced laterally by flat tie 
rods, which are notched into both sections and fastened by bifur- 
cated keys. 

WM. H. GALLISON COMPANY, Boston, exhibited a large 
globe valve. 

THE J. G. BRILL COMPANY, Philadelphia, made an ex- 
cellent exhibit comprising two cars, one being a 28-foot stand- 
ard closed car, such as used by the Metropolitan Street Railway 
Company, of New York City, and which they have settled upon 
as a standard. It was mounted upon their No. 22 trucks of the 
maximum traction type. This car was finished inside in what is 
known as selected silver ash, with Millen patented signs, Sterling 
brakes and Sterling registers; the seats were upholstered in 
handsome Wilton carpet. The car had Brill’s patented angle 
iron bumpers, radiating draw bars, etc., complete. They also 
showed one of Mr. John A. Brill’s latest inventions, viz., a con- 
vertible car. This is a combination open and closed car, the pan- 
els and sash of which slide up by an ingenious method into the 


EXHIBIT OF BRILL TRUCKS. 


roof without detracting from the appearance or shape of a 
standard closed or open car. The car has transverse seats, spring 
upholstered, covered with cane, decorated veneer ceilings, moni- 
tor deck roof, Brill’s patented gates, radiating draw bars, pedal 
alarm gongs and angle iron bumpers. It was a pattern of car 
which attracted the attention of every delegate to the convention. 
There was also shown a Brill No. 21 E truck for single truck cars, 
being a non-pivotal truck with a solid forged axle box frame; 
Brill No. 27 perfect passenger truck, Brill No. 27 D truck, the 
standard truck of the Consolidated Traction Coinpany, of Jer- 
sey City; Brill No. 27 F truck, a new pattern of trucks suspend- 
ing the motors outside of the wheel base. In addition, they had 
on exhibition a Brill gate, radiating draw bar, sundry supplies, 
etc. In attendance were Mr. John A. Brill, Messrs. Samuel M. 
Curwen, George M. Haskell, George S. Hastings, W. S. Ad- 
ams and W. H. Heulings. 

WADSWORTH, HOWLAND & CO., Boston, manufactur- 
ers of coach, car and carriage paints and varnish, had two sides 
of their booth hung with different colored panels, highly var- 
nished, and a pyramid of canned paints and varnish, the paints 
being ground either in japan or oil. Mr. H. A. Putnam repre- 
sented the company at the convention. 

THE INCANDESCENT ELECTRIC LIGHT MANIPU- 
LATOR AND CLEANER CO., Hyde Park, Mass., exhibited a 
device for cleaning and replacing incandescent globes where they 
are located out of reach. It consists of a pair of nippers oper- 
ated by means of a flexible shaft. For cleaning, a mitten is 
placed inside the nippers. Mr. Joseph J. Dunn, manager of the 
company, was in charge of the exhibit. 

AMERICAN MASON SAFETY TREAD CO., New York. 
This exhibit included samples of the Mason unwearable non- 
slipping stair tread, specially designed for car steps, running 
voids, car floors of open cars and stairs of all kinds. The ma- 
terial, which is manufactured in strips, consists of a base of steel 
ribs, with dovetail grooves, filled flush with lead, which is rolled 
in cold. Mr. John E. Walsh was in charge. 
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THE JANDUS ELECTRIC CO., of Cleveland, had a very at- 
tractive exhibit of their well-known enclosed arc lamps, and their 
series lamps on the 500-volt circuit attracted much attention. 
Their exhibit was in charge of H. T. Edgar, the New England 
agent, and the Creaghead Engineering Company, the central 
agents. 

THE PARMENTER CO.’S LIFE GUARDS AND TRACK 
CLEANERS FOR STREET CARS, Cambridgeport, Mass. This 
concern exhibited a platform car, with tender in place, also wheel 
guard and track cleaner. The track cleaner is designed to re- 
move snow and mud from the rail. Mr. George A. Parmenter 
was in charge of the exhibit. 

HAM SAND BOX CO, Troy, N. Y., exhibited their No. 3 
and No. 4 sand box, the latter being a modification of their well- 
known No. 1 box. In this the valve consists of a sharpened hoe, 
which pushes under the sand, and in drawing back hauls a cer- 
tain amount into the tube. For use with this box sand does not 
have to be sifted. Mr. A. M. Wright was in charge of the ex- 
hibit. 

POTTIER & STYMUS COMPANY, Lexington avenue, cor- 
ner Forty-first street, New York, exhibited a reversible car seat, 
upholstered in cherry plush, especially designed for street rail- 
way service, arms being omitted. In reversing, the back turns 
over and rides at the same angle in either direction. The firm 
has recently contracted to supply the J. G. Brill Company with 
1,050 seats in cherry plush. The exhibit was in charge of Mr. 
Frederick C. McLewee. 

ALBERT & J. M. ANDERSON MANUFACTURING CO., 
Boston. This well known concern exhibited a full line of over- 
head line material, including a very large number of samples of 
the Aetna and Hecla railway insulators, Hancock and Ajax 
quick-break switches and “Ajax” lightning arresters. The ex- 
hibit also included enlosed arc lamps of the Monarch type and 
brass goods in drop-forgings and castings. Mr. Charles B. Pear 
was in charge of the exhibit. 

COLEMAN FAREBOX CO., Tottenham, Ont. This company 
exhibited their portable farebox, which is provided with a handle 
and is carried by the conductor. He rings the bell by means of 
a thumb push-button. The box does not register the fares, but 
is burglar-proof and cannot be cheated. The hopper is provided 
with a system of steel teeth, which grasp the money or ticket as 
soon as it is partially inserted and prevents its being withdrawn. 
J. H. Coleman, one of the firm, was in charge of the exhibit. 

BRADY METAL COMPANY, 100 Broadway, New York, 
exhibit consisted of street and electric car brass casting bear- 
ings and trolley wheels, Crowfoot and circular battery zincs. 
Three types of motor bearings were shown, pinion, armature and 
main axle bearings, with shell of brass and also of cast-iron, 
lined with genuine babbitt metal. Also check plates, anti-fric- 
tion metals in pigs and Magnus metals in pigs. This metal has 
a record of running 426 miles in 425 minutes on a high-speed pas- 
senger locomotive without heating. The exhibit was in charge 
of Mr. D. M. Brady, Mr. C. P. King and Mr. C. M. Reubens. 

WHEEL TRUEING BRAKE CO, Detroit, Mich. This 
company exhibited a new device for trueing up flat wheels while 
the car is running. It consists of a brake shoe made a little lar- 
ger than ordinary shoes, of cast-iron, with chambers in the face 
of it, separated by an inch of solid metal. These chambers are 
filled with an emery composition, put in in a plastic state, which 
soon becomes very hard. In service the old shoe is removed 
and the emery shoe put in its place. The car is then continued 
in service and the wheel is ground down by the action of the 
shoe, a run of fifty to seventy-five miles being sufficient to true 


up a wheel, depending, of course, upon its condition. Dr. J. M. 
Griffin, president of the company, was in charge. 
BEVERLY MACHINE WORKS, Beverly, Mass. The 


principal exhibits were their ratchet clutch brake handle and the 
ratchet clutch vertical brake wheel, the latter consisting of a 
double ratchet and beveled gear combined, and designed for 
service on vestibule cars. It has the ratchet principle, so that 
the brake may be set without turning the wheel clear round, 
maintaining the ratchet principle in all its operation and occupy- 
ing not more than nine inches back from the dash. The concern 
also exhibited a full line of bronze car trimmings, including 
gongs, platform handles, bell-cord pulleys, door sheaves, sash 
locks and hinges, together with seat arms and backs. The ex- 
hibit was located in a prominent position and was in charge of 
Mr. John S. Baker, the proprietor, and Mr. William E. Bailey, 
superintendent of the works. 
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THE NEW PROCESS RAWHIDE CO., Syracuse, N. Y., 
manufacturers of rawhide pinions, were represented by Mr. A. C. 
Vosburgh. 

BURDETT & JOHNSON, Boston. This exhibit embraced 
samples of cards with fancy and colored letters in great variety, 
and was in charge of Mr. A. F. Burdett and C. F. Johnson. 

THE R. WOODMAN MANUFACTURING AND SUP- 
PLY CO. This exhibit included conductors’ punches, uniform 
buttons, speed indicators, car pushers and perforating machines. 
It was in charge of Messrs. R. Woodward and T. W. Wardley. 

FORSYTH BROS.’ CO., 1123 South Jefferson street, Chi- 
cago. This exhibit included car curtains and fixtures which the 
company manufacture in a great variety of material and figures. 
The samples were mounted in revolving and stationary cases and 
were in charge of Messrs. George E. Pratt and W. H. Forsyth. 

SHAWMUT FUSE WIRE CO., Boston. The exhibit in- 
cluded a very large assortment of fuses of all sizes, from 1 to 
1,500 amperes. The company also exhibited enclosed fuses for 
electric car heaters. Among the specialties were shown a num- 
ber of knife switches. The exhibit was in charge of Mr. H. P. 
Moore. 


EVANS ILLUMINATING CAR SIGNS, Portland, Me. 
Mr. W. R. Evans, the inventor, was in charge of this exhibit, 
which consisted of a revolving sign having three faces, each 
mounted on a pivot to the end frame in such a manner that the 
back face is always vacant, allowing the light from the car to 
shine through and illuminate one face. 

COMPOSITE BRAKE SHOE CO., 620 Atlantic avenue, 
Boston, exhibited specimens of the composite brake shoes for 
steam and electric service, commonly called the “Compo” shoe. 
These are cast with round holes in the bases, which are filled 
with cork plugs or inserts. Mr. Frank Bruen, of Philadelphia, 
and Mr. W. W. Whitcomb, of Boston, were in charge. 

NEW HAVEN CAR REGISTER CO., New Haven, Conn., 
exhibited all their different single, double and triple regis- 
ters, so hung as to be operated by straps, cords and rods. The 
exhibit included the internal mechanism of a register still unin- 
jured after having recorded 14,316,100 fares. The company was 
represented by Mr. Wm. M. Anthony, president; F. C. Boyd, 
vice-president, and J. S. Bradley, secretary and treasurer. 

SHERBURNE & CO., Boston, Mass., manufacturers of con- 
struction tools and general railway supplies, exhibited a very 
large assortment of Buda improved track drills, rail benders, 
car replacers, track jacks, rail saws, hand and push cars, veloci- 
pede cars, etc. They are also selling agents for the Watson- 
Stillman Company, manufacturers of hydraulic tools and ma- 
chinery, including jacks, rail benders, punches, etc. 

CHARLES SCOTT SPRING CO., Philadelphia. The ex- 
hibit included all sizes of elliptical and spiral springs and sash 
and brush holder springs. The booth was surrounded by a chain 
of trolley pole springs in the national colors, hooked together. 
As a souvenir the firm gave out a small memorandum book, 
with handsome calf case and pencil and calendar for ’98 and ’g9. 
The exhibit was in charge of Messrs. H. C. Johnston and D. S. 
Roche. 

L. C. CHASE & CO., Boston, selling agents for the Sanford 
Mills. The exhibit included samples of all kinds of car plushes, 
plain and figured, showing a large number of designs for street 
railway seats; a case, showing samples of the different processes 
the mohair goes through from the time it leaves the goat’s back 
until it is finished in the plush; also, a head and neck of an An- 
gora goat as a wall ornament. Mr. F. B. Hopewell was in 
charge of the exhibit. 

KNITTED MATTRESS CO., Canton, Mass. The exhibit 
included matting and cushions of different thickness, inade of 
pure white cotton, knit into a netting or web, without any twist 
in the material, so that the natural softness of the fibre is re- 
tained, combined with great elasticity. In the manufacture oi 
car cushions and backs the padding takes the place of curled 
hair. The exhibit was in charge of Mr. George Frederick Sum- 
ner, one of the principals of the firm. 

SWIFT’S ILLUMINATED REVERSIBLE SIGNS, Bos- 
ton. The signs exhibited by this company are mounted on a 
miniature car roof and so connected by shafts and beveled gear 
that the four signs can be revolved at one time by means of a 
short horizontal crank mounted under the hood. Each sign is 
provided with an incandescent lamp placed in a horizontal po- 
sition in such a manner as to illuminate the outside face. Mr. 
W. H. Swift, patentee of the sign, was in charge of the exhibit. 
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THE HIPWOOD-BARRETT CAR AND VEHICLE 
FENDER CO., Boston, exhibited a small model of car with 
fender attachment. The exhibit was in charge of Mr. George 
Hipwood and J. W. Barrett. . 

A. B. HERRICK, 120 Liberty street, New York, exhibited 1 
complete testing set for street railway work. This set was de- 
scribed and illustrated in The Engineer of September 8. Mr. 
Herrick himself was in charge of the exhibit. 

RUSSELL CURVE-TAKING TROLLEY HARP, Water- 
town, Mass. This is a jointed harp, which allows the trolley 
wheel to cant over at any angle while rounding curves. The ex- 
hibit included a number of harps, and was in charge of Mr. W. 
H. Russell, inventor. 


F. H. NEWCOMB, manufacturer of uniform caps of all types, 
was in personal charge of his exhibit. The hats on exhibition 
to the number of forty-two were in a neat double-deck glass case 
and were shown off to excellent advantage. The principal sales- 
room is at 13 Astor Place, New York, and the office and factory 
are located at 136 Flatbush avenue, Brooklyn. 

PEARSON JACK CO., 64 Federal street, Boston. This firm 
exhibited samples of their 60-pound jacks of from 20 to 25 tons 
capacity. Also, the 30-pound jacks of two types, designed to 
work with either bar or ratchet, and which are made in different 
lengths, according to the height of the car to be lifted. These 
jacks are operated by means of a differential screw. Mr. A. H. 
Richardson and T. Edward Tuttle were in charge of the exhibit. 

JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J. This 
exhibit embraced samples of such products as are suitable for 
use in street railway service, and included the noiseless wood 
grease for gears and pinions, the perfect lubricant, consisting of 
pure flake graphite, which, being mixed with grease or oil, in- 
credses the lubricating properties to a high degree, and is de- 
signed for use on armature bearings, air-brake parts and, in fact, 
all machinery. The exhibit was in charge of Messrs. A. L. Haa- 
sis, J. H. Baird, George E. Long and E. A. St. John. 

THE PLASTIC RAIL BOND. Mr. Harold P. Brown, the 
inventor of the bond, and Mr. Charles H. Wilson, New Eng- 
land agent, were in charge of this exhibit, which consisted of 
a great variety of rails, bonds and appliances, which were shown 
in two large glass cases. The exhibit was located near the mid- 
dle of the hall and receiced a great deal of attention. Not only 
the plastic bonds, but other types for particular conditions of rail, 
were also shown. The exhibit also included fishplates, with the 
bond attachment, that had been in service three years or more, 
and one that had been preserved intact after being under water 
for two years. 

KEYSTONE ELECTRIC INSTRUMENT CO., Philadel- 
phia, made a large exhibit of instruments, including ammeters 
and voltmeters. One panel of the exhibition board contained a 
sample of all the different types of meters manufactured and also 
a sample of the portable instruments for general testing work, 
the cases finished in nickel, brass and copper. Some of the 
claims made for these instruments are that they have no perma- 
nent magnets and no springs, so that there is nothing about 
them that can get out of repair or deteriorate. The exhibit was 
in charge of Mr. J. F. Stevens, president of the company. 

STANDARD THERMOMETER AND ELECTRIC CO, 
of Peabody, Mass., made an exhibit of their “Midget” and en- 
closed arc lamps for all circuits. There were shown several de- 
signs of fancy covered lamps, which were used for lighting the 
gallery evenings on a 100-volt direct current system. Several of 
the lamps were fitted with large opal shades in place of the ordi- 
nary outer globe. It was particularly noticeable that the effect of 
a full-ground outer globe was pleasant to the eye without de- 
tracting from the efficiency of the light. The exhibit was in 
charge of Mr. M. L. Livingstone, assistant manager, and Mr. J. 
H. Hallberg, electrician and designer of the “Midget” lamps. 

MEAKER MANUFACTURING CO., North Chicago, ex- 
hibited different types of portable and stationary registers, mak- 
ing a specialty of their new combination register, which com- 
bines letters and figures in the record and serves as an additional 
check on the conductor and bookkeeper, as the record must be 
interpreted from the key, which is furnished to the manager only. 
It also bars the public from knowing the business of the com- 
pany. A new and handsomely designed pamphlet, illustrating 
and describing the register, was first presented at the convention. 
The booth was trimmed and decorated in the national colors. 
The exhibit was in charge of Mr. J. W. Meeker, president, and 
Mr. George Bean. vice-president. 
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CHARLES BACON, Boston, exhibited samples of non-slip- 
ping step covers, known as the Lyte steel and lead woven tread. 

THE PANTASOTE LEATHER CO., New York and Chi- 
cago, exhibited Pantasote fabrics for curtains, upholstering and 
parlor hangings. 

BROWNELL CAR CO. St. Louis, Mo.—This company 
made no exhibit, but was represented at the convention by Mr. 
F. B. Brownell. 

AMERICAN RAIL JOINT MANUFACTURING CO, 
Cleveland, O., exhibited a full line of their malleable self-locking 
rail joint, designed for both T and girder rails. The exhibit was 
in charge of Mr. W. E. Ludlow and T. V. Church, the Western 
representative. 

THE W. T. VANDORAN COMPANY, Monadnock Build- 
ing, Chicago, exhibited the draw-bar of the same name; also a 
universal ball joint for draw-bar attachment and a draught appli- 
ance, which consists of a peculiarly designed spring that allows 
-ome flexibility in starting. Also a book of blueprints, show- 
ing in detail the nine different sizes of couplers manufactured by 
the company. Mr. Vandoran himself was in charge of the ex- 
hibit. 

ROOKE REGISTER COMPANY, Peoria, Ill. A portable 
register of novel design was the principal exhibit made by this 
company. The register is a small, nickel-plated machine, with 
a hopper in the top, is carried in the hand and is provided 
with a lever, which is operated by the forefinger. As the pas- 
senger drops the nickel into the hopper the machine automatic- 
ally registers and rings the bell; at the same time the hopper is 
closed. The conductor then presses the lever, which opens the 
hopper and prepares the machine for the next nickel. The ex- 
hibit was in charge of Mr. George F. Rooke. 

CONSOLIDATED CAR FENDER CO., Providence, R. 1. 
manufacturers of the Providence fender and wheel guards. The 
exhibit included eight fenders and a table exhibit of. a large 
number of attachments such as are employed for attaching the 
fender to different styles of cars. Two of these were fancy 
fenders, designed for parlor and directors’ cars, one being in 
bronze, the other white enamel. The third was the practical 
type, such as are now used on more than seventy street rail- 
ways of this country, aggregating more than 6,000 fenders. The 
exhibit was in charge of Col. A. C. Woodworth, general man- 
ager; A. C. Woodworth, Jr., and G. H. Hale. 

STANDARD UNDERGROUND CABLE CO, Pittsburg. 
The exhibit of this concern included samples of electric light 
cable and underground feeder cables for street railways. Also 
samples of submarine cable and patent telephone cables. A 
large number of samples were given out as souvenirs. The com- 
pany claim to have filled the largest contract that was ever let 
in the world for feeder cable. This included an order amount- 
ing to $950,000, supplied to the Philadelphia Traction Company. 
The exhibit was in charge of Mr. T. E. Hughes, of Philadelphia, 
and Mr. George L. Wiley, of New York; also the treasurer of 
the company, Mr. Frank Reinhart, who was accompanied by 
Mrs. Reinhart. 


CONSOLIDATED CAR HEATING CO., Albany, N. Y. 
This company made a fine exhibit of heaters designed for use 
under cross seats and side seats, together with regulating 
switches. An interesting feature of the exhibit was two heaters 
that have been in service on the cars of the Albany Railway since 
1893. These heaters were in action and the voltmeter showed 
that they took exactly the same amount of current as when new. 
A bank of six heater cases was exhibited, in which incandescent 
lights were substituted for the heating coil and which were 
lighted in succession to show how the coils could be governed 
depending upon the weather, so that the consumption would be 
3, 5, or8 amperes, depending upon the combination. 

BILLINGS & SPENCER CO., Hartford, Conn. This com- 
pany exhibited a full line of drop forged commutator bars, em- 
bracing about 200 specimens, among which was a specially large 
segment weighing 24 pounds, designed for one of the large Ni- 
agara Falls generators. The exhibit also included samples of 
the drop forged cases for the Lundell motors. The literature 
given out included two catalogues, one issued in September and 
devoted entirely to commutator segments for stationary ma- 
chines, illustrating over 200 patterns of commutator bars. The 
other, a catalogue of commutator segments designed for all the 
Standard street railway motors, both catalogues being very 
handsome publications. The exhibit was in charge of Mr. H. E. 
Billings, Mr. F. C. Billings and Mr. W. B. Post. 
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PAGE IRON WORKS, of Chicago, manufacturers of special 
work, exhibited photographs only. The firm was represented by 
E. S. Nethercut, engineer. 

E. T. BURROUGHS CO., Portland, Me., exhibited in sevelv: 
ing cases a full line of their car shades ‘and curtains with the fix- 
tures. The exhibit was in charge of Mr. H. H. Russell. 

THE WILLIAMS TRUSS JOINT RAIL CO., Chicago, ex- 
hibited specimens of the joint attached to T and girder rails. The 
exhibit was in charge of Mr. John H. Williams, inventor and 
owner, Boston. 


THE BOSTON ARTIFICIAL LEATHER CO.’S exhibit in- 
cluded six railway cross and side seats covered with samples of 
their material in different colors. The exhibit was in charge ol 
Mr. Walter N. Dole and Mr. Albert E. Prince. 

F. H. THOMPSON, Portland, Me., exhibited samples of his 
car seat springs, known as Thompson’s perfecting spring cusl- 
ion, designed for carriage and street railway service. Mr. 
Thompson, the inventor and manufacturer, was in charge of the 
exhibit. 

THE FOREST CITY ELECTRIC CO., Cleveland, O., ex- 
hibited samples of drop forged commutator bars and protected 
bonds, also a sample of insulating varnish, manufactured by the 
Sterling Varnish Company, of Pittsburg, Pa. The exhibition 
was in charge of John C. Dolph. 

WEBER RAILWAY JOINT MANUFACTURING CO, 
New York, exhibited samples of the Weber joint, the particular 
features of which are that a wooden cushion is employed be- 
tween the fish-plate and the rail. The exhibit was in charge of 
Mr. Richard Devens, engineer of the company. 

MR. WILLIAM F. ELLIS exhibited samples of the contin- 
uous rail joint, the Sternberg bolt and the Goldie claw shoulder 
tie-plates, which are used exclusively in the construction of the 
Boston subway. Samples were shown of steel car axles manu- 
factured by Dilworth, Porter & Co., of Pittsburg. 

CAMBRIA IRON CO., Philadelphia. This exhibit included 
a full line of T-rails, girder rails, fishplates, guard rails and such 
material as is generally used in track work. There were draw- 
irgs of a large number of rail patterns from 8 to 110 pounds per 
yard. The exhibit was in charge of Mr. W. A. Washburn, the 
New York agent. 

BETHLEHEM FOUNDRY AND MACHINE CO., South 
Bethlehem, Pa., exhibited a new trolley base, the peculiar feat- 
ure being that it has a double set of springs, which, in operation, 
are under tension instead of compression, which avoids any set 
in the springs. The exhibit was in charge of Mr. R. S. Bishop. 
New York representative. 

THE STANDARD AIR-BRAKE COMPANY were repre- 
sented by Mr. J. R. Ellicott, Mr. Bacon, Mr. Ball, Mr. Mc- 
Cutchin and Mr. Petty. No exhibit was made in the hall, but 
the delegates were invited to inspect their brakes now working 
very successfully on twelve cars of the Commonwealth Street 
Railway Company, of Boston. 

ALLEN & MORRISON BRAKE SHOE CO. exhibited a new 
composition shoe that seems particularly adapted for street car 
service, giving a very high braking power and a very small wear 
on the tread of the wheel. The manufacturers claim that it is 
noiseless and prevents the wheels from skidding. The company 
were represented by Mr. T. V. Church. 

J. P. SJOBERG & CO., New York, exhibited samples of street 
car woodwork, the specialty being a pair of pillars for closed cars 
provided with sash and blinds and showing their patent sash 
holders. The exhibit was in charge of Mr. W. J. Walker, for- 
merly connected with the John Stephenson Company, and there- 
fore well known to the railroad fraternity. 


AMERICAN BRAKE SHOE COMPANY, represented by 
the Ramapo Iron Works. This exhibit included the “Diamond 
S” brake shoe, manufactured by the Ramapo Iron Works, con- 
sisting of a cast-iron body enclosing a bundle of expanded sheet 
steel strips. The exhibit was in charge of Mr. William F. El- 
lis, the New England agent, and Mr. F. W. Sargent, of Chicago. 

JOHN F. OHMER REGISTER CO.. Dayton. O.. exhibited 
a section of car equipped with one of their classified registers de- 
signed to register eight different fares. The fares are not only 
recorded by totals in the register, but also are printed on a sheet 
within the register, which materially assists in the bookkeeping, 
as all possible reckonings can be made from the sheet, which is 
an additional tally on the conductor. This register is really a 
system of registry and bookkeeping. The exhibit was in charge 
of Mr. John F. Ohmer. 
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DUFF MANUFACTURING CO., Allegheny, Pa. This ex- 
hibit included four jacks of different sizes of the Barrett com- 
pound and lever track jacks. 

THE ROCHESTER HOSE BRIDGE CO., Rochester, N. Y., 
exhibited samples of their folding hose bridge, the exhibit being 
in charge of Mr. Joseph P. McMahon. 

McCARDELL, WEST & CO., Trenton, N. J., manufacturers 
of the Trenton trolley or tower wagon, showed a fully equipped 
wagon, Mr. McCardell being in charge. 

MASSACHUSETTS MOHAIR PLUSH CO., Boston, ex- 
hibited a large line of plushes of different colors and figures, in- 
cluding the Boston Elevated Railway standard. 

THE REED MANUFACTURING CO, Erie, Pa., exhibited 
an automatic self-adjusting pipe wrench of different sizes, work- 
ing readily on any pipe from ¥% inch up to 4 inches. 

DE WITT’S COMMON SENSE SAND BOX, Lansingburg, 
N. Y. This exhibit consisted of two types of their well known 
boxes, Mr. De Witt himself being in charge of the exhibit. 

WHEELOCK ENGINE CO., Worcester, Mass., manufactur- 
ers of the Greene-Wheelock engine. This exhibit included a 
plug, with valve system complete, for a 24x42-inch engine. Mr. 
Charles C. Hardy was in charge of the exhibit. 

McROY VITRIFIED CLAY CONDUIT, New York and 
Chicago, exhibited samples of the multiple duct conduits as em- 
ployed on the lines of the Metropolitan Street Railway Company, 
of New York. Mr. McRoy was in charge. 

FALK MANUFACTURING CO., Milwaukee, Wis., exhibit- 
ed a number of samples of the cast-weld joint, one a section of 
girder rail showing a joint after four years of service. The ex- 
1ibit was in charge of Messrs. E. A. Wurst, Clement C. Smith 
and H. L. Prather. 

THAYER & CO., Boston, represented the Aultman & Taylor 
Manufacturing Company, Mansfield, O., manufacturers of hori- 
zontal and vertical water tube boilers of the Cahall type. The 
exhibit included a header cast from flowed steel and a swinging 
manhole plate, together with drawings of the boilers. 

CORNING BRAKE SHOE CO., Buffalo, N. Y., exhibited 
samples of their brake shoe, the principal feature being that the 
centre is an irregular mass of soft iron, which is cast first and 
the body of the shoe molded around it. The exhibition was in 
charge of Mr. Francis Granger, Eastern sales agent, and H. T. 
Mercur, general sales agent. 

METHUEN ELECTRIC CO., Methuen, Mass. Samples of 
the company’s new insulating connections were on exhibition. 
These are designed for connection between the motor and car 
wiring and take the place of the cumbersome method of solder- 
ing and taping, the connections being broken and restored in a 
very short time. The exhibit was in charge of Mr. C. D. Hol- 
man. 

WM. H. BAILEY, Boston, New England agent for the Ton- 
kin patent internally fired water tube boiler. The exhibit in- 
cluded a stationary boiler mounted in the power room of the 
Mechanics’ Institute Building. After mounting the boiler was 
tested and a record of the test published in the circular given out 
at the Convention. Mr. Bailey was personally in charge of the 
exhibit. 

BOARDMAN-TUCKER CO., Boston. This exhibit includ- 
ed special telephone apparatus designed for street and steam rail- 
way work, a special feature being a line telephone fitting in a 
cast-iron weather-proof case, designed to be attached to a pole 
along the line and containing all the necessary appliances; also 
others for office and desk work. The exhibit was in charge of 
Mr. A. F. Boardman. 

WAGNER ELECTRIC MANUFACTURING CO, St. 
Louis. The exhibit included illuminated dial, dead-beat indicat- 
ing instruments, a new line of carbon brake switches, two pat- 
terns of the standard Wagner transformers, Type F and Type G; 
also photographs illustrating some of the largest switchboards 
that have been manufactured by the company. Mr. E. H. Aba- 
die, of St. Louis, and Mr. H. M. Mayo, of the Boston office, 
were in charge. 


STERLING SUPPLY MANUFACTURING CO., of New 
York. This exhibit included a full line of fare registers known 
as the “Sterling,” one of the latest being a double register on 
which two fares or tickets and fares can be recorded. Also a full 
line of overhead insulating material, safety brakes, the Sterling 
sand box and fender and a large number of drop forge commu- 
tator bars. Mr. F. A. Morrell and Mr. L. D. Nelson were in 
charge of the exhibit. 
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HEYWOOD BROS. & WAKEFIELD CO., Boston, exhib- 
ited car seats, both single and double, rattan hand sweepers and 
brooms; also a sample of the crude rattan used in the manufac- 
ture of snow sweepers. The type of seat exhibited is known 4s 
the Henry seat. The exhibit also included cocoa matting de- 


signed for car floors and cane webbing for car seats. Mr. Fred 
H. Henry and Mr. Clifford L. Lougee were in charge. 
DUQUESNE FORGE COMPANY, Pittsburg, Pa. The ex- 


hibit of this company included a full line of forged gears. These 
wheels differ from all other railway gears in that the rim is forged 
or rolled straight in the form of a channel beam, after which they 
are bent to a half circle, when cast spokes are attached and the 
teeth are milled in the surface the same as in the manufacture of 
cast gears. The exhibit was in charge of Mr. J. B. Van Wag- 
ener, of Pittsburg, selling agent. 

BEMIS CAR BOX CO., Springfield, Mass.—This exhibit in- 
cluded a standard single truck and their No. 37 pivotal double 
truck. The special feature of the truck exhibited is the long 
elliptical spring at the ends, which increases the spring base 
without lengthening the truck. The feature of the double 
truck is that the car is mounted low without having to cut out 
the running board. The exhibit was in charge of Mr. Geo. M. 
Hoadley, general manager, and Edward N. Richards, superin- 
tendent. 

STANLEY & MILES, Whitman, Mass., exhibited their emer- 
gency brake as designed for street cars, the particular feature of 
which is an automatic appliance for emergency stops. By press- 
ing down on the end of the handle a spring is released which ap- 
plies the brake. For ordinary stops the handle is used as with 
other crank brakes. Another feature of this brake is that no 
chain is employed, but the power is obtained by means of a screw 
through a bell crank lever. The exhibition was in charge of Mr. 
J. E. Miles. 

ROCHESTER CAR WHEEL WORKS, Rochester, N. Y. 
exhibited steam and street car wheels loose, mounted on special 
stands, also several types of wheels mounted on axles, including 
wheels of 15 to 40 inches in diameter. The particular feature of 
these wheels is that they are cast in the bar contraction chills, 
after which they are machined. The 40-inch wheel is specially 
designed for electric locomotive service. The exhibit was in 
charge of Mr. Frank D. Russell, Mr. George C. Morse and Mr. 
A. H. Strickland. 

WM. WHARTON, JR., & CO., of Philadelphia. This com- 
pany’s exhibit included frogs, switches and mates and other spe- 
cial goods generally known as manganese steel special work. 
The unbroken main line cross-over was also a special feature of 
the exhibit. Another special feature of the exhibit was the Penn- 
sylvania Railroad standard three-rail crossing. The firm was 
represented by Mr. Wharton, Mr. Howe, Mr. Angirer and Har- 
rington, Robinson & Co., New England agents, Mr. J. B. Rob- 
inson being in charge. 

COLUMBIA MACHINE WORKS, Brooklyn, N. Y., exhib- 
ited a line of commutators, made up from their own drop forged 
bars, car trimmings, journal bearings, pinions and gears. 
Among the specialties were their adjustable controller handle. 
the particular features being that it is always tight on the spindle 
and prevents the wearing of the spindle, thus giving always a 
positive motion. Among the specialties in overhead work was 2 
4-point pull-off or anchor, so designed that should the trolley 
leave the wire it cannot possibly catch the guide on either side. 
The exhibit was in charge of Mr. W. R. Kerschner, selling agent; 
Mr. J. G. Buchler, senior member of the firm, and Mr. J. W. 
Grady, superintendent. 

NEW YORK CAR WHEEL WORKS, Buffalo, N. Y., man- 
ufacturers of machined car wheels for steam, electric and cable 
service, had a number of standard electric wheels mounted on 
their special cold rolled axles and loose wheels of various sizes 
and types. A new style of wheel was shown for interurban ser- 
vice where cars run at high speeds, the wheel being made with a 
single plate instead of with open spokes. The company also had 
several loose axles of special quality, of which they furnished 
seme 10,000 for electric service. Also standard 1-inch test bars 
for showing the transverse strength of the metal in the wheels, 
and their chill test pieces, which give depth and hardness of chill, 
together with the sections of the tread and flange of the various 
sized wheels. The exhibit was in charge of Mr. J. J. Granger, of 
New York; Mr. Douglas Campbell, of Pittsburg; Mr. C. L. Pul- 
len, of Philadelphia; Mr. Pemberton Smith, engineer, of Buf- 
falo. 
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THE DIAMOND STREET IRON CO., Wilmington, Del., 
exhibited the Churchill rail joint for T and girder rails. 

JAMES HITCHCOCK exhibited a reversible car seat, which 
is operated without turning the back. The seats are upholstered 
in rattan and plush and are manufactured at North East, Pa. 

JOHN C. CURTIS, Chicago, exhibited the Lawton peerless 
fender. This is a scoop spring fender, which is raised and low- 
ered by means of a wire cord and shaft operated by a crank 
handle. 

PENNSYLVANIA CAR WHEEL CO., Pittsburg, exhibited 
a full line of motor and trail car wheels. This company manu- 
facture wheels for any kind of service in any diameter from 
12 to 42 inches. 

D. C. SWEET, Springfield, Mass., exhibited car wheel grind- 
ing machines full size. This machine is so designed that the 
wheels may be ground over a pit in any part of the car house, 
being operated by the car motor itself. Mr. Sweet was himself 
in charge of the exhibit. 

THE TAYLOR ELECTRIC TRUCK CO. Troy, N. Y. 
exhibited several trucks, both single and double, one of the 
single trucks embodying all the latest improvements. The ex- 
hibit was in charge of Mr. John Taylor, manager; Mr. Robert 
Kasson, foreman, and Mr. Aubrey Tupper, of the office staff. 

R. BLISS MANUFACTURING CO., Pawtucket, R. I.—The 
exhibit included the Woods patent platform gate mounted in 
position on the platform of a car. Over 4,000 of these gates 
are operating on the street car lines of Boston. The exhibit 
was in charge of N. H. Colwell, manager, and Charles O. Wood. 

THE BALTIMORE CAR WHEEL CO,., Baltimore, Md., 
exhibited both their single and side bearing double trucks of 
the Lord Baltimore type. The special feature of these trucks 
was a new adjustable axle collar. The exhibit was in charge 
of J. Paul Baker, secretary, and A. E. Baker, representative in 
London. 

SPRINGFIELD MANUFACTURING CO. Bridgeport, 
Conn., exhibited emery and corundum wheels and over 250 va- 
rieties of grinding machines, dry grinders, roll grinders, sur- 
facing machines, tool grinders, universal grinders, etc. The ex- 
hibit was in charge of G. W. Jackman, manager, and Mr. G. E. 
Martin, mechanical engineer. 

THE JOHN STEPHENSON CO, car builders, New York, 
exhibited a model % size of a Broadway cable car with double 
doors and gates, the safety brake, Providence fender, mounted 
on Peckham truck and equipped with Sterling registers and 
headlights and lamps. The exhibit was in charge of Mr. Henry 
Woods, who designed and made the model. 

ROBINSON ELECTRIC TRUCK AND SUPPLY CO. 
The exhibit included models of both types of trucks, the well- 
known electric truck and the new six-wheel radial truck for 
passenger and palace car service. The exhibit also included the 
Robinson interlocking truss rail joint. In connection with the 
exhibit was printed matter describing a new departure in elec- 
tric railway construction, designed as a suggestion for convert- 
ing steam railways to be operated by electric power. Mr. Wm. 
Robinson, general manager of the company, was in charge. 

CHRISTENSEN ENGINEERING CO., Milwaukee. This 
exhibit included a No. D 4 air compressor in operation, this be- 
ing the type of compressor used on the Metropolitan West Side 
Elevated, of Chicago, and the B. & O. Belt Line, of Baltimore. 
There was also a No. B 2 air compressor in operation, the cur- 
rent to the motor being controlled by an automatic cut-out. The 
third exhibit consisted of a No. AA I air compressor designed 
for double-truck high-speed heavy cars. Mr. N. A. Christensen, 
Mr. S. W. Watkins, Mr. Frank C. Randall and Mr. W. J. David- 
son were in charge. 

THE PENNSYLVANIA STEEL CO., Steelton, Pa., ex- 
hibited samples of their ‘“Adamantine” cast steel special work 
and track fixtures, the most interesting feature being a ro inch 
switch, mate and frog manufactured for the Boston Elevated 
Railway Co., the Pennsylvania Steel Co.’s Adamantine work 
being the standard on this road, as well as most of the other 
large roads of the country. They were represented by Messrs. 
Charles S. Clark and Wm. E. Cuntz, Boston agents; Mr. 
Stephen A. Baldwin, New York agent; Mr. C. W. Reinochl, 
and Mr. Mason D. Pratt, chief engineer. 

NEW YORK SWITCH AND CROSSING CO., Hoboken, 
N. J. This exhibit included a specimen of their special work 
for crossings and switches, the particular features of which are 
that the centres are of chrome steel cast in position. The most 
interesting feature of the exhibit, however, was their electric 
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switch in operation, so arranged that the entire mechanism 
could be inspected. This switch is designed to be operated by 
the current, which is under control of the motorman. Exhibit 
was in charge of Mr. W. C. Wood, president; Mr. L. E. Robert, 
secretary, and Mr. A. J. Baldwin, electrician 

TAUNTON LOCOMOTIVE MANUFACTURING CO, 
Taunton, Mass., manufacturers of snow plows for street rail- 
ways, sprinklers, transfer tables and brake handles. The exhibit 
included three snow plows. First the double type share plow 
for use in city work, weighing 8% tons. The second, or heavy 
nose car, weighs 1014 tons, and is claimed to be the heaviest ap- 
pliance of its kind ever put on the market. It is designed for the 
heaviest kind of drift work, and is recommended only for ex- 
treme service. The third plow is the standard nose plow, which 
weighs 814 tons, and is claimed to be heavier than any nose 
plow now on the market. The last two plows are for single 
track work. The wing mechanism on the standard nose plow 
is like that on the double track share. The digger mechanism 
has been designed with special care to stand the terrible pun- 
ishment which diggers must receive, and steel coil springs give 
the necessary yielding feature if the diggers strike the end of a 
switch or a guard rail. The company also exhibited the Col- 
lins noiseless ratchet brake handle. Mr. Wm. R. Billings, treas- 
urer, with the selling agents, Messrs. Wendell and McDuffee, 
were in charge of the exhibition. 
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Independent Telephone Association Meeting. 


It having been announced in one of our contemporaries that 
the next meeting of the Association will be held in June, 1899, 
we are requested to publish a denial of this report, as it was un- 
authorized. Preparations are now being made for a big meeting 
in October, although it is not fully determined. 


The Street Railway Accountants’ Association 
Meeting. 

The Street Railway Accountants’ Association of America held 
their second annual meeting in Boston at the same time as the 
American Street Railway Association, occupying a hall adjoin- 
ing that of the former. The following papers were read: “Car 
Mileage—How Arrived At and Its Use,” by A. H. Ford; “Sta- 
tistics, Their Use and Abuse,” by E. D. Hibbs. 

The standing committee on “A Standard System of Street Rail- 
way Accounting, Covering the Classification of Operating Ex- 
penses, Classification of Construction and Equipment Accounts 
and Form of Annual Report,” handed in its report, which was 
discussed at length. 

A feature of the accountants’ meeting was the exhibition of 
blanks and forms employed by a large number of street railway 
companies, which were spread out on tables in an adjoining 
room. 


The Maritime Electrical Association. 


The first convention of the “Maritime Electrical Association” 
will be held at Halifax, N. S., on September 27. A number of 
papers have been prepared, a good programme arranged and a 
large number of members are expected to attend. This asso- 
ciation, which has only been in existence about six months, has 
a large membership list, and gives promise of doing a good 
work. 


Association of the Edison Illuminating Companies. 


In connection with their fourteenth annual convention, held at 
Sault Ste. Marie, Michigan, on September 12, 13 and 14, the 
above association have issued a very handsome booklet illustrat- 
ing scenery around this beautiful and important manufacturing 
centre, as well as giving the members useful and valuable infor- 
mation regarding the place and its surroundings. On the cover 
is a half-tone illustration of the steamer Northwest entering a 
lock; then follows a history of the Edison Sault Ste. Marie Elec- 
tric Company, a sketch of Sault Ste. Marie, Michigan’s oldest 


272 


settlement, some interesting facts of the historic Fort Brady and 
details about the present city of Sault Ste. Marie, with its 10,000 
people and world-wide fame. Then comes a description of the 
celebrated locks and details about the water power in that neigh- 
borhood, 20,000 h. p. of which is now being developed to be de- 
voted to the manufacture of calcium carbide. Other power com- 
panies are now developing 100,000 additional horse power. The 
booklet is profusely illustrated and neatly bound with a white 
silk ribbon. It is a great credit to this enterprising association, 
whose annual meeting, judging from the preparations and the 
papers to be read, will be a most entertaining, instructive and 
valuable one. The paper by Messrs. J. W. Lieb, Jr., J. Van 
Vieck and Arthur Williams on what they saw abroad on their 
recent tour will certainly be awaited with a great deal of inter- 
est and anticipation. 


Free Guide Book. 


A very handy and comprehensive guide to Boston has just 
been published by the Mechanics Fair Committee and is being 
eagerly sought by intending visitors to the exhibition, as well 
as by others who contemplate a trip to Boston. The book is 
up-to-date, with readable descriptions of the city’s most notable 
points and objects of interest, and will be found very handy for 
reference. 

The big building of the Massachusetts Charitable Mechanics’ 
Association on Huntington avenue is rapidly being prepared 
for the exhibition which will open October 10 and which will 
undoubtedly prove the most important and interesting eyer given 
by this organization. 

The Committee has decided that anyone sending a two-cent 
stamp to Henry D. Dupee, secretary, Mechanics Building, Bos- 
ton, will receive by return mail a copy or this valuable little 
guide-book free of charge. 
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Spiral Versus Coil Springs. 


I WRITE to protest against the continued and erroneous use of 

the word “spiral” in describing coil springs. A spiralisa 
plane figure, and a spiral spring must and can only be a flat spring 
such:as a watch or clock spring. Coil springs are true helices, 
and should so be denominated. In perusal of the description of 
the Mechanicville Transmission Plant, which appeared in your 
issue of September 1, the word “spiral” occurs in describing 
the springs of the plunger switches. The construction, however, 
would indicate that a coil or helical spring was used in this de- 
vice. I know, of course, that the term “spiral’’ is largely used 
in connection with helical figures. We have “spiral” springs, 
“spiral” packing, and so on, but this usage by no means makes 
the term a correct one in these instances, and when a description 
of a spiral or clock spring is intended, the reader is puzzled and 
in doubt unless the construction of the device in which it is used 
is obvious. 

This misuse of the word I have often seen in the class of tech- 
nical journals that are filled chiefly by letters from Heaven-born 
engineers, who leave the subject under discussion to descend tu 
personalities, and there it is to be expected, but such careless 
nomenclature is utterly at variance with the standard of The 
Electrical Engineer, and I must confess that I was somewhat 
surprised at seeing the term misapplied in the article mentioned. 
It is high time that this misuse be corrected, primarily because 
it is wrong, and secondarily because it causes ambiguity and 
leaves the idea to be conveyed indeterminate. 

New York, Sept. 3, 1808. LAMAR LYNDON. 


Some Modern Brush Holders. 


In an article entitled “Some Modern Brush Holders,” which 
appeared in “The Electrical World” in the issue of July 23, it is 
inaccurately stated that the C w C Electrical Company use the 
so-called “reaction brush holders” as licensees under a patent 
issued by Mr. R. N. Baylis. The principle involved in the re- 
action brush holder was discovered and patented by Mr. Baylis, 
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who, however, was at the time chief engineer of the C & l 
Electric Company, and was materially assisted by that company 
in making the experiments necessary to the developing and per- 
fecting of the brush holder. The C. & C. Electric Company were 
the first to use this form of brush holder, and have used it for the 
last five years, not by license but by proprietary right. May I 
ask you to publish this letter, with a view to correcting any 
apprehension on the part of those interested in this subject? 
Very truly yours, D. W. ARNES, 
General Manager C. & C. Electric Company. 
New York, Sept. 2, 1898. 


Moribund Manhattan. 


Your editorial on the “Moribund Manhattan” is one of the 
most interesting and timely articles which has been published 
upon this subject. Since coming to New York three years ago 
I have made a study of the Manhattan Elevated Railroad, and 
have no hesitation in concurring with Coł. Prout, when he says 
in effect, that the Manhattan Elevated Road is thoroughly well 
managed, and giving to the people o. New York a safe and 
efficient service. This is certainly a fact, taking the road in its 
present condition, and considering it as being exclusively a 
steam railroad. But a steam railroad is not what the people of 
New York require at the present day, and must certainly be 
looked upon as somewhat antiquated. After studying the mat- 
ter closely, I cannot but feel that if the elevated roads were to 
adopt electric traction, and provide electric elevators at every 
station, together with comfortable open cars in summer, there 
would be very few people who would care to patronize the 
surface cars except for short distances. 

CHARLES CAMPBELL, JR. 

New York, August 24, 1898. 


Electrical Engineering Course at Drexel Institute. 


HE purpose of this course is given on page 4 of the circular 
just issued by the Institute. No effort is made to grad- 
uate electrical physicists. On the other hand, there is a constant 
endeavor to acquaint the students with the materials, devices and 
methods of constructive as well as experimental engineering. The 
course lasts only through two years, since the Mechanic Arts 
Course of the Institute, which precedes it, includes the science 
work, mathematics, mechanical drawing and shop work, which 
occupy a considerable part of the electrical engineering courses 
in so many colleges. The laboratories are thoroughly well 
equipped, as indicated in the circulars, including the latest types 
of apparatus, as well as those of recognized and standard worth. 
In the evening classes the same laboratory facilities are used as 
in the day work, and the instruction is by the same teachers. 
There are two courses, as the circular indicates: The one win- 
ter’s course is of necessity a simple one, but it deals almost 
wholly with the machinery and appliances that the dynamo ten- 
der, supply dealer and wireman wants to know about. The two 
years’ course approaches as nearly as possible in the time at dis- 
posal the grade and scope of the work given in the electrical 
work of the regular electrical engineering course. Many me- 
chanical and civil engineers find this course useful, and young 
men who are high school graduates or manual training school 
graduates find in this work an opportunity to supplement the 
training in electricity they have already received. 

These evening classes run from October 1 to April r. Each 
course has two evenings per week. The fees are entirely nom- 
inal. The courses have been brought to a high state of perfec- 
tion by Prof. Arthur J. Rowland. 


THE TRIUMPH ELECTRIC CO., of Cincinnati, inform us 
that in the suit for infringement brought against them by the 
Westinghouse Electric and Manufacturing Company, Judge 
Clark, of the United States Circuit Court for the Southern Dis- 
trict of Ohio, has given a decision in their favor, and declared 
the patent on which the Westinghouse Company based its claim 
as void. 


September 15, 1808. ] 


20th Annual Clambake of the American Electrical 
Works, of Phillipsdale, R. I. 


Taar the annual clambake tendered to the electric fraternity 
by the prince of hosts, Mr. Eugene F. Phillips, of the Amer- 
ican Electrical Works, is yearly becoming more popular was 
evidenced by the large attendance on the occasion of the twen- 
tieth bake last Saturday, September 10. All told there were some 
310 guests at the Pomham Club on that day, a larger number 
than on any previous occasion. It was a record-breaker in more 
ways than one—largest number of guests, magnificent weather 
(Mr. Phillips, it is well understood, has a special “pull” with the 
Weather Bureau), a splendidly appointed dinner and souvenirs 
of unusual beauty and usefulness. 
Mr. Phillips’ guests began to gather about the Narragansett 
Hotel about 10 o'clock, where special cars speedily conveyed 
them to the Pomham Club, where all the usual good cheer and 
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began to put this useful souvenir to immediate use, and the “pipe 
of peace” was soon in evidence, while the fragrant clouds of 
smoke made it clear that Mr. Phillips’ selection of a souvenir this 
year was particularly apropos. 

At the conclusion of the dinner Mr. Phillips addressed the au- 
dience in his well-known happy way, giving his guests-a hearty 
welcome, in the midst of which he made a very happy allusion 
to his two sons who are now officials of the company and who, 
he guaranteed, would continue to extend the hospitality of the 
company on similar occasions indefinitely, even should he retire 
as the active host, which the writer hopes will not be for a great 
many years. Mr. Phillips also made graceful reference to his 
agents in the various cities, whom he termed as the “working 
horses,” and who were all present to witness their own popu- 
larity on their names being mentioned. 

Mr. Brown, of the Westinghouse Company, acted as toast- 
master and filled this honorable position to the complete satis- 
faction of all present, having an inexhaustible fund of humor and 
anecdote, which he used with the happiest results. 

Mr. Ira A. Winsor, the city’s acting Mayor, replied to the toast 
of the “City of Providence,” and Mr. C. M. Van Slack also made 
some happy remarks. Mr. T. C. Pennington, secretary of the 
American Street Railway Association, replied to the toast of the 
“Electric Railways,” and Mr. Maurice Coster, of the Westing- 


E. Rowland Phillips, 
Vice-President and Superintendent. 


fund of amusements awaited them. On registering each guest 
was presented with a decoration for the lapel of the coat bear- 
ing the name of the American Electrical Works in neat design, 
-but having a new feature this year in that each decoration bore 
a different number in large type, so that each guest was distinct- 
ively nuinbered, we presume to provide for possible identification 
later by the authorities of the City of Providence in case of tem- 
porary aberration. (Latest telegraphic advices advise us that so 
far no numbers have been reported and that the city has returned 
to its normal quiet.) A white cap, somewhat of a source of ter- 
ror at first to a few of the married men, was also presented to 
each guest, which, when donned by the three hundred guests 
present, gave a very distinctive appearance to the gathering. 

An excellent lunch was served about noon, while many in- 
dulged in all sorts of outdoor sports—baseball, shooting at the 
target, quoits, bowling, etc., all of which, while serving to pro- 
vide amusement, also served to produce a prodigious appetite 
for the more serious exercise of disposing of the elaborate din- 
ner which was served punctually at 2 o’clock. During the eat- 
ing of the clams and fresh corn a beautiful souvenir of the occa- 
sion was distributed to each guest in the shape ot a handsome 
pipe and package of tobacco, a souvenir which appeared to meet 
with the strongest approval of all present and which, no doubt, 
will be carefully preserved for many years. Many of the guests 
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house Company, Chicago, made a few remarks on the electric 
hghting industries, particularly in the West. The toast of “The 
Electrical Press” was ably responded to by Mr. C. H.. Goddard, 
of “The Electrical Review,” who also made some feeling remarks 
about the absent sex, after which short addresses by Captain 
Wm. Brophy, of Boston; General C. H. Barney, of New York, 
and Master Mechanic Baker, of Boston, completed the exercises. 
A short hour more was spent on the piazzas of the club over- 
looking the Providence River, when a return was made to the 
city and one of the most enjoyable of Mr. Phillips’ many happy 
entertainments was an event of the past, not, however, to be read- 
ily forgotten. 


Two New Forms of Apparatus for Measuring the 
Acceleration of Gravity.’ 
BY PROF. R. S. WOODWARD. 


I this paper the author described and indicated the mechanical 

theories of two new forms of vibrating apparatus which will 
afford precise measurements of gravity. The first form may 
be called a flexible pendulum, and consists of a heavy bob sus- 
pended by a long piece of steel tape fastened rigidly at the point 
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of suspension. It is proposed to suspend this pendulum in a 
tube from which the air may be exhausted, so that vibration may 
take place in vacuo practically. 

The other form of apparatus consists of a helical spring sus- 
pended from one end and carrying a heavy mass at the other. A 
mass supported by such a spring will vibrate, like a pendulum, 
isochronously, and observation of the time of vibration along 
with the measurement of the static elongation of the spring will 
give data from which the acceleration of gravity may be com- 
puted. 


American Rail Joint Mfg. Co., Cleveland, Ohio. 


THE type of rail joint manufactured by this company is 
known as the “Standard” rail joint and was designed in 
1891 and put in service at Toledo, Ohio, and during the year 
following quite a large number were installed on Western roads, 
so that they have now had six years of service, and there are 
numerous testimonials as to the value of this type of joint for 


AMERICAN RAIL JOINT COMPLETE. 


both street railway and steam purposes. These joints are in all 
cases made of malleable iron and in two parts, and are united 
by what is known as the “Wedge” principle. For joints em- 
ployed with T-rails the interlocking channels are in the base, 
and there are two tapering surfaces in each piece, the taper be- 
ing ¥% of an inch to a foot. In attaching the joint to the rail 
no bolts whatever are used. The primary half of the joint is 
provided with lugs which fit into the bolt holes in the rail, the 
lugs being a little smaller than the holes to provide for expan- 
sion. 

In attaching the joint, the primary half is first put in place, 
then the secondary is placed against the rail to the right or left 
of the other so that the channels register when it is driven into 
place by a heavy hammer. The shoulders of the joint are 
ground to fit the rail, and when in place both halves fit the rail 
snugly under the head and at the base, but do not clamp the 
web of the rail, and when in place the base of the joint is twice 
as wide as the base of the rail, and the joint may be located 
on a tie or suspended between ties. In the case of high girder 
rails the joints are made to lock at two points, the lugs of the 
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primary being made to extend through the web of the rail with 
a shoulder cut in the top into which a ridge on the secondary 
plate is made to lock. Both halves of the joint are strength- 
ened by webs as shown in the illustration, and one end of the 
secondary half is provided with extra metal to receive the ham- 
mer blows. 

These joints are made in two sizes, 7 to 10 inches in length, 
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and weigh from 25 to 35 pounds for T-rails and from 35 to 45 
where designed for girder rails. As will be seen from the struc- 
ture, the joint is one of unusual strength, and in the test re- 
cently made at the McGill University of Montreal a joint for 
a 75-lb. T-rail when in place was deflected to a permanent set 
of .044 inches only under a weight of 150,000 pounds, and 
this was a 10-inch joint which weighed 31 pounds. Besides 
joints, the company make an intermediate chair or brace joint 
that takes the place of a chair that is made in the same form 
as the joint, but is only half the length. This has many advan- 
tages over an ordinary chair, as it clamps the rail securely and 
does not depend upon the spikes to hold it in position. The 
company design joints to fit any type of rail when the name 
of the maker with the section number of rail is submitted. 

The company were originally organized in 1894, but were 
reorganized on April 1 last. The present officers are S. H. 
Chisholm, president of the H. P. Nail Co. of Cleveland, presi- 
dent; Dudley Baldwin, vice-president and treasurer; Thomas L. 
Johnson, secretary; while the business affairs of the company 
are under the direction of W. E. Ludlow with the title of gen- 
eral manager. 


OM ALI! 


MR. MORGAN BROOKS, president of the Electrical Engi- 
neering Company, of Minneapolis, has been appointed to the 
chair of electricity in the University of Nebraska, rendered va- 
cant by the going of Prof. R. B. Owens to McGill University. 
Mr. Brooks, who has for some time past lectured on electricity 
at the University of Minnesota, is a graduate of Brown and of 
Stevens and has had a large experience on the practical side of 
engincering. Flis business interests will be retained. 

MR. WM. HAND BROWNE, JR., has recently been ap- 
pointed assistant professor of electrical engineering at the Uni- 
versity of Illinois, Champaign, Ill. Mr. Brown was until recently 
instructor in this branch at the University of Nebraska, asso- 
ciated with Prof. Owens. His college training was obtained at 
the Johns Hopkins University, where he took his first degree in 
1890 and his second in 1892. His practical work includes a full 
experience with lighting, railway and isolated plants, having 
practiced as a consulting engineer for some years in Baltimore 
and vicinity. 


Lower Prices and Higher Money. 


During the past week the condition of things in the stock 
market resolved itself into a lower range of prices for securities, 
due to a lowering of the bank reserves and higher rates for 
money. One other feature depressing stock was the declaration 
of a lower rate of dividend on St. Paul than was expected, as the 


road had well earned it. This, however, as a proof of conserv- 
ative management, should mark stocks up, and in the long run 
must do so. Railroad earnings continue good, trade is brisk and 
the crops are reported at the best average for ten years. 

Western Union during the week declined to 93 on sales of 
10,046 shares. General Electric, which was as high as 46%, fell 
off to 4334 on sales of 19,685 shares. In Boston, American Bell 
Telephone stood around 280, closing at 281. 

Copper is now quoted at 12.25 cents. Heavy steel rail is $18. 


IN A LETTER to the Westinghouse Electric and Manufac- 
turing Company, Mr. Horace E. Andrews, president of the 
Cleveland Electric Railway Company, Cleveland, O., states: 
“We are delighted with the operation of the No. 49 motors, and 
are having better success with them than with any other motors 
we have ever operated.” This motor embodies all of the best 
features of previous types of Westinghouse motors, which have 
an established reputation as being the standard of excellence 
throughout the world. 
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India Mica and Micanite. 


F ROM the mines of India the world has been supplied for cen- 

turies with mica, it being the only transparent sheet known 
to the arts before the production of glass plate. Probably the 
most extensive use of mica in India is for ornamental purposes, 
cither in its natural state or artificially colored. In the days of 
ancient Rome the powdered material was scattered over the sur- 
face of the amphitheatre to obtain a brilliant glistening effect. 
In India it is used at native festivals, marriages and in the Mo- 
hammedan Maharan for processional ornaments, as lamps and 


kind, except drill and hammers, is used in their mining opera- 
tions. The refuse and the mica are placed in baskets, which hold 
about ten pounds, and are passed up from hand to hand by the 
women who stand in line on the ladders. When the top is 
reached the baskets are dumped and returned down the ladder in 
the same manner, but by another line of women. Water is taken 
out by jugs. Fig. 1 shows the women at work, ana also another 
ladder which is provided for the miners to enter the mines. 

There is no reason to believe that there has been any change 
in this method of operation for many hundred years, except that 
there is more care taken to protect the miners. 

After the crude mica is taken from the mines it is first roughly 
trimmed and then sorted into different grades, according to 
sizes and quality. It is then taken to the mica workers, who 
split it up and scribe out the size for it to be cut into by the 
shearers. Then the cut pieces are cleaned, weighed and packed 
ready for shipment. l 

Fig. 2 shows the mica workers cutting and packing. The mica 
is sent to the general storehouse in baskets, on the backs of bul- 
locks and in bullock carts. The prepared mica is loaded in carts, 
drawn by bullocks, and carried in this way hundreds of miles to 
shipping points at the speed of about ten miles a day. 

Mica, or muscovite, its geological name, in nature is formed in 
pockets, where it is crystallized in large sheets. Sheets under 
2” x2” are of little commercial value. 

The occurrences of these pockets cannot be predicted by the 
geological formation; this makes it one of the most hazardous 
forms of mining, and for this reason a great number of mines 
have actually cost more to mine than the mica produced could be 
sold for. 

Mica is an anhydrous silicate of calcium and aluminum, and 
crystallizes in a laminated mass easily split along its axis, and can 
be subdivided down to yo$55 of an inch of thickness. Being 
both fireproof and transparent, it is useful for many other pur- 
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FIGS. 1 AND 2.—OBTAINING AND PACKING MICA IN INDIA. 


tinsel decorations, on banners, on fans, in temples, palaces, etc. 
The lanterns used by Columbus on his first voyage were pro- 
‘tected by mica, probably from these mines. 

The mica mines of India are near the interior and very inacces- 
sible. The only American mica miner who ever visited these 
mines was Mr. Franklin Brooks, of Eugene Munsell & Co., and 
what he saw there was an interesting revelation of antiquity, both 
from an engineer’s and a miner’s point of view. 

The mine which is known as the ‘“‘Abruker Mine” produces the 
finest mica that has ever been mined, both for lamination and 
color. The mine in question has been sunk about 200 feet, fol- 
‘lowing the pitch of the vein, and all this mica and refuse has been 
raised and carried away by the natives. No machinery of any 


poses in the arts, besides that of an insulator. Two requirements 
of an insulator of universal adaptability should be elasticity and 
flexibility, and these qualities are not found in any of the natural 
mica formations, nor does it permit of being readily worked with 
tools in its natural state. But mica is fireproof and its insulating 
qualities are unaffected by time. By splitting up the mica into 
laminz and reassembling these thin sheets and solidifying them 
by use of a highly insulating cement, by the application of high 
pressures and temperatures, the manufactured “micanite” is made 
perfectly homogeneous. 

The improvements effected by this relamination are: To in- 
crease the insulating properties over any sheet of natural mica, 
which varies greatly for different parts of one sheet, but by 
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splitting up the mica and reassembling the insulating qualities 
of the mica are greatly improved by averaging up. 

Micanite in its manufacture has introduced into it a material 
in the form of cement, which absolutely excludes all moisture 
and is impervious to water. 

Reliable tests have shown that micanite possesses a high de- 
gree of insulation, which, combined with its mechanical rigidity 
and non-absorbent and fireproof qualities at normal tempera- 
tures and the facility by which it can be formed at high tempera- 
tures, its property to maintain its insulation under exposure, 
have made micanite as perfect an insulator as can be desired. 

For the above information we are indebted to the firm of Eu- 
gene Munsell & Co., of New York and Chicago, the well-known 
dealers in mica, micanite plates, cloth and paper for commutat- 
ors and other insulating purposes. They also deal in the well- 
known M. I. C. insulating compound and “Empire” oiled paper 
and cloth. They have issued a valuable book giving information 
about mica and micanite, as well as interesting information on 
armatures and commutators. 


Ohio Brass Company's Railway Appliances. 


i is an unquestionable fact that the success and efficiency of 

operation of any street railway is dependent to as great an 
extent upon the appliances used in its line construction as it 
is upon its rolling stock, its employes and business management. 
This being so, it is not at all surprising that the Inter-urban 


FIG. 2.—D. 


W. TROLLEY CLAMP, OHIO BRASS CO. 
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FIG. 3.—WOOD’S FLEXIBLE BRACKET, OHIO BRASS CO. 


Cleveland lines-described in our last and this present issue have 
been attended with such marked success, when we learn that 
their line material has been furnished by so reliable a company 
as the Ohio Brass Company, of Mansfield, O. They are manu- 
facturers of electric railway supplies of every variety, a few of 
which we illustrate herewith. Most of these have been installed 
on the lines of the Cleveland, Painesville and Eastern, the Lo- 
raine and Cleveland and the Cleveland and Chagrin Falls, on 
which the series of articles by Mr. C. B. Fairchild have been ap- 
pearing in our pages. 

Fig. I represents the new type “D” standard street line hanger, 
which they furnish japanned and galvanized. The latter article 
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is being used by all of the three roads mentioned above for 
straight line suspensions. Fig. 2 is the standard D. W. trolley 
clamp for supporting Fig. 8 trolley wire. This trolley clamp is 
used in connection with the street line hanger shown in Fig. | 


“and in connection with an insulated bolt manufactured by the 


company. Fig. 3 shows style A Wood’s flexible bracket in use 
by the Cleveland and Chagrin Falls line. Fig. 4 represents a 
single curve pull-over body for supporting the double Fig. 8 
trolley wire. This is used by the three companies. Fig. 5 
shows the standard trolley wire for connecting Fig. 8 wire, and 
is also used by all three companies, who are using Fig. 8—ooo 
trolley wire supplied by this company. Besides the specialties 
shown, the Ohio Brass Company manufacture such railway ap- 
pliances as hanger wrenches, straight line and pipe bracket 
hangers, single and double curved hangers, trolley wire ears, 
strain insulators, steel and copper bonding caps, railway motor 
bearings, etc. A complete catalogue is issued by the com- 
pany, illustrating their numerous goods, and will be sent to any 
one on application. 


G. C. Kuhlman Car Company, Cleveland, Ohio. 


Ta company have the reputation for building an excep- 
tionally strong and durable car, and of late years have 
made a specialty of long car bodies designed for high speed 
electric service, many of which are running near Cleveland and 
are described in the articles on some of the Cleveland interurban 
roads in the last and the present issues. Mr. G. C. Kuhlman, the 
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FIG. 1.—TYPE D, STANDARD ST. LINE 
HANGER, OHIO BRASS COMPANY. 


FIG. 5.—FEEDER WIRE SPLICER, OHIO BRASS CO. 


principal of the firm, learned cabinet making from his father, who 
is still extensively engaged in the manufacture of furniture and 
interior house finishing. The company were first introduced 
to the street railway fraternity, through the Mahling car, a 
specially designed car which was introduced to a considerable 
extent some years since in Cleveland and Detroit and which 
this company manufactured, many of which are still running, 
but are not being extensively manufactured. This was a spe- 
cially designed car with side aisles, side doors and side steps. 
The car business was established in 1893 and the shops were 
located on St. Clair and Perry streets, where they remained 
until they were destroyed by fire in 1895, after which the com- 
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pany moved to their present quarters on Broadway, where the 
works occupy two brick buildings which were formerly de- 
signed as car houses for one of the local street railways. The 
main building is 66 x 410 feet and is occupied by the machine 
shop and erecting department, while the paint shop and trim- 
ming department occupy a second building which is 48 x 230 
feet, and located on the street end of this building are the 
offices of the company. Extensive yards for the storage of 
lumber and material adjoin the buildings. 

The engine room is located at the rear of the niain building, 
and the power is supplied by a 180 h. p. Bates-Corliss engine. 
From this the two main shafts, which are located under the 
floor of the machine shop, are driven, and each machine in the 
wood-working department is driven by a belt coming up 
through the floor. Adjoining the engine room is the drymg 
kiln in which the lumber is seasoned. This is 25 feet square 
and hot air is forced through the chamber by means of a Stur- 
tevant fan, the air being led over coils of steam pipe. The same 
method is followed for heating the buildings and the air is led 
through a very extensive system of galvanized pipes supported 
by the roof members, with branches which direct the air to 
different parts of the shops. The wood-working department 
is equipped with a number of first-class tools of modern design 
on which all kinds of planing, mortising and gaining is done, 
and there is being added a hollow chisel mortising machine 
manufactured by the Greenlee Brothers Company. The erect- 
ing shop occupies the front end of the main building, which is 
well lighted and provided with tracks and pits and specially 
designed trucks by means of which car bodies are shifted about. 
Recently there has been added in this department a wide plat- 
form or gallery on two sides of the room which is supported 
by iron rods from the roof members. On this the cabinet work 
is done, and a portion of it also answers for storing finished 
material. On one side of the erecting shop the blacksmith 
forges are located, and here are lathes, drills, punches and 
shears for preparing the iron sill plates and other metal parts 
which now enter largely into the construction of high speed 
cars. From the erecting department the bodies are shifted to 
the paint shop, where they are painted, lettered and finished. 
A room is divided off from the main floor of this department 
in which the sashes are varnished and glazed. 

Among the orders in hand are noted twenty cars for The 
Cleveland Electric Railway and thirty for The Cleveland City 
Railway, with eight for the Akron Illuminating & Railway Com- 
pany. Among the bodies designed for eight-wheel service are 
four for The Detroit & Pontiac Railway Company, eight for 
The Cincinnati & Hamilton Railway, and two for the Tiffin & 
Fostoria Railway Company. Besides new work the shops are 
engaged in repairing and rebuilding twelve eight-wheel cars 
for some of the neighboring high-speed railways running into 
Cleveland. 


Ruprecht Electric Company, Cleveland, Ohio. 


T HE business of this company includes the manufacture of 

X-ray machines, storage batteries of the Plantè type, mot- 
ors and dynamos, all of which have been designed by Mr. C. E. 
Ruprecht. The X-ray machines are mounted in two styles of 
cases, known as the upright and horizontal, the former made in 
two sizes, the case of one being 814x16, the other 10x18 inches, 
while that for the horizontal type is 22x12x44%4. In the construc- 
tion of the X-ray machine the core of the primary coil is made 
of the best annealed Norway iron wire, each wire being insulated 
by a coat of varnish, which tends to prevent heat, and the pri- 
mary winding consists of few turns, allowing of a low condensing 
capacity. The secondary winding is made in a number of sec- 
tions, each highly insulated and assembled on primary tube, but 
in such a way that the primary and tube can be removed with- 
out disturbing the secondary coil. The break employed with 
these machines will take any current up to 110 volts without in- 
creasing the temperature at contact points. The machines are 
made in sizes to produce sparks from 3 to 20 inches, and by the 
use of an adjustable condenser any make of tube, either Ger- 
man or native, can be used. Holders and fluoroscopes are fur- 
nished when desired, and a principal claim made for this appa- 
ratus is that the price is lower than that of any otner standard 
machine and that it is much lighter in weight than any other 
type of X-ray machine. 

The storage cells manufactured by this company are of the 
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Planté type and aré made in sizes ranging from 6 to 500 ampere 
hours. No paste is used in the manufacture of the plates, and 
some of the claims made for this cell are that it is light in weight, 
compact, durable, with a high discharge rate and is compara- 
tively low in price. 


The Forest City Electric Company, Cleveland, 


Ohio. 


THE energies of this establishment are directed to the manu- 

facture of commutator bars, collector rings, rail bonds, 
and copper castings and forgings for electrical purposes. Of 
the commutator bars the company have already manufactured 
over 1,600 different patterns. 

The commutator bars have two names, depending upon the 
process of manufacture, and are known as “Roll Drop” and 
“Drop Forged.” The former are manufactured from pure Lake 
copper, which is cast by special process from a pattern to the 
approximate shape, when it is cold forged or pressed to ac- 
curate size by hydraulic machinery, which process produces a 
dense fibre rendering the bar chemically durable, and because 
of its toughness and because in operation the commutator 


THE FOREST CITY RAIL BOND. 


glazes over, the mechanical friction of the brush is reduced, 
which, of course, adds greatly to the life.of the commutator. 

The “Drop Forged” bars are made from pure Lake copper 
bars which are forged hot to an approximate size, then trimmed 
and again forged cold to finished size, making an accurate flat 
bar without the ordinary defects of high centres and rounded 
edges. The “Roll Drop” bars being more crystalline, are 
slightly harder than the “Drop Forged,” and for this reason 
preferred by many users, but large quantities of the latter are 
manufactured. Both types of bars have stood the test of time 
and are in all cases more durable than bars made from an alloy 
with copper because bars made from alloy are apt to be fused 
or oxidized by the electric spark. Both types of bars, unless 
for very small commutators, can be made with copper strips 
for tangs cast welded into the bar, getting perfect electrical 
and mechanical connection, which saves the labor of milling 
a slot and then riveting the tang to the bar. 

The type of rail bond manufactured by this company, shown 
in the figure, is known as the “Protected,” and is so designed 
that it can be attached to the rail under the fish plate, or it may 
be attached to the base of the rail between the ties. In the 


“PROTECTED” RAIL BOND. 


former case it is protected from mechanical injury and from in- 
jury by electrolysis, and when beneath the base of the rail it 
is safe from injury from vehicle travel on unballasted lines. 
The bond being flexible, it is readily shortened or lengthened 
for adjustment and readily yields to vibration and to the con- 
traction and expansion of the rail. The bond is constructed 
from flattened copper wire wound into a closed elliptical loop, 
the number of wraps depending upon the required capacity. 
The loop being formed, lugs are cast to each end, making a 
perfect cast welded joint, after which the lugs are drop forged 
to the required size and shape to fit the bond holes. The bonds 
are attached to the rail by means of an improved bond welder 
which is also manufactured by the company, which consists of 
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a cast yoke with a pair of screws which push the bond tightly 
into place, making a good contact without a riveted head. The 
bonds are made in different lengths from 2 up to 7 inches, or 
longer, if required, and in case of double bonding they may 
be made to span the end bolt holes as shown in the figure. 

The works of the company occupy a three-story brick build- 
ing at 17 Champlain street, while the copper foundry, which 
is one of the most thoroughly equipped in the country, 
occupies a separate brick building in the rear of the main 
building. The hydraulic presses, heavy drop hammers and 
furnaces occupy the ground floor. The punches and metal 
working tools and tools for pattern and die-making occupy the 
second floor of the building, on which the company’s office is 
also located. Lighter machinery and storage and shipping de- 
partment occupy the upper floor. The business was estab- 
lished 1894 and has enjoyed a very liberal patronage from the 
first, which is increasing rapidly from year to year. The pro- 
ducts go to the users of electrical machinery in all parts of this 
country, and large foreign shipments are now constantly being 
made. The affairs of the company are under the direction of 
Mr. W. B. Cleveland, president and general manager. 


General Electric Company’s 160 H. P. (G.E.-55) 
Motor. 


JF OR elevated and underground railroads, as well as suburban 
and interurban railways, the General Electric Company 
have recently developed the G. E.-55 motor. The new motor, 
while differing but slightly in outward appearance from previous 
G. E. motors of similar capacity, embodies many important im- 
provements, which, it is claimed, render it the only suitable 
motor for this class of work. It has already been tested on the 
New York, New Haven & Hartford Railroad, the Metropolitan 
„and Lake Street Elevated Roads, Chicago, and on the lọcomo- 
tives of the Buffalo & Lockport Railway (described in our last 
issue), under actual steam road conditions, and has proved by its 
success the suitability of its design and the excellence of its con- 
struction. 

The magnet frame is of soft steel cast in one piece in the form 
of a cube, with well rounded corners. In each end is a bored- 


out opening large enough to allow of the removal ot the arma- 
Into this opening fits a frame- 


ture pole pieces and field coils. 


PERSPECTIVE VIEW OF G. E. 55 MOTOR. 


head, held in place by four bolts, and carrying the armature 
shaft bearing. The axle bearing caps are bolted to vertically 
planed surfaces on the frame. The four-pole pieces are built up 
of soft iron laminæ and are bolted to the top, bottom and sides 
of the frame, with nuts on the outside. The frame has a large 
opening above the commutator, through which it and the brushes 
may be inspected and the worn-out brushes renewed. The brush 
holders and insulating supports may also be removed through 
this opening, which is protected by an easily removable iron 
cover, securely clamped down by an adjustable cam-locking de- 
vice. In the bottom of the frame, directly under the commutator, 
is a large hand hole protected also by a cover. 

The four field coils are wound on metal spools, held in place 
by laminated pole pieces. The winding is of strip copper of 
ample cross section, thoroughly insulated from the spool, and 
each winding is tested at the works to a potential of 5,000 volts. 

The armature is of the iron-clad type, with a core built up of 
soft iron laminz insulated from each other by coats of japan 
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and assembled on a composition metal spider securely keyed to 
the shaft. The slots are so uniformly punched in the sheets that 
the assembled core has smooth and regular slots in which to 
place the conductors. The winding is of the series drum-barrel 
type and is made up of stranded copper conductors thoroughly 
formed and insulated before insertion in the slots of the core. 
The insulation placed on these coils is of the highest quality ob- 
tainable and is practically impervious to moisture. The conduct- 
ors are soldered directly into the ears, which form part of the 
commutator segments, avoiding the use of connecting leads. Be- 
fore assembling on the motor the armature is tested to with- 
stand a potential of 3,500 volts between the commutator and the 
core. To prevent carbon dust from finding access to the end 
windings they are thoroughly covered with stout canvas bound 
in place. | 

The commutator segments of hard drawn copper are built up 
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and securely clamped on a malleable iron shell, the best quality 
of mica being used for the insulation. 

The cone clamping insulations are of the same high-grade 
mica, built up and pressed hard into compact shape, but the mica 
between the segments is of a somewhat softer quality to allow of 
even wearing with the segments. Each commutator is subjected 
to a high potential test of 5,000 volts between segments and shell, 
and 500 volts between adjacent segments. Under all normal con- 
ditions it will run without injurious sparking. 

The bearings of the armature are supported in the frame- 
neads, which extend inside the armature and commutator. They 
are lubricated by oil and waste, put in place through a hand 
hole, as with the ordinary car box bearing. The brasses take 
the form of a sleeve, with the sides cut away to expose the shaft 
to the oily waste. The use of oil makes it easier to keep the 
motor clean, and oil deflectors are provided to prevent any ac- 
cess of the lubricant to the inside of the machine. Drip cups 
cast into the frame heads under the armature bearings allow of 
the removal of used oil. The commutator end bearing is 3% 
inches in diameter and 7% inches long, and the pinion end bear- 
ing 3% inches in diameter and 11 inches long. A similar system 
of lubrication is employed with the axle bearings, which measure 
514 inches in diameter and 1014 inches long, as with the armature 
shaft bearings. 

All the leads are brought out through rubber bushed holes in 
the magnet frame and are easily removable. The two brush 
holders are of cast brass, each carrying four carbon brushes, 
which slide in finished ways and are pressed against the commu- 
tator by independent fingers, giving a practically uniform press- 
ure throughout the working range of the brushes. The holders 
are bolted to guides, which in turn are clamped to a specially 
designed mica insulated stud. The G. E.-55 motor is rated at 
160 h. p. It weighs approximately 5,000 pounds. 


Large Orders for the C & C Electric Company. 


W E understand that the C & C Electric Company has been 
securing a large share of the U. S. Government’s recent 
orders for electrical machinery. During the last six months 
they have installed a number of complete lighting and power 
plants for the Government, and it is stated that the 100 h. p. 
plant recently completed by them at Fort Delaware, Pa., is in 
every respect a model installation and was promptly accepted by 
the Government inspectors. During this same time, so we are 
advised, they have furnished the United States with some ten 
generators and over twenty motors. The company have also 
shipped last week to Vickers’ Sons & Maxim, Manchester, Eng- 
land, six special 25 h. p. six-pole motors, designed, we are told, 
for direct connection to large gun lathes running at 200 r. p. m. 
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This is the celebrated firm of battleship and gun builders, one of 
the largest of its kind, and the fact that they selected C & C 
motors from among the many makes offered is an excellent trib- 
ute to the merits of the C & C apparatus. The firm of Waygoods 
& Co., also of Manchester, England, extensive manufacturers of 
elevators, are constantly ordering C & C motors and are loud 
in their praises of them. 


A $1,000 First Mortgage Five Per Cent. ‘‘Plastic 
Rail Bond.” 


To meet the growing demand for reliable bonds, the Up-to-Date 
Street Railway Company of the Greater United States has seen fit 
to issue a number of first mortgage 5 per cent. bonds, due Feb- 
ruary 30, 1905, the interest on which is payable at the office of 
the Edison-Brown Plastic Rail Bond, 120 Liberty street, New 
York. At this latter office the important decision was reached 
that, in recognition of the good will of their patrons in the past, 
they would distribute these bonds gratis at the Boston conven- 
tion of the American Street Railway Association. The happy 
possessors of these valuable bonds, which bear the significant 
signatures of P. Lastic Bond, president, and Resistance Low, 
secretary, per Manent, will, of course, treasure the beautiful sou- 
venir and not fail to go to the office of the company each year 
and collect their $20. This is the six months’ saving of running 
expenses due to the use of the plastic bond on 400 feet of track. 
We trust that the company will have numerous callers, who will 
repay the company for their present sacrifice by purchasing in- 
numerable bonds in the future for themselves and their friends. 


“New Standard” Dry Battery. 


Mr. William Roche, the manufacturer of the “New Standard” 
open circuit batteries, reports very large orders which have re- 
cently been received from the United States Navy for his special 
“A” No. 1 cell, which in itself seems ample proof that the 
“Standard” dry batteries are high in quality and give entire sat- 
isfaction. Large orders for these cells have also been received 
from the Western Electric Company and the Standard Telephone 
and Electric Company, Madison, Wis., which may be looked 
upon as a good sign of the popularity of this cell. It is possi- 
ble to crowd out a good article for a time, but these facts again 
show that a good thing is bound to get there eventually. The 
“New Standard” cells have come to stay, as is evidenced by the 
large orders Mr. Roche is constantly receiving. 

oe 


New Machine Shops for Beaman & Smith. 


Beaman & Smith, of Providence, R. I., are erecting a new ma- 
chine shop 60 feet wide and 130 feet long, with an addition 20 
feet by 50 feet. The construction will be modern in every re- 
spect. It will have a maximum amount of light consistent with 
good construction, will be practically fireproof and will be ar- 
ranged with traveling cranes, trolleys and such appliances for 
easy handling of materials and machines. A portion of the 
building will be two stories high, arranged for suitable offices, 
draughting rooms, store rooms, etc. The entire framework of 
the building is steel built in brick work, entirely supported by 
the structural framework of the building. An electric traveling 
crane, having a capacity of 15 tons and a span of 40 feet, will 
run the whole length of the main building. The sashes in the sides 
of the building and in the sides of the monitors are arranged so 
that they can be readily opened for ventilation. The framework 
of the building is arranged with a view of easy attachment of 
shafting and counter-shafting for the transmission of power. 
The entire building was designed by and the steel work is being 
furnished and erected by the Berlin Iron Bridge Company, of 
East Berlin, Conn. 


Russell & Officer Automatic Switch. 
The Western Electric Company has recently issued Bulletin 
No. 7-RS, giving detailed description of the Russell & Officer 
automatic switch. The object of this switch is to allow the 
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turning on or off of one or any number of lights from two or 
more points by means of push buttons. Its advantages are: That 
a large number of lights can be controlled by means of a push 
button switch without having to bring the main wire supplying 
these lights to the switch itself, a No. 16 B. & S. gauge wire 
answering the purpose for any size of switch; that a group of 
lights may be controlled from any number of points independ- 
ently of each other, and that lights in large rooms or build- 
ings may be controlled from a central point. The switch is also 
designed as an overload or underload switch when provided 
with a special relay. The magnets operating the switch depend 
upon the electric light circuit, and there are no batteries to get 
out of order or cause trouble. The switch is manufactured by 
the Western Electric Company, and further details can be ob- 
tained by writing for a copy of Bulletin 7-RS. 

The Western Electric Company has recently issued a very neat 
forty-page pocket catalogue on lineman’s construction tools. A 
large supply of tools is always carried in stock and orders can 
be filled promptly. If any of the readers of this paper have 
not received this catalogue a copy will be mailed upon request. 

The long burning W. E. Petite. Enclosed Arc Lamp manu- 
factured by the Western Electric Company is now manufactured 
in three styles, plain and ornamental, with porcelain shades and 
plain with metal shades for factory and outdoor use. 

The company also advertise that they are headquarters for elec- 
tric heating and cooking apparatus. 


The Niles Tool Works’ Handsome Calendar. 

Always wide awake to the needs of the times, the Niles Tool 
Works, of Hamilton, O., have sent to their friends in the trade 
a handsome calendar covering the month of September. It is 
well printed and presents very appropriately the chief occupation 
of the sportsmen during this month, namely that of fishing. It 
also shows a beautiful half-tone illustration of a large horizontal 
poring and drilling machine made by this company. 


The William Powell Company. 


This company, who are manufacturers of a large variety of 
lubricators, signal oilers and grease cups, located at 2525-2531 
Spring Grove avenue, Cincinnati, O., have just issued a pocket 
edition of their No. 7 steam catalogue, which they are distribut- 
ing among their engineering friends. It is of a convenient size 
to carry around in the pocket, and illustrates their line of brass 
goods. It also contains a large number of valuable tables com- 
piled by the company, as well as useful information on matters 
that are liable to turn up and prove very puzzling. All this is 
arranged in a convenient form, which can be readily referred to 
and will certainly prove of value. This useful catalogue will be 
sent to any one on application. 


Anchor Electric Specialties. 


A very neat and interesting catalogue illustrating the various 
electrical products of the Anchor Electric Company, 71 Federal 
street, Boston, Mass., has just been issued and does much credit 
to this very enterprising company. A large number of the well- 
known Anchor switches are illustrated and their merits pointed 
out. Among the improvements introduced by this company 
should be mentioned the substitution for brass of steel nickel 
plated for any non-current carrying parts of the movement of the 
switches. Also a lining of cardboard extending one-hundredth 
of an inch below the edge of the cover of the snap-switch obvi- 
ating all chances for short-circuit in removal of the cover. The 
binding posts are drilled eccentrically, which entirely overcomes 
the stripping of the binding screws. The moving contacts of 
the double-pole switch are entirely insulated from the working 
parts. The knife pattern contact has been adopted in all new 
designs. Their flush switches also embody many admirable feat- 
ures, such as heavy porcelain cups and flexible spring metals. 
Among the various types illustrated are the 500-volt switch, sin- 
gle and double pole, three and four-point switches, indicating and 
key switches, knife switches for switchboard work, Anchor sock- 
ets, attachment plugs, cut-outs, gongs, clocks, etc. 
logue also contains diagrams as to the use of these switches and 
a complete index. The company have adopted a very clever 
method of designating the various metals and finishes used on 
their goods, denoting the former by letters and the latter by 
numbers, enabling customers to send telegraphic orders with- 
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out much expense or possibility of error. 
sent to any one on application. 


The catalogue will be 


Builders’ Iron Foundry. 


This well-known corporation of Providence, R. I., have re- 
cently issued a complete catalogue of their products, containing 
112 pages. It is called the ‘1898 Catalogue,” and contains so 
large a number of products that the index occupies four closely 
printed pages. The business of this concern was established in 
1822, and they have always been closely associated with the 
building and kindred trades, as their name suggests, and since 
1861 have been constantly employed on contracts for the United 
States Government. The machine shops cover a floor space of 
34,000 square feet, the foundry is about 30,000 square feet in area 
and the wood-working shops are about 6,000 square feet. The 
catalogue will be sent to any one on application to the company. 


WILLIAM JESSOP & SONS, Ltd., Sheffield, England, and 
New York City, report having done more business for the past 


several months than for a number of years. As is known, Jes- 
sop’s steel is claimed to be the finest made, and this with the in- 
creased demand for tools, drills, ties, etc., has caused this un- 
usual sale of their goods. Messrs. Jessop & Sons have all kinds 
of steel in stock and solicit correspondence from those in the 
market for their goods. 

THE O. K. DRY BATTERY, manufactured by the Non- 
polarizing Dry Battery Co., 625 Broadway, is being ordered in 
large quantities by the United States Government. This battery 
is claimed to meet every requirement stated by its manufacturers, 
who will be pleased to send circulars, etc., to prospective buyers 
on application. 
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THE WESTINGHOUSE ELECTRIC & MFG. CO., Pitts- 
burg, Pa., advertise motors for economical power service, in- 
cluding Tesla polyphase induction motors, direct current multi- 
polar motors and direct current motors of the enclosed type. 

THE BACON AIR LIFT COMPANY, 100 Broadway, New 
York, make a specialty of artesian well water supply, utilizing 
compressed air as the motive power for pumping. 

A. L. BOGART CO., 123 Liberty street, New York, call 
special attention to the Bartholdi automatic gas lighter. They 
carry in stock a complete assortment of frictional machines, 
Rhumkorff coils, dynamo gas lighting torches, electric attach- 
ments for incandescent lights, etc. 

JULIUS ANDRAE & SONS CO., Milwaukee, Wis., say 
their catalogue No. 10 tells why the Andrae telephone never dis- 
appoints. It may be obtained on request. 

THE GLOBE GAS LIGHT CO., 77 Union street, Boston, 
Mass., advertise the Globe blow torch as the best means for 
soldering joints. A brief description of it is given in which its 
indestructibility and the excellence of the materials used in its 
manufacture are referred to. 

THE CLEVELAND ELECTRIC TRADING CO., Cuya- 
hoga Bldg., Cleveland, Ohio, list a few things in order to show 
at what prices they are offering lamps, dynamos and motors. 

DIEHL MFG. CO., Elizabeth, N. J., advertise exhaust fans 
for all circuits except alternating. They are equipped with fire- 
proof speed regulators of the most improved type. 

THE MONARCH STOVE & MFG. CO., Mansfield, Ohio, 
claim to have solved the snow problem with the introduction of 
the Monarch adjustable track cleaner. It is in use by some of 
the best roads in the country and stands the test of most of the 
criticism of mechanical engineers. 

THE ELECTRIC APPLIANCE CO., 242 Madison street, 
Chicago, Ill., have brought out a new catalogue of the Anchor 
switches, of which they are Western agents. It is now ready 
for distribution. 


THE GENERAL ELECTRIC CO., New York, devote their 
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space this week to a description of their belt driven railway 
generators. 

THE AMERICAN PEGAMOID CO., 346 Broadway, New 
York, describe the ‘“Pegamoid” products and refer to their 
several merits. 

THE HART & HEGEMAN MFG. CO., Hartford, Conn., 
say that no one can afford to take chances with inferior switches 
and contrast the “Hart Standard” with the “cheap” class. 

THE LEA MFG. CO., Elwood, Indiana, advertise arc lamps 
for various circuits. They are said to embody but few parts, to 


be graceful in design and to regulate perfectly. 


“THE M. C. BULLOCK MANUFACTURING CO., Chicago, 
Ill., report the past sixty days as a busy period. Orders for Dia- 
mond drill supplies from the North and Northwest are strong 
indications of activity attendant upon development work and 
forecast a large business to houses furnishing supplies to that 
district. Rock drills for mining purposes are always in demand, 
but just now there is an increased call which augurs well for the 
future, and the company have placed a number of Monarch drills 
in entirely new fields. Though foreign orders have been gener- 
ally withheld during the war, they have received orders for four 
refrigerator plants and the promise of others. Orders have also 
been received for two central valve engines, to be coupled direct 
to dynamos, one for lighting and the other for power transmis- 
sion. With a goodly number of orders on hand and more prom- 
ised, the business outlook from the company’s point of view is 
encouraging, and they are preparing their works and force to 
meet a heavy demand for the various lines of their manufacture. 
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Consideration of the Multiphase System for 
Central Station Service. 
BY W. S. KELLEY. 


MARKED success has in recent years attended the design 

and construction of multiphase induction motors, and in 
practical service they have achieved most satisfactory results. 
This was the one thing needful to make a single electrical cir- 
cuit practically universal in its application to central station 
service. It is now possible with a single multiphase alternating 
current dynamo to furnish in a satisfactory manner all three 
classes of central station service, viz., arc lighting, incandescent 
lighting and power. The simplicity of such a generating plant 
is immediately apparent. No argument is required for its full 
appreciation by the central station manager. But alternating 
current distribution has in the past been very inefficient, and in- 
volving three separate and distinct features, viz., primary lines, 
transformer and secondary lines, it must of necessity be some- 
what complex. 

The distribution service, therefore, is a most important factor; 
in truth, it is the dominating factor in the situation, and this dis- 
cussion is the result of a critical examination of the subject to 
determine the system and methods that will assure simplicity, uni- 
formity and efficiency in the highest degree. From the stand- 
point of light and power equally available at all points, the sub- 
ject will be treated along the following lines: 

Section A—Conditions for the most efficient distribution ser- 
vice. 

Section B—How these conditions will be met by multiphase 
alternating systems of current supply. 

Section C—Conclusions drawn from preceding discussion, with 
the recommendations as to system and methods. 


SECTION A.—CONDITIONS FOR THE MOST EFFICIENT DISIRI. 
BUTION SERVICE. 

The excellence of any system or method must be judged by 
commercial results. This fact, too often lost sight of, is of para- 
mount importance, and in this discussion is kept constantly in 
view. Its technical statement applied to electrical supply is: 
That service is the best in which the ratio of current paid for to 
current output is the greatest. This means that losses must be 
reduced to a minimum. One factor in attaining a high ratio of 
pay current to current output is in restricting losses to the period 
of remunerative load. This factor has its highest realization in 
the Edison central station low-tension system of distribution. 
Here, with no load, no electrical losses are sustained; with light 
loads (which, especially with incandescent lighting, continue the 
greatest number of hours in the twenty-four), very high efficiency 
in distribution is obtained; maximum loss in distribution is sus- 
tained only for the brief period of maximum load, when, of 
course, it can be best afforded. 

A low-tension system, however, is restricted as to distance, 
and the demand for incandescent lighting over more extended 
areas and where business was lighter than could be commercially 
reached from a direct current station resulted in the development 
and introduction of the high tension alternating system of dis- 
tribution, with individual transformers at each service point; ne- 
cessities of the system dictated the use of a low tension lamp 
(52 volts) and consequently a proportionately large number of 
small transformers. The small transformer, however, is a most 
uneconomical piece of apparatus to use, and, since the develop- 
ment of engines, dynamos and their management now. allows a 
sufficiently uniform voltage to be maintained to admit of the 
use of higher voltage lamps, it has become more and more ap- 
parent that the commercial salvation of the alternating system 
demanded a radical change in its methods. 

An efficient system of high tension service was handicapped by 
very wasteful methods of distribution. A low tension secondary 
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distribution, covering large areas from carefully selected centres, 
with high tension feeders, are the necessary conditions of the 
highest possible economy in supplyng a large territory from a 
single generating station. This leads to a consideration of the 
relative as well as absolute efficiency of transformers. 

To give point to these statements, it may be stated that the 
best 1,000-watt 60-cycle transformers (20 50-watt lamps) to be 
had to-day have a continual no-load loss that is over half the loss 
at full load; with transformers at 5,000 to 20,000 watts capacity, 
the ratio is about So per cent. 

Comparing the results with such transformers with those ob- 
tained with a ccntinuous current, low tension system, assuming 
10 per cent. loss at maximum load, continued for two hours in 
each case, we have the following results on twenty-four hour 
basis: 


LOSSES IN WATT HOURS. 
Alternating Continuous Current 


Transformer. w Tension. Ratio. 
1,000 watt output ...... 768 200 .26 
5,000 watt output ...... 2,022 1,000 .49 
10,000 watt output ...... 4,000 2,000 .50 
20,000 watt output ...... 6,550 4,000 61 
30,000 watt output ...... 9,2 6,000 .647 


50 
(Older types of transformers would show much poorer results 
in comparison.) 


This table points to very much improved results by the use 
of large transformers, and experience proves the correctness 
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of the deduction. One station that recently substituted eight 
modern 6,000 watt transformers for twenty-five smaller ones of 
various makes reports a saving of 8 to 10 watts on 1,100 volts. 
Another substituted 152 transformers (13,496 lamp capacity) for 
519 (21,485 lamp capacity), increasing the lamps connected from 
16,360 to 20,189, and their income per kilowatt hour at switch- 
board from 4.38 cents to 12.4 cents (183 per cent.). Another 
substituted 18 new transformers (1,624 lamp capacity) for 57 
old ones (1,499 lamp capacity), decreasing their core loss by 
the change, 77.5 per cent., or at 14% cents per kilowatt hour, 
saving $527.70 per year, sufficient to pay for the change in a 
year and a half. Another substituted three transformers (400 
lamp capacity), for 81 transformers (880 lamp capacity), re- 
ducing core loss from 2,568 watts to 280 watts, and at 114 cents 
per kilowatt hour, effecting a saving sufficient to pay for these 
new transformers in 8!4 months. 

It will not be necessary to multiply these instances further. 
These somewhat startling results, while attained by using larger 
and better transformers than formerly, cannot be attributed en- 
tirely to improved transformer efficiency; much of the gain is 
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due to the introduction of an improved system of secondary 
distribution. Large transformers mean longer distances; there- 
fore only by an economical system of secondary distribution 
is it possible to secure the advantage incident to the use of 
larger transformers. This leads to the enunciation of a principle 
of paramount importance in the situation under discussion. 

Principle No. 1.—Other things being equal, that multiphase 
system is the most desirable for adoption that offers the most 
economical method of secondary distribution for both lights 
and power. 

A connected secondary network, covering a large area and 
fed at numerous points, will prove an important factor in 
maintaining a perfectly uniform voltage, which, next to un- 
interrupted service, is essential to a satisfactory electric supply. 

As the degree of satisfaction afforded the customer by an 
electric lighting service is an important factor in promoting 
its more extended use, a system must be judged to a consider- 
able extent from the point of view of satisfactory service. 
Hence: 

Principle No. 2.—That system is the most desirable for adop- 
tion that secures the most uniform voltage at the lamp, also at 
the motors, which is just as important. 

With transformers properly grouped to supply considerable 
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areas, the primary distribution is resolved into a comparatively 
simple system of two parts; first, a network of mains reaching 
all transformers, and second, feeders connected in multiple be- 
tween switchboard and points on the main selected for the 
purpose of maintaining uniform voltage over the system. As 
the feeders will be of considerable length, and carry in the 
aggregate a heavy output, the investment in copper becomes a 
serious consideration. Hence: 

Principle No. 3.—That multiphase system is the most desirable 
for adoption that will carry a given current at a given loss with 
the least weight of copper. 

One of the conditions imposed is that the system will carry 
motors with equal facility as lights. This warrants the assump- 
tion that ultimately a power service will be provided, at least at 
each centre of secondary distribution. All primary mains and 
feeders must on this assumption provide both for light and 
power. Hence: 

Principle No. 4.—That multiphase system is the most desir- 
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able for adoption that provides the simplest primary wiring for 
combined light and power service. 


SECTION B.—HOW THESE CONDITIONS WILL BE MET BY 
MULTIPHASE ALTERNATING SYSTEMS OF CURRENT 
SUPPLY. 


For lights alone the service obtainable from a single-phase 
system of distribution leaves nothing to be desired in compari- 
son with any other alternating system. Therefore as the reason 
for a multiphase system is to secure a satisfactory power service, 
the one that will provide this at all points in the most satis- 
factory and economical manner is the one most desirable to 
adopt, other things being equal. If, in addition to this, one of the 
two multiphase systems to be considered has other points of 
advantage without corresponding disadvantages, there would 
seem to be no question as to its adoption. 

The only multiphase systems to be considered are the two- 
phase and the three-phase. 

For two reasons the interlinked, two-phase, three-wire system 
has proved so exceedingly unsatisfactory in practice that it is 
not to be recommended. With a brief statement of these rea- 
sons, this method of two-phase wiring will be barred further 
consideration. As the two electromotive forces in the two 
two-wire leads of the two-phase (or quarter-phase, designated 
hereafter Q. P. S.) system are in quadrature, they will remain 
in quadrature on the third or common return wire. The re- 
sultant—on the principle of the relation existing between the 
sides of a right-angle triangle—is the square root of the sum of 
the squares of the other two sides. For example, if each com- 
ponent has a maximum potential of 2,000 volts, the resultant 
or actual potential on the third wire would be 2,828 volts. 

If the generator has an inherent regulation of 5 per cent, 
and the: feeders 5 per cent. drop, the drop in the two lines will 
not necessarily be equal in each 10 per cent., but the self-induc- 
tion of the system will cause a difference between the two 
branches, which might in some cases amount to 15 per cent. 
drop in one and 5 per cent. drop in the other, thus causing a 
difference of 10 per cent. with an equal distribution of load. 
This causes a surging of inductances and electromotive forces, 
and an irregular distribution of current over the whole system. 

The three-phase system will hereafter be designated as T. P. 
S., for convenience. The number of wires and relative weights 
of copper for primary distribution will be as follows: 


PRIMARY DISTRIBUTION. 


For gue 
lights alone. Weight. Yaad i ieta” Weight. 
Oe Pi 83 seswhaseceawe: 2 I 4 
Le Ds Se E I E 2 I 3 3 


For lights alone two wires answer in each case with equal 
weights of copper. 

For power and lights the Q. P. S. requires four wires, while 
for the same service the T. P. S. requires but three of the 
same wires. 

If there is to be hand regulation of feeders, the tewer feeder 
lines there are (therefore the fewer points to regulate), the better. 
With the same weight of copper, three-wire three-phase will 
carry 334 per cent. more current than a two-wire service. If 
each of the three wires is of the same cross section as the two 
would be—and this is likely to occur frequently—the carrying 
capacity will be 50 per cent. more; it is evident therefore that 
three-phase feeders would ordinarily provide much greater car- 
rying capacity than two-phase, resulting in fewer feeders upon 
which to regulate potential. 

It is worthy of note that with the T. P. S., both technical 
and commercial considerations urge the use of like means, 
impose uniformity in distribution, provide current, at all points, 
that is available for all purposes, while, with the Q. P. S., these 
considerations are at variance. The same means will not serve 
both equally well, hence different methods will be employed as 
requirements differ. 

With the two-phase four wires are required for motor service, 
but convenience and economy of copper would naturally dictate 
the use of two wire feeders, so these would doubtless be run 
in many, cases where there seemed to be no present call for 
power. When a demand comes for motor service on a two- 
wire feeder, connection must be made with the other pair of 
wires in quadrature, perhaps a mile distant. Every time this is 
done, the complexity of the system will be increased; conse- 
quently the trouble and cost of maintenance, and in the end 
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there will be an unnecessarily large number of primary lines. 
A suggestion of the difficulties presented will be found in 
diagram No. 3. 

_ With two-wire feeders from multiphase service, the balancing 
—~where balancing is required—must- take into consideration 
character. as well as amount of load. The difterent legs should 
be balanced with the same kind of load. A load of residence 
lighting on one leg will not balance a like load of commercial 
lighting. To secure balance, the loads on each must be timed 
to work together. 

With three-phase, motor service requires three wires. Light- 
ing service is better served with three wires (primary feeders) 
than with two. Copper economy is obtained by using three 
wires. Three wires eliminate the question of balance. Practi- 
cally all conditions are better met by three wires than by two. 
Uniformity in distribution is thus in a measure compelled. It 
is confidently claimed that in addition to this important feature 
of simplicity and uniformity in primary distribution, the T. P. 
S. will assure ultimately fewer primary wires than is possible 
with the Q. P. S., as well as much less weight of copper. 

The advantage of the T. P. S. over the Q. P. S. in number 
of wires and weight of copper is even more marked in sec- 
ondary than in primary distribution. 


SECONDARY DISTRIBUTION. 


For For For Power. 

Lights. Weight. Power. Weights. & Lighis Weight. 
Q. P. S... 2 I 4 4 6 3114 
Le P. Sece 2 I 3 3 4 2914 


Where two-wire secondary mains are to be used, one system 
offers no advantage over the other, either in number of wires 
or weight of copper. If power service only is considered, the 
three-phase secondary distribution has the same advantage over 
the two-phase as in the primary distribution, viz., three-quarters 
the number of wires and three-quarters the weight of copper. 
It is, however, in the secondary distribution for combined light 
and power service that the great difference in the two systems 
is most apparent. As to weight of copper there is little to 
choose. With weight of simple two-wire distribution as 100, 
the six-wire Q. P. S. is 31%, the four-wire T. P. S. is 29%, 
a trifling advantage for the latter. As to number of wires, the 
four-wire T. P. S. is a thoroughly satisfactory commercial 
method of distribution, as shown by actual practice, easy to 
install, universal in application, and the most economical in 
copper of any practicable method, while the six-wire Q. P. S. 
is none of these; in a word, it is a possible, but an entirely im- 
practicable system. The proper comparison of practicable com- 
mercial methods of secondary distribution is as follows: 


No. Wire. Weights. 
Oe e E E E E ETE ss ees 4 100 
La DOs E E E teeta E E sae es 4 20% 


Transformer connection and secondary voltage are shown in 
diagram No. 1 for each system. If desired, two-wire secondaries 
may be run in either case for lights alone, with equal facility 
and equal advantage. As to balance, the advantage has been 
claimed for the Q. P. S., where the load has to be divided 
between two pairs of wires, as against a division between three 
pairs of wires in the T. P. S. Wherever,.in order to provide 
for motor service, the four secondary wires in each case are 
carried to cach local centre of distribution, the economy in cop- 
per is very marked, the difference in copper required being 
almost as four to one. 

This four-wire secondary distribution for the T. P. S. is so 
much superior to 115 volt two-wire distribution for lighting, 
with straight three-phase, 550 volt secondary distribution for 
power, that it is not worth while to dwell on the latter, although 
in itself fully as satisfactory as any secondary distribution pos- 
sible with the Q. P. S. 

Referring to diagram No. 1, Fig. 2, it is evident by a slight 
change in the connections of the secondaries, either at the 
transformers or at a centre of distribution reached by the four 
secondary wires, the voltage on the wires can be quickly changed 
from 115 to 200. This allows of changing any individual service 
from 115 to 200 volts without interfering with any other service. 

In view of the present tendency towards the use of higher 
voltage lamps, the facility with which this change can be effected 
constitutes a most meritorious feature of the three-phase, four- 
wire, secondary distribution. 

As to motors, there is little to choose between 115 volts and 
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200 volts. The smaller the investment required to secure a 
given carrying capacity, the more likely it is that good carrying 
capacity will be provided in the wires. This means less drop 
and consequently less variation in the potential. For a trans- 
mission line there is no question as to the advantage possessed 
by the T. P. S. over any other in economy of copper. This 
discussion has already shown that it offers equal, if not greater, 
advantages in its secondary distribution over the Q. P. S. 
with which comparison is being made. The desirability of achiev- 
ing the results enumerated in the statement of principle No. 1, 
for lighting service, will be patent to any one, but that uniform 
potential is equally essential to the satisfactory operation of 
induction motors is not so well understood. With continuous 
current motors, speed and current are functions of potential; 
with induction motors, power and current are functions of 
potential; speed depends upon periodicity. With the former, a 


DIAGRAM No. 3 


Example of multiplication and complication of primary mains to accomodate 
motor service that develops where 2 phase 2 wire feeders were originally 


= 


mi 


| a 
Peet! 


i 


Elect. Eng'r, N.Y. 


Cd 


BUS BARS 


reduction in potential means a little less speed, of course bad 
to allow. With the latter, if fully loaded, any considerable 
reduction in potential may bring the motor to a standstill, which 
is worse; much more detrimental to the service. This is due to 
the fact that the torque drops off as the square of the voltage; 
hence for motor as well as lighting service, voltage is a very 
important consideration. This is secured by the T. P. S. for a 
very much less investment in copper than is possible with the 
Q. P. S., employing any commercially practicable method of 
distribution. 

By a judicious selection of transformer locations, the three- 
phase, four-wire, secondary network can be tied together, over 
large areas, with great advantage. Its great economy of copper 
allows of doing this, and still using large transformers. To this, 
more than to any other one thing, the system owes its great 
advantage in maintaining uniformity of potential. With a con- 
nected secondary network there are in addition many incidental 
advantages: Trouble with transformers is minimized, as an over- 
load at a given point is not imposed on a single transformer, 
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but draws current from transformers in all directions. If any 
trouble should develop with a single set of transformers, they 
could be cut out without interruption of service. Sucha connected 
secondary network of course requires extra precautions against 
grounding, and care in guarding against bad results when it 
occurs by carefully fusing both primary and secondary connec- 
tions. Here, as elsewhere and always, refinement in method 
demands higher ability to develop and greater vigilance to main- 
tain. This is the inevitable price of more efficient operation and 
better results. 

I have endeavored in what has preceded to point out the es- 
sentials to be secured in the adoption of a multiphase system. 
I have examined the two systems under discussion, with respect 
to how they can supply these essentials. In a number of respects 
the two systems will presumably give equally satisfactory re- 
sults. The question of balance has been a mooted one. Ad- 
vantages have been claimed for the Q. P. S., and only recent 
experience has proved to the contrary. This claim has been 
tacitly acquiesced in. This question has now, however, been 
settled by results obtained in actual practice. It has been found 
that instead of being inferior to the Q. P. S. in regard to bal- 
ance, the T. P. S. requires even less attention given to the 
question of balance. 

Aside from the question of balance, the superior advantages 
of the T. P. S. over the Q. P. S. are manifest at all points, so 
clearly as to be almost beyond dispute. 


SECTION C.—CONCLUSION. 


If the principles stated at the outset are admitted, the applica- 
tion of facts that has been made allows of only one conclusion. 

It has been shown that the T. P. S. “offers the most economi- 
cal secondary distribution for both light and power.” By this 
is obtained (a) the use of large and efficient transformers; (b) 
a consequent reduction in the number of places where trouble 
may develop and burn-outs occur. 

It has been shown that the T. P. S. offers best conditions for 
maintaining “uniform voltage at the lamps and at the motors.” 
By this is obtained (a) ability to use the most efficient lamps; 
(b) the longest life for such lamps: (c) the least cost to cus- 
tomers for a given amount of illumination; hence, (d) rapid in- 
crease of service must result where the light is satisfactory and 
relatively cheap. 
` It has been shown that the T. P. S. “will carry a given cur- 
rent at a given luss with the least weight of copper;” also that 
it “provides the simplest primary wiring for combined light and 
power service. It therefore insures (a) minimum investment 
in line wires; (b) minimum cost in running wire; (c) reduced 
cost of maintenance; (d) less liability of trouble from breaks in 
primary feeders. 

It has long been recognized that for power service the T. P. 
S. is superior to the Q. P. S., and the considerations advanced 
herein seem conclusive as to its superiority for a combined 
lighting and power service. Competent engineers, who have 
had personal charge of both systems in actual operation, are 
very pronounced in their opinion that for lighting, as well as 
power, the three-phase system has decided advantages over the 
two-phase. 


The Illegitimate Watt. 
BY JACQUE L. MORGAN. 


Ts recent disappearance of the Rev. P. F. Jernegan, the 

erstwhile promoter and expert of the Electrolytic Marine 
Salts Company, and despoiler of our argentinic and auriferous 
seas and oceans, brings to mind the researches of other notori- 
ous sensationalists. That love of the marvelous shared by the 
nations of the earth in common, and by Americans in preferred 
stock, has been the capital of many a wily promoter. 

While Jernegan only transferred electrolytically $338,378.40 
from the pockets of the stockholders to his own, the more lu- 
crative efforts of Keeley and his motor, and of Pennock of 
battery fame, are still fresh in our minds. Although the ante- 
diluvian electric belt scientist still continues to charge his har- 
ness up to the proper voltage with red pepper, and the electric 
bottleman is content to use essential oil of mustard, without 
fuse blocks or lightning arresters, as his ‘‘subtile fluid,” and the 
electric hair brush man, with permanent magnets concealed in 
the handle of the brush, is happy in the delusion that the little 
compass included in his outfit demonstrates his therapeutic 
claims, there has sprung up a newer and smarter element of 
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fakirs, whose applications of the current are more dangerous, 
and who are bringing the earnest, honest and hustling little watt 
into disrepute. 

Nowadays the dishonest jockey simply lets his mount loaf 
along till he is into the stretch, when he connects his noble 
steed with a few hundred miles of secondary from a step-up 
coil and the effect is instantaneous. The enterprising burglar 
now discards the “jimmy” and drill and carries a few feet of 
wire and a large carbon which he shoves into the safe in the 
direction the money is most liable to be. 

The “look-out” of the roulette game now has his switch- 
board to mind. Concealed under the arm of his chair are but- 
tons corresponding to the red, black, odd, even, high, low, and 
also rows of numbers. These buttons connect by commutators 
to electro-magnets on the wheel, the ivory ball having a soft 
iron core of high permeability, and the way the “look-out” can 
“copper” all bets is beautiful. In all the history of electrical 
engineering, there has been probably no piece of metal placed 
where its intrinsic value is appreciated like the busy little core 
of the roulette ball. 

The electeric bitters, tonics and waters exist without number, 
but it remained for Kelsey, Kan., to have a truly electric spring. 
This spring was owned by the local “locksmith and electrician,” 
and for a time did a thriving business. Knives were magnetized 
until the nails in the floor of the corner grocery were almost 
pulled out when there was a full attendance of the chronic whit- 
tlers. But the unfeeling, unprincipled, unhung owner, was dis- 
covered filling his batteries in an adjacent shed and the subse- 
quent finding of a solenoid around the spring exploded the 
magnetic theory, and was the immediate cause of a large number 
of invalids again losing their health. 

The writer had a ludicrous experience with one of these fakirs 
some months ago. As city electrician I received a telephone 
call from a doctor in one of the large office buildings to come 
and inspect an “electric lounge.” I had never heard of an elec- 
tric lounge, but putting on a bold front and a look of infinite 
wisdom, I knocked at the office door. I was admitted by the 
doctor, and he “looked the part.” Tall, melancholic and dressed 
in sombre black, he looked the typical wizard, and although his 
long Prince Albert coat, negligé shirt and lay-down collar were 
a bit odd, his horn spectacles and curly wig gave him a look 
that was not soon to be forgotten. After showing me the 
mechanism of the lounge, which consisted of thirty-two electro- 
magnets underneath the surface, he explained that with the 
double throw switch he could get a steady stream of magnetic 
lines through your system, much like you would squirt water 
on a chained dog, or with the other throw of the switch you 
get the short arm jab effect derived from the alternating cur- 
rent. All that he wanted was a certificate stating that it was 
a good and safe institution to patronize, which no doubt it 
was, as he told me that he had reclined all morning on the 
lounge and that the effect was marvelous. Upon closer exam- 
ination I saw that one of the wires was disconnected. The 
wily contractor had simply wound the magnets with any old 
scrap wire he happened to have and then left the circuit open, 
knowing that the machine was as potent -without the current 
as with it. An employee of the firm that made the machine 
was present, and at my suggestion he reluctantly closed the 
circuit and threw the switch on the “short arm jab” side of the 
switch for a trial trip. And the effect was marvelous. The 
thirty-two magnets vaporized like shots from a rapid-fire six- 
pounder, the excelsior stuffing took fire, and to all this the 
doctor danced wildly and howled, “Turn her off!” “Turn her 
off!” The device was getting its current from a keyed socket 
on the chandelier, and although it was working grandly, I 
turned the key, but the current was too heavy to be broken by 
such a small “break” so we had pyrotechnics at two places. 

When the current was finally turned off and the room cleared 
of the dense white smoke from the excelsior and the sickening 
fumes from the burnt shellac and varnish, an inventory showed 
one electric lounge in a wreck, a chandelier in the same condi- 
tion, a tremendous heap of law books in the area way, where 
they had been thrown by an excited tenant, two music teachers 
and a voice culturist in a swoon, and a very mad and disgusted 
doctor. 


A LEWISTON (Me.) motorman found his trolley car 
stalled two miles from the city. as the result of a fuse burning 
out, and no copper wire at hand to repair the damage. He bor- 
rowed a hairpin from one of the female passengers, and by its 
use got his carload of fifty passengers to their-destination. 
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THE CROSS-COUNTRY ROADS AT CLEVELAND, OHIO.—III. 


(Concluded.) 
BY C. B. FAIRCHILD. 


Cleveland & Chagrin Falls Electric R. R. Co. 


HE line of this 
company was 

next to the last to be 
constructed of the five 
roads of this class 
reaching out from 


A tg Cleveland and is the 
f Aa shortest one of all, 


a ai being only 14 miles 
os 26 gee REPLI EL ES ashe & y 4 


m in lcngth from the 
4 city line of Cleveland. 
It was opened in May, 


an almost easterly di- 
rection and terminates 
at present at Chagrin 
Falls, a village which has grown up about the Falls in 
the Chagrin River, from which it takes its name. The 
region through which it runs is level or gently rolling 
without any severe grades, the highest point of ground 
being found midway between the terminals, from which 
the grade descends equally in both directions. For nine 
miles out of Cleveland the line is through a thickly set- 


| 
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POWER HOUSE AT CHAGRIN FALLS, C. & C. F. R. R. 


tled farming region, while for the remaining five miles it fol- 
lows the channel of a small stream on a private right of way 
forty feet in width, and is bordered on either side by wild 
woods, broken occasionally by the abrupt walls of shale rock, 
through which the stream has cut its channel. The diversity 
of scenery produced by this condition makes the line an un- 
usually attractive and instructive one for pleasure-seekers. 

One who has never given the subject much thought can 
hardly appreciate the advantages for study and pleasure that is 
presented to the inhabitants, and especially to the children, of 
such a city as Cleveland, making it possible for them at the 
cost of a few cents to get a change from the cramped life of the 
city to the wide expanse of country with a great variety of 
products and methods of farming with an equal variety of forest 
trees, shrubs and wild fruits. 

It is so seldom that one finds a farming region with such a va- 
riety of products that we are induced to give a partial list in order 
to emphasize the educational advantages of this class of roads 
to the denizens of the city. Among the fruits are found exten- 
sive orchards of apples, pears, cherries, interspersed occasion- 
ally with a vineyard, while the pretty farm houses are shaded 
with magnificent specimens of maple and elm trees with pretty 
lawns and flower beds. The farming region embraces great 
areas of corn, oats, wheat and grass fields promiscuously inter- 
mingled. Later in the season fields of buckwheat with the 
various colors of autumn leaves mark still another change in 
the pleasing landscape. The farming is not all confined to grain, 


1897, and extends in | 


however; there is occasionally a dairy farm with its numerous 
outbuildings and windmill towers, and about the buildings are 
hay stacks and stacks of grain. There are also sheep farms and 
a few which raise blooded stock, and now and then a chicken 
and bee farm, with of course extensive truck farms near the 
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city limits of Cleveland. Not only the farms and scenery help 
to make up the educational features, but there is farming ma- 
chinery to be seen in operation, including mowing, reaping and 
threshing machines operated by both steam and horse power, 
while in the wooded region there are numerous slashings with 
piles of cordwood that remind one of primitive methods or the 
days when the region was first settled. An occasional stone 
quarry and brick yard adds still other industrial features, while 
all along the route may be seen country churches, school 
houses, creameries and not a few old-time country taverns and 
country stores. Added to the natural features the company have 
improved an extensive park known as Horse Shoe Glen, which 
is located near the entrance of the line upon the private right 
of way. Here a siding and loop has been constructed so that 
excursion trains can deliver their passengers directly into the 
grounds, near a dancing pavilion, which has been erected by 
the company. | 

The cars are usually run on a headway of one hour, except 
on Saturdays, Sundays and holidays, when the headway is forty 
minutes, and the time consumed between the terminals, in- 
cluding the four miles within the city limits of Cleveland, is 
one hour, when the cars are run forty minutes headway, and 
forty-five minutes on other days. The fare for the round trip 
is 60 cents, and 100 mile mileage books are sold for $2. There 
are also special rate tickets that are good for sixty days. Or- 
dinarily the cars are run until 10.30 at night; on theatre nights 
and on special occasions, they run until 12.30. 


ROADBED AND OVERHEAD CONSTRUCTION. 
The ground is slightly turnpike for the reception of the ties 
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and rails; the latter are large and spaced two feet centres and 
a sixty-pound T-rail is employed. The line has not yet been 
ballasted throughout its entire length. There are five turnout 
sidings with spring switches, and at these points telephones av- 
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located by means of which conductors report and receive their 
orders, one conductor getting the orders for both cars. A 
starter keeps a record of the cars by means of checks and issues 
directions for the movement of each car. The rails are heavily 
bonded and on a portion of the line the Protected rail bond 
manufactured by the Forest City Electric Co. was employed. 
On the remaining part of the line bonds furnished by the Roeb- 
ling Co. were used. Wooden side poles with brackets support 
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the trolley wire and feed wire, as in the case of some of the 
other roads. The company were required to build a number of 
small bridges and culverts, while near Chagrin Falls the line 
crosses the river canyon on a steel arch county bridge, which 
the railroad company keeps lighted and clean for the privilege 


of crossing. 
POWER STATION. 


The current is derived from one station which is located near 
the terminal of the line at Chagrin Falls. This is a wooden 
structure, and near by is a car house and repair shop, also of 
wood. In one portion of the latter building are the office of the 
electrician and starter and waiting rooms for the employees. 
The power equipment consists of return tubular boilers of 500 
h. p. capacity, manufactured by Russell & Company, of Massil- 
lon, O., and two simple four-valve engines manufactured by the 
same company. These have cylinders 17x24 inches and make 
150 revolutions per minute, having a rated horse power of 225 
each. These are each belted direct to a Walker generator ot 
150 kilowatts capacity. The plant is working in a highly satis- 
factory manner, notwithstanding the fact that the load is all on 
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or all off suddenly at times, due to the peculiar grade of the line, 
as described above. 

The switchboard is of black marble, polished, and is provided 
with Walker switches and instruments, with the exception of the 
meters, which were manufactured by the Weston Electrical In- 
strument Company, of Newark, N. J. Owing to the location of 
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the station the current covers the entire distance of fourteen 
miles. The location was chosen, however, because of a con- 
templated extension, the grading for which is now under way. 
This will include a line to Burton, nearly due east from Chagrin 
Falls and about fourteen miles distant. This extension will be 
operated from the same power station, there being room for an 
additional equipment. During the heavy trafic on Saturdays 
and Sundays, both engines are run together, but on other days 
one engine is sufficient to handle the road. 


ROLLING STOCK. 


The car equipment consists of eight eight-wheel cars, all of 
which were built by the G. C. Kuhlman Company, of Cleveland. 
Six of these are coaches and two have compartments for freight 
and express, also smoking compartments. Small parcels, how- 
ever, are carried on any of the cars. The car bodies are 38 feet 
over all and are exceptionally well built. The interior finish is 
of mahogany, with. bird’s-eye maple ceiling. The cars are built 
with double floors, the seating is the same as employed in steam 
cars, and in part of the cars the upholstering is of cherry-colored 
plush and on the others it is old gold. The toilet closet and ice 
water tank complete the interior equipment. The exterior is 
painted a lemon yellow, with black lettering and decorations. 

The cars are equipped with home-made electric heaters, and 
two of these are placed in the vestibules. The heaters are made 
by winding coils of spirally wound wire around porcelain rods 
which are about 18 inches long and 3 inches in diameter. These 
are made with spiral grooves, in which. the resistance coil is 
placed; these being mounted with suitable screens under the seats 
prove very efficient. Great care is taken in the construction of 
ie ga to insure that the coils in each one are of uniform 
ength. 

Five of the cars are mounted on No. 14 double trucks manu- 
factured by the Peckham Truck Company and three are mounted 
on the Van Dorn & Dutton truck. The wheels of the former 
trucks were manufactured by the Rochester Car Wheel Com- 
pany and the latter by the truck makers. The cars are each 
equipped with two 50 h. p. motors, and five of the equipments 
are of the Walker type and three the Johnson Company’s manu- 
ture. The cars are also each equipped with the Providence fen- 
der. Seven of the cars are provided with friction power brakes 
of the Murray type, which are manufactured by Charles Hatha- 
way & Co., of Cleveland, O. There is also one car equipped 
with the Price momentum street car brake, which was invented 
and manufactured by W. G. Price, of Chicago. These are said 
to be working in a highly satisfactory manner and are much 
cheaper, it is claimed, in installation than either the air or elec- 
tric brakes. The speed of the cars is usually about twenty miles 
per hour. 

The headlights are of the United States pattern manufactured 
in Syracuse. There is also a case for illuminated signs placed on 
the dashboard. This is provided with an incandescent lamp, and 
there are two slides into which the signs may be placed, a shield 
being placed in the opposite space. A snow plough manufac- 
tured by the Taunton Locomotive Works, together with neces- 
sary construction cars, completes the rolling stock equipment. 
This snow plough is said to have proved very efficient in keeping 
the line open during the winter. 


TRAFFIC. 


During the first year of operation the line carried 214,537 peo- 
ple and the receipts for freight and express amounted to a 
creditable sum. The milk trade for July of the present year has 
increased 400 per cent. over that of a year ago, and the increase 
in freight receipts is also striking, that for July, 1897, being $115 
and for the present year $273, showing how this class of railways 
create their own traffic. The freight charge for milk is 134 cents 
per gallon, and about 100 cans per day are handled. For hand- 
ling the freight and express the company employ their own mes- 
senger. In the matter of picnic and excursion parties this com- 
pany follows the practice of other lines and advertises freely and 
caters to this class of traffic. 


OFFICIALS. 


The president of the company is Mr. V. A. Taylor, a resident 
of Bedford, who was active in the organization of the company 
and the construction of the road. Mr. R. L. Palmer is the pres- 
ent general manager and has been identified with the scheme 
from its inception, as he was the first to conceive of the project 
and was active in the organization of the company. 
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Equipment and Maintenance of Electric Cars.—II. 
(Concluded.) 
BY M. S. HOPKINS. 
MAINTENANCE OF EQUIPMENT. 

THE cost of maintaining equipment depends on various com- 

plex conditions, some of which are beyond control of the 
manager, and others for which he should be directly responsible, 
Heavy grades, numerous railway crossings, sharp curves, dirty 
and unpaved streets, imperfect and poorly constructed equip- 
ment, long and severe winters, all affect cost of maintenance un- 
favorably and are beyond control of the manager. But the char- 
acter of men who operate the cars, the manner of operation, the 
way in which repairs are made, the character of men engaged in 
repairs, and the material used, are the controllable elements, and 
in most instances the chief features affecting maintenance. 

CARE OF EQUIPMENT IN CAR HOUSES. 

Generally one of the following three methods are used to1 
daily inspection of car equipment, namely, inspection of cars for 
each trip, inspection of equipment at night by motor inspectors, 
inspection of equipment during the day by motor inspectors and 
repair men. 

In regard to the first case, that of the trip inspection, I would 
say that in the present degree of perfection attained by manu- 
facturers of railway equipment, trip inspection should not be 
necessary, and, excepting on interurban lines operating at high 
speed over long runs, is of doubtful value. It is expensive, re- 
quiring the services of an inspector who is necessarily a man of 
some ability for each line of cars. In regard to night inspection, 
the experience of the writer has been such as to absolutely con- 
demn such a method as expensive, slovenly and unsatisfactory. 

For making inspection and running repairs such as should be 
made in car houses, it is a safe rule to have one man to seven 
cars. It is important, however, to have in all car stations a man 
known as chief inspector of that division, who is thorough!y 
conversant with practical electrical and mechanical matters. 
This chief inspector should have under his care for inspection 
and repairs seven cars and also have direction and supervision 
of the other two repair mcn who care for the remaining eigh- 
teen cars. 

The actual repair work done by these inspectors should be all 
work possible to be done without the use of machine tools, or 
which, if done by them, will not require the loss of the car from 
service for a period of more than two hours. 

The question as to how often car equipment should be taken 
to the shops for a general inspection and overhauling, and to 
what tests the electric equipment should be given at the time of 
inspection are subjects upon which electrical engineers widely 
differ. Considering the average conditions, and assuming that 
the equipment is in good condition, it is the opinion of the 
writer that the taking of cars to shops once every six months 
should maintain the equipment in good condition and assure its 
efficient operation. 

MOTOR BEARINGS. 

Bearings should be run “close” at all times, and the time of 
their renewal should be determined by the effect of the wear on 
the gear and pinion, as the wear on these parts is largely affected 
by the wear of the bearings. 

After a series of tests covering quite a period of time, as to 
the wear of various materials used in motor bearings, the writer 
feels warranted in making the statement that under the ordi- 
nary conditions either the best grade of babbitt or brass bear- 
ings should give a longer life than six months, and when a 
bronze bearing of the proper mixture is used and properly lubri- 
cated a life of twelve months can safely be expected. The 
method of lubrication largely affects the life of brasses. After 
long tests with various lubricants the writer has discontinued 
entirely the use of grease on armature brasses, and in most 
cases on axle brasses, a good grade of engine oil, supplied 
through wicks, being more satisfactory and economical. 

Rough and burnt commutators are too frequently the cause of 
expensive motor repairs, and usually indicate imperfect motor 
design or inexcusable neglect. Well designed motors in good 
condition, even under the hardest service, should not require 
turning oftener than once in eight months, provided, of course, 
the average work is within the rated capacity of the motor. 

The kind of brush used is an important factor. Brushes 
should be of soft, close-grained carbon treated with a good lubri- 
cating compound—one which doés not flow too freely from the 
heat from the motor, and which will not burn and carbonize on 
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commutator. The price of the brush is not a material consider- 
ation, as a brush which is slightly superior to another will prove 
economical even at quite a large increase in first cost. As a 
rule the tension on the brushes of railway motors is too light. 
It is a common belief that heavy tension causes wear of the com- 
mutator, but experience has shown that the actual wear of com- 
mutators, due to the friction of the brush, is very small, and that 
in some cases increased tension will materially decrease the 
sparking, which causes the greatest wear. Improper alignment 
of brush holders also frequently causes sparking. In recent 
practice the use of side contact springs on brushes has been gen- 
erally abandoned. On motors carrying heavy currents this 
spring is quite essential, as the excessive heating of the brushes 
is caused by limited contact in the holder. 

Commutator insulation should be made of what is known as 
the built-up mica segments of the very softest grade of amber 
mica. A hard, clear mica should never be used in the commu- 
tator, as this mica will not wear away as fast as the copper, and 
there is nothing so disastrous to the life of the commutator as 
high mica insulation. 

In some motors it may be necessary to change the winding of 
the armature and field coils in order to avoid the burning of the 
commutator. First, determine by actual experiment what 
change in winding is necessary, and then equip with the new, 
winding every armature or field that comes in burned out. The 
change can thus be made without any great expense, as the great- 
est part will be borne by the maintenance charge. 


THE ELECTRICAL TESTING OF RAILWAY EQUIPMENT. 


Elaborate systems for the periodical testing of insulation on 
railway equipment seem to be growing in favor with some elec- 
trical engineers, but the practical value of these elaborate tests is 
not fully demonstrated. 

Judging from my own experience, it is neither necessary nor 
advisable to test periodically the insulation on the equipment, 
but to make such tests only in cases where the motors are not 
working properly. The proper training of motor inspectors as 
to the little points about railway equipment which clearly indi- 
cate trouble with motor, will locate in nearly all cases trouble 
due to weak insulation, so that it can be remedied before any 
serious damage has resulted to any other part of the equipment. 

All armatures and field coils repaired should be carefully 
tested as to resistance and insulation to ground, and on all arma- 
tures having coils repaired, new commutator put on or commu- 
tator turned, the resistance between commutator bars should be 
very carefully measured. This should be done preferably with 
a portable Wheatstone bridge testing-set, capable of showing 
clearly a variation in resistance of 0.001 ohm. This is one of the 
most important tests to be made in the care of railway equip- 
ment, as more burn-outs of armatures are caused by the slight, 
short-circuiting of coils, due to the bridging over of insulation 
between bars by solder, acid or copper turnings under the leads, 
than from any other cause. These defects can be located only 
by a test of this kind. A bad joint or any mistake in connecting 
up the leads will. be detected at once before any damage has 
been done. For testing insulation to ground I consider a first- 
class magneto of 10,000 ohms resistance all that is necessary. 


CAR WHEELS. 

Much has been written of late on the subject. of car wheels, 
their wear and alignment, and still street railway managers are 
careless about their wheels. Too much care cannot be given to 
the sizing and alignment of wheels and the pressure with which 
they are forced on the axle. At least 50 per cent. of the wheel 
removals throughout the country are caused by broken or sharp 
flanges or a broken wheel. The use of sand influences largely 
the life of wheels, but the conditions vary so widely that I would 
not be justified in saying that in no instance should a sand box 
be placed upon a car. I will say, however, that where it is pos- 
sible to successfully operate without them sand boxes should 
be discarded and other means used for sanding the track. In 
most cases it is far more economical to fit up a special car capa- 
ble of carrying a large amount of sand, and sand the track for, 
say 100 feet before each point where a stop is likely to be made 
and on grades and in places where the track is exceptionally slip- 
pery, than to sand the rail for its entire length. 

REPAINTING OF CARS. 
The experience of the writer has clearly demonstrated that it 


is satisfactory to repaint cars without removing all of the old 
paint. The main object in the painting of cars should be to se- 
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cure a hard, smooth surface which will hold out the varnish 
with the very smallest amount of material; the thinner this sur- 
face is the better. Care should always be taken where plaster is 
used to make it as thin as possible, and lead coats, color and 
varnish should all be carefully tempered, so as to set alike, as 
most cases of cracking of paint are due to the want of proper 
tempering of lead and color coats. A car painted in this man- 
ner should not require repainting for from six to seven years 
if properly cleaned and varnished. 

In the selection of designs for painting of cars the plainest and 
neatest design should be selected as a rule. No lettering should 
be done on the panels, as this increases greatly the cost of main- 
tenance in the paint shop department. In all cases the signs 
should be put upon signboards made especially for the purpose. 

The inside of the cars should be cleaned thoroughly and 
rubbed down with pumice stone every second time the car comes 
into the paint shop to be revarnished. There are a number of 
so-called car cleaners on the market which are rather a detri- 
ment than an advantage to the outside surface of the cars, but 
which may be used to advantage on the interior of the cars, es- 
pecially around the sash. Special observation of the interior of 
cars will show that the varnish commences to disappear first 
around the sash—moisture from the windows gathering around 
the moulding which holds the window sash, first discoloring it 
and gradually working into the sash itself. 

As to the car roofs, the main object is to put as little ma- 
terial as possible on the canvas of car roofs, and that material 
should be elastic and yet withstand the action of the weather. 
Great care should be used in tempering of paints for roofs. 

Unquestionably the truck of car should be painted with a good 
grade of lead paint, as it prevents rust, decreases renewal of bolts 
and adds greatly to the general appearance of the car. A hand- 
somely painted car body mounted on a dingy, rusty-looking 
truck has a half-finished appearance, to say the least. 
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Inspection and Testing of Motors and Car Equip- 
ments by Street Railway Companies.’ 
BY FRED’K B. PERKINS. 


I N discussing this subject I have decided to speak of inspection 

and testing separately. The work of inspection is to be at- 
tended to principally in the car houses, with a small amount 
of attention while cars are in service. The testing is to be done 
in the repair shop. In no direction can a railway company save 
money. or increase dividends more rapidly than by having its 
equipments thoroughly inspected by competent men, working 
systematically under intelligent direction. 

After a car has been through the repair shop and is again 
placed in service it is naturally supposed to be in first-class con- 
dition. It comes under the immediate supervision of one or 
more men, presumably the day and night foremen, whose duty 
it is to keep that car in good condition for so long a time with 
as little expense as is possible. These men should be thor- 
oughly acquainted with every detail of that car. Instead of ex- 
amining cars once in thirty or sixty days, a daily inspection js 
necessary. 

In dealing with the inspection of cars in a car house contain- 
ing fifty equipments we believe better results can be obtained by 
giving to each man some particular branch of the work, rather 
than assigning to him a certain number of cars and expecting 
him to do all the work required thereon. For instance, it is safe 
to assume that the controllers will be kept in better condition if 
the responsibility of a good repair be placed with one man only, 
than would be the case were this branch of the work made a part 
of the duties of several workmen in conjunction with all the 
other repairs found necessary. If this be true in regard to con- 
trollers, it will be found equally pertinent to all the other items 
of car inspection. There is also this advantage—the men will 
carry the tools and material for one particular kind of work only, 
whereas, if they had a multiplicity of duties to perform it would 
necessitate their having a large assortment of tools and material 
or wasting considerable time in going back and forth to the 
stock room. 

In this modern car house five men will be required. This es- 
timate includes only the repair men proper and not the foreman 
of the car house, whose duties in connection with handling of 
motormen and conductors, sending out cars and similar work 
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would require so much of his time that he could only have a 
general knowledge of the work of inspection in the car house. 
Two of this number would be required to grease and inspect the 
mctors; one to keep the controllers in repair, one to take care 
of the trolleys and to assist in the care of trucks and car bodies 
and one to have charge of the truck and car bodies. 

The most vital parts of the equipments are the different parts 
of the motor; viz., armatures, fields, bearings, brushes and brush 
holders. The care of this part of the equipments should come 
under the head of greasing, and on the manner in which this 
part of the work is done depends to a large extent the frequency 
with which the cars will break down while in service and also the 
amount of repair necessary to keep them in operation. 

The car should pass into the greasers’ hands the first day 
after it is on the road and every second day thereafter. He 
should examine thoroughly brushes, brush holders, gears, pin- 
ions, bearings and commutator. Of these parts the care of the 
bearing and commutator is the mast important and should there- 
fore receive the greatest amount of attention. The manner of 
caring for the bearings is very simple. They must be well sup- 
plied with grease or oil and care must be taken that they are 
kept free from dust and grit and also that the grease feeds prop- 
erly. 

In the matter of the care of commutators, electricians seem 
divided in their opinion as to whether they should be sand- 
papered or not; personally, I am not in favor of it. Instead of 
temporizing with the commutator by sandpapering it and thereby 
simply putting it in shape for one more day’s work, I would get 
at the bottom of the trouble and either make a commutator (by 
some preparation of mica and copper) which will not spark, or if 
the trouble lies deeper, remedy it by remodelling the entire mo- 
toi. This may seem to be a heroic measure, but the end will 
justify the means. . 

I think, however, that usually the trouble is not in the commu- 
tator nor with the motor, but in either the brushes or brush 
holder, or both, and it is probable that with proper adjustment 
and with proper care and treatment we should find the trouble 
obviated and sandpapering of commutators unnecessary. When 
speaking of the treatment of brushes we refer to a treatment of 
oil or something similar. 

Not later than every fourth day every controller and switch 
comes under the notice of the man who has charge of those 
parts. The main point is to clean thoroughly, using a little 
vaseline on the contacts. The parts that are worn should be 
touched up with a file or should be sandpapered, and if badly 
worn should be replaced, so that at least every fourth day the 
controllers will be sent out in first-class condition. This man 
can also examine the car wiring, lamp fixtures, headlights and all 
similar parts. 


The fourth man will have the care of the trolley poles and 
wheels. These should be carefully looked over each night and 
oiled if necessary. The man who attends to this part of the 
equipment will also have considerable time to devote to general 
inspection of the car bodies and trucks under the direction of the 
general inspector. Under the scrutiny of these two men should 
come all the details of a car body, such as grab handles, window 
catchers, curtain fixtures and similar parts. These should be 
carefully attended to each day, in so much as the reputation of 
the road will suffer in direct proportion as the attention to 
these small details is neglected. For the public is exceedingly 
exacting as regards the manner in which its comforts are catered 
to in these minor details, and the degree of excellence which char- 
acterizes this part of the work will be largely instrumental in 
molding and fashioning its opinion of the road and of its ser- 
vants in management. 

After having touched upon the subject of the matter of inspec- 
tion in the car house we have to deal with outside inspection: 
that is, inspection on the road by inspectors, motormen and con- 
ductors. It may be a good plan to have outside inspection. 
and it is often advantageous if not carried too far, but I do not 
believe it is desirable to have a large force. For this reason, 
that but very little of the time devoted to this line of inspection 
is really used in looking over the equipments, but must neces- 
sarily be consumed in getting from one car to another and in 
waiting for opportunities, and most of the trouble located by 
these inspectors is not of such a nature as to require immediate 
attention, and if it were the inspector could not make the neces- 
sery repairs without taking the car to the car house. Troubles 
of a serious nature, such as would require immediate attention 
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and taking the car out of service, should be easily detected by 
the motorman or conductor and reported at once to the proper 
official. ? 

Next. comes the matter of testing. ‘The service which we will 
obtain from our equipments depends largely upon the manner in 
which the repairs are made. If the repair work be rushed 
through with the idea of going over as many cars as possible in 
a short space of time and with little or no regard for the thor- 
oughness of the work, we must expect the necessity for repairs 
to imcrease to an alarming extent. If, on the other hand, we 
make our repairs with the idea that work thoroughly done 
will have a tendency to greatly decrease the liability to break- 
downs while the cars are in service and correspondingly reduce 
the amount of work to be done in the repair shops, we shall nat- 
urally consider the best means not only of doing the work, but 
of definitely determining its condition when finished. 

We must begin testing in the purchasing department. In the 
purchasing of supplies a great deal of trouble is often occa- 
sioned by changing the kind of material furnished. This is 
probably more noticeable in the case of small roads. Now, 
wit:le there may be no great difference in the quality of goods 
furnished, or if any one of the many different brands were used 
exclusively, it would give satisfaction, yet the very fact that 
many Cifferent kinds are used has a tendency to produce a lack 
of carefulness in the details of the work which almost invariably 
shows in the general result. 

Wher a workman once detects what seems to him to be a 
lack of thoroughness in any part of the work which has to do 
with his department you have at that moment allowed to enter 
that Cepartment a spirit of carelessness which will develop very 
rapidly, and unless quickly suppressed, will in a short time pro- 
duce disastrous results. 

Should we allow only one kind of material in the repair shop, 
the question naturally arises as to how we can avoid being be- 
hind the times in the matter of different kinds of supplies, and 
also in the manner of their use. The answer is, we must have 
an experimental room, and here must be tested samples of all 
supplies and materials before being contracted for by the pur- 
chasing agent. I do not mean to say that this room must be 
necessarily entirely separate from the repair shop, as this would 
naturally require a large amount of machinery which we already 
possess and would not care to duplicate. But this room must be 
considered by the employees as one in which they are not di- 
rectly interested other than as they are required to work on some 
portion of that which is being tested, but the special testing and 
all the instruments for the same must be in a separate depart- 
ment, and if it is not possible to have a feparate room, at least 
a part of the repair shop should be partitioned off for this work. 

Having thus arranged this separate apartment for practically 
all testing purposes and having impressed upon employees and 
workmen that herein will be settled all questions relating to work 
done and material used, we have accomplished one of the re- 
cults aimed at, in that we have prepared ourselves to impress 
upon the men that any material placed in their hands for use 
in repairs has previously been thoroughly tested, and this will, 
we think, tend to raise the standard of work, as any results of 
poor workmanship on their part cannot then be laid to faulty 
material, thus giving them an incentive to conscientiously deal 
with established and known good material. 

We are now able to take anything in the line of new material 
or any new ideas regarding the use of the same, or any electrical 
problems which may arise, and ascertain their value without in- 
terfering in any way with the regular work of the shop or of 
the employees. 


Having now provided for our testing department and estab- 
lished its relation to the purchasing of supplies and to the em- 
ployees of the repair shop, what machines and instruments shall 
we need in its equipment? 

A high and low-reading direct current voltmeter, one having 
a double scale reading from 1 to 750 and from 1 to 15. A direct 
current ammeter reading from 1 to 100. A low-reading am- 
meter would be very convenient many times, but is not abso- 
lutely necessary. A 50,000 ohm magneto bell, an alternating 
current voltmeter and some handy testing set will make an out- 
fit of instruments with which we can do all the testing required. 

If the alternating current is not within reach of the car house 
we must procure a small dynamo and produce it ourselves. A 
very small machine, say 2 h. p., would be sufficient for all the 
needs of the testing department. If this machine is designed for 
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about 100 volts it would be most convenient for our use. With 
a few small transformers wound for 2,000 volts primary and for 
eithér 50 or 100 volts secondary, we are prepared to furnish any 
voltage within a range of from 5 volts to 10,000 volts. 

The man who has this part of the work in charge can very 
easily and cheaply arrange the details of installation of the wir- 
ing, etc. He can also make some resistance coils and many 
other pieces of apparatus, which will greatly facilitate the quick 
testing of whatever may be sent to this department. 

What shall we test? First, everything that goes into the re- 
pair shop. Second,°all supplies which go to the foreman of the 
car houses. Third, all finished material, such as armature coils, 
insulation for controllers, commutators and brush holders. 
Fourth, all armatures, fields, commutators and controllers as 
they are being made or repaired. 

By running a few wires from our testing room to that part of 
the shop where the cars are brought in for repairs, we are able 
to reach every part of the equipment in a quick and thorough 
manner, and it is probable that if a few tests are made on every 
car that comes to the shop many troubles will be located before 
they have sufficiently developed to become serious. Hence, the 
time required to make tests will add nothing to the pay-roll, 
while the benefits derived may be many. All cars should be 
brought to the repair shops and thoroughly overhauled and in- 
spected at least twice a year. 

In determining what shall be the standard of the work in the 
different branches of the shop or finished material and of cars 
in service, I do not believe there can be any fixed scale. But 
that, as we proceed with our testing and inspection, we shall 
gradually raise the standard of our work, and it will only be a 
short time after adopting a thorough method of doing the work 
that many of the daily perplexities will have been eliminated. 
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ARITHMACHINIST. By Henry Goldman, Chicago. The Of- 
fice Men’s Record Company. 1898. 41%4x5% inches. 158 
pages. Cardboard cover. Price $1.00. 

This is the significant title of a book intended to serve as a 
complete self-instructor in the comparatively new science of me- 
chanical arithmetic, and is intended to popularize the adoption of 
machine methods and practical accounting, which has become of 
great importance since the advent of mathematical machines, 
one of which is the arithmachine, invented by the author of the 
book. The book, however, besides instructing the readers as to 
how to use this machine, presents in an exhaustive and interest- 
ing manner the entire science of mechanical arithmetic, a hith- 
erto untried field and a profitable substitution of physical force 
tor mental energy. The importance of such a step is self-evident 
in an age in which the struggle for existence and supremacy 
taxes the nervous system to the utmost. The book contains be- 
sides an introductory chapter and one on the importance and 
utility of mechanical arithmetic a splendid historical treatise of 
mathematics. Then a history of computing machines and a 
chapter on the accountant’s insight and mechanic’s skill. Then 
follow in order chapters on machine addition, subtraction, multi- 
plication, division, combined operations, fractions, denominate 
qualities, miscellaneous computations, powers and root, loga- 
rithms, correction of mistakes and speed drills. It appears as 
if the book would find a ready market among those who have a 
great deal of figuring to do in a short time and the correctness 
of which is of great importance. 


In the Madeleine, Paris. 


In the Church of the Madeleine, in Paris, a large representa- 
tion of “The Last Supper,” with a vision of the scene on Cal- 
vary above it, was painted by M. Paul Breham for the cere- 
monies of holy week. The canvas was transparent, and the col- 
ors were prepared in such a manner as to permit of illumination 
from the back by means of electricity, and the figures assumed a 
relief which otherwise would be impracticable. 
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THE repair required a shut-down of weeks, it can now be effected ia 
as many days. Still, it is probable that the last word has not 
4 been said on this subject, and we would be glad to open our col- 
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Spare Armatures. 


N a recent issue we had occasion to comment on the troubles 
experienced: by one or two companies operating with scant 
water power, arid from the evidence before us pointed out the 
danger of overloading plants of this nature, for the reason that 
they do not possess the ability, like a steam plant, of sustaining 
a load beyond their normal capacity, while on the other hand 
they labor under the possible disadvantage of temporary lack of 
waters . One of the companies thus alluded to by us takes excep- 
tion in a:communication appearing on another page to our com- 
ment, contending that its trouble is not so much due to unprece- 
dented low water as it is to two machines out of three having 
been disabled by burnt-out armatures, which required a month 
to repairt , The incident serves to bring out somewhat promi- 
nently. the ‘question of spare armatures and armature repairs. 
In the days of the eighties, when machines hag not reached the 
proportions ‘of those now quite common, and when the method 
of. construction made breakdowns a frequent occurrence, it was 
considered prudent to have a spare armature constantly on hand. 


It is therefore pertinent to inquire whether the spare armature 
even for thé largest machines is to be considered a thing of the 
past. It would appear that the question is one largely depend- 
ing upon the construction of the armature itself. To go a step 
further, we should say that an armature which is so constructed 
that it requires a month to repair, and presumably at the factory, 
is not dne adapted to present conditions of working. The art 
has. advanced so far that nothing but a structural breakdown 
should require a factory repair, and such a breakdown ought not 
to occur, to begin with. Armatures will burn out at times in 
spite of all precautions, but a repair of this kind ought to be 
taken care of in the station. If it cannot be it indicates that the 
station is not properly equipped with repair apparatus or with 
competent men, or that the armature is not of such a type as to 
be recommended for use far from the home factory. In every 
well equipped power plant depending for its ‘support on public 
patronage it is customary to have a spare unit, so that we may 
consider the spare armature to be present, but when the crucial 
test comes there ought to be provision for repairs such that a 
crippling of the service should not take place. In the case of 
small isolated plants in charge of less competent men, it would 
appear that the spare armature is going out of vogue more and 
more. This is due largely to the lesser liability to breakdown 
than formerly owing to better construction, and on the other 
hand to the establishment in various centres of firms devoting 
their sole attention to repair work. Thus, where formerly a 
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Rail Bonding. 


ALTHOUGH the American Street Railway Association dis- 

cussed topics of importance to its members, it seemed this 
year to have passed over some of the minor details of railway 
work, which, however, go to the making or marring of the bal- 
ance sheet at the end of the year. It was well, therefore, that 
the New York State Street Railway Association, which met at 
Manhattan Beach last week, took up some of these points, and 
among them the question of rail-bonding. For, in spite of all 
that has been said and written on this subject, there are many 
roads which still have to learn that all the rail section carrying 
capacity in the world is of no avail if the joint between the rails 
is poor or of high resistance. During the meeting above re- 
ferred to a report was presented on the subject, giving in detail 
the work which has been done on the track of the Brooklyn 
Heights Railroad, showing how the old bonds had become prac- 
tically useless and had to be supplemented by return feeders 
until these involved a considerable expense. The laying of a 


new track afforded the opportunity of employing a bond which 
has given every satisfaction and hence deserves some mention 
This bond is electrically brazed to the rail. The shape of the bond 
depends on whether it is placed on the web of the rail, so as to 
come underneath the fish plate, or, as they are now applied, on 
the base and upper flange of the rail outside of the joint plate. 
All forms of the bond, however, are made up of ten or twelve 
leaves of 1-64 inch soft copper, the carrying portion of the bond 
being 134 inch wide and the brazed contact having an area of 
about I square inch. Soft spelter, with suitable flux, is used in 
brazing the copper to the steel 9-inch girder rail. The bond is 
divided longitudinally into three parts, so as to give great flex- 
ibility. When the rails are in position the ends of these bond 
leaves are interlaced and fastened together by rivets and also by 
solder. The length of the bond between centre of contacts is 
five inches and its cross section is equal to 350 c. m. 

The report of the committee also refers in high terms to the 
Falk cast welded joint, and states that the Johnson electric 
welded joint promises to be equally good. All this shows that a 
good joint can be had, and the question then simply simmers 
down to whether street railway companies are willing to pay for 
good rail bonds. There is more than one such bond on the 
market and if they are not employed there can be only one rea- 
son for it. 


Electricity as the Feeder of the Race. 


POEORCHY has been hailed as the emancipator of the 

human race from many burdens and ills, and not without 
reason. Some persons, indeed, have gone so far as to predict for 
electricity the still greater future function of supplying the 
human race with the means of sustaining life itself. One of the 
last scientific utterances of the late Werner Siemens, in fact, was 
devoted to this field of electrical application. Siemens, it will be 
recalled, was led to believe that as the human race multiplied 
food would have to be supplied in a form more concentrated 
than offered in the present food products, as the area of thé 
earth’s surface available for food-raising purposes must in time 
be inadequate to the demand. Siemens pointed out at that time 
that electricity would undoubtedly be the medium for the pro- 
duction of those concentrated alimentary products. While not 
disputing the possibility of producing such products, it was com- 
mented at the time by some writers that the question was still 
open as to whether the human organism would be able to assim- 


ilate such concentrated food products. Evolution might, of 
course, bring about such altered anatomical conditions, but evo- 
lution was rather slow in its workings, and the race might be ex- 
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tinct before the concentrated product would be digestible. It 
might indeed be a case similar to that of the enthusiast who 
wanted to demonstrate that a horse could live on “excelsior.” 
He would have proved his case had not the horse died while the 
experiment was going on. 

. Looking ahead in somewhat the same direction as Siemens did, 
Sir William Crookes has set the British public by the ears in a 
paper read before the British Association meeting at Bristol. Sir 
William predicts, in fact, that within thirty years the bread-eating 
peoples of the world will be face to face with a wheat famine of 
the severest kind; in 1931, when the provision made by the com- 
plete occupancy of the arable areas in the temperate zone will be 
insufficient to feed the bread-eating population, then swollen to 
746,500,000. Where, asks Sir William, are the additional 330,000 
ooo bushels of wheat, which will be required ten years later, to be 
grown? 

Unlike Siemens, Crookes does not look to the production of 
artificial aliments but rather to an increase in the wheat produc- 
ing powers of the lands available. Starvation will be averted 
through the laboratory by the wholesale application of fixed ni- 
trogen, the dominant manure of wheat. Of this there is a prac- 
tically unlimited supply in the sewage of cities, now recklessly 
wasted, in certain soils and in the atmosphere. By means of elec- 
tricity the nitrogen can be obtained in the desired form, as for 
example, nitrate of soda. Niagara, according to Crookes, alone 
could supply energy enough to produce 12,000,000 tons annually. 

Wheat experts declare that Prof. Crookes has underestimated 
the possible wheat area of the world. But, granting that, it only 
postpones the limit of time when the demand will exceed the 
supply, so that the matter is well worthy of consideration, though 
not necessarily of immediate concern. Even now the artificial 
manure industry is of great and constantly growing importance. 
Our own West, including Canada, with its immense area, cannot 
for an indefinite period hope to harvest its present phenomenal 
crops without aiding the soil, any more than the worked-out 
Eastern farms can do so. Without the Nile to manure its fields 
Egypt would ages ago have become uninhabitable. Thus, in the 
view of Prof. Crookes, Niagara and all other available water 
powers may indirectly become Nile rivers in their fructifying 
powers. But, without calling upon the water powers necessarily, 
there is no question that the disposal of city sewage, now an item 
of sheer expense to nearly all communities, can be turned to 
profitable account. We are quite aware that such works require 
considerable area and capital for their carrying out, but once 
the profitable nature of the work is demonstrated, capital would 
be forthcoming. The outlook for electrical current application 
in this field alone would appear limitless. 


Practical Wireless Telegraphy. 


AT the time of the last international yacht race in these waters 

we were applied to by one of the leading city newspapers 
for advice as to how to follow up the boats closely and report 
each stage instantancously. The idea was that electricity would 
be quicker than balloons, semaphores, pigeons, megaphones and 
other devices. We could only suggest then thé running out of 
some special lines of submarine cable, and this was done, al- 
though with necessary limitations on the results, as it was not 
possible to pay out the cable and follow the competitors at the 
same time, with hundreds of other craft also twisting around 
in the vicinity of the course. Times have changed since then, 
and the happy declaration of another challenge from our plucky 
and dogged British cousins finds the Marconi wireless system 
all ready for practical work. It is reported that at recent races 
of the Royal Alfred Yacht Club, the “Dublin Mail and Even- 
ing Express” received several messages from the races from dif- 


ferent parts of the course at different stages of the contests. That 
paper had hired a steam yacht, and Mr. Marconi himself set up 
the apparatus on board. It is stated that the messages were trans- 
mitted without a hitch and that not a single repetition was neces- 
sary. This may have been fortunate, there being no evidence 
of provision for repetition of blind signals or for need of fuller 
news. 

We shalt know how to advise our daily journalistic friends, if 
consulted again, and shall not have to refer them to vague plans 
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suggested by this or the other inventor. But we cannot avoid 
wondering why our Cuban fleet did not have a try at this wire- 
less system. The admirals soon found out that electricity was 
the very—the only—thing for handling the guns and ammuni- 
tion in a fight, and that steam and compressed air were either 
insupportable or useless. They also proved the utility of search- 
lights. But they have not yet explained how they read each 
other’s signals through the smoke of combat, or whether the 
signals were actually of much account when the hammering be- 
gan. It is rumored that the electrical range-finders were not in 
the reckoning after the ball opened because they could not stand 
the concussion, and the inference is that the sensitive apparatus 
of wireless telegraphy might also have been crazed by a blast 
from the thirteen-inch guns and rendered speechless. This is 
one of the things to be explained. Possibly the admirals and 
commodores and captains read signals by intuition, and have a 
preference for smoke powder in case they do not wish to be able 
to read them. Nelson is popularly understood to have been un- 
able to see Sir Hyde Parker’s signals at Copenhagen because he 
put his blind eye to the spyglass. Now, where would wireless 
telegraphy come in? 


The Westinghouse-Walker Consolidation. 


‘T HE most important consolidation since that of the Edison 

and Thomson-Houston interests is that just announced 
as having been consummated between the Westinghouse and 
the Walker Companies. Whether some recent patent decisions 
adverse to the Walker Company may have tended to hasten the 
welding of these two companies is a matter of conjecture, but the 
fact remains that under the working agreement between the 
Westinghouse and General Electric Companies there must of ne- 
cessity be an end to litigation affecting Walker apparatus. We are’ 
glad to note that the consolidation does not carry in its train the 
closing down of the Walker factories, which have made an en- 
viable reputation for their products. On the contrary, we under- 
stand that these will be kept in full activity, and, indeed, that: the 
identity of the company will be maintained. The coalescing: of 
these two large companies and the joining of hands of the men 
prominently identified with each, has given new strength to the 
rumor of an enormous ‘‘deal,’’ now said to be on foot, having. 
for its object the bringing together under one management of all 
the “local” electrical interests, both lighting and street railway, 
between and including New York and Albany. The consolida- 
tion of the Edison Company and the Kings County Company 
in Brooklyn is said to be one of the preliminary moves in this 
far-reaching transaction, which, it is said, may eventuate in the 
absorption also of the gas companies in the territory men- 
tioned, and which will be handled by a company having a cap- 
ital of probably $500,000,000. These are big figures and big 
projects; it will probably take considerable time and ability to 
bring about such a general merger, even if it can be acom- 
plished at all to begin with, and we merely allude to the matter 
as one of the rumors of the day, suggested by a contemporary 
event. 

When we remember that a few years ago the Walker Com- 
pany started out with little capital and meagre equipment, the 
facts now recorded are striking. Prof. Short took up a mori- 
bund property that had chiefly been devoted to the manufacture 
of cable machinery, and by infusing it with his own skill and 
energy, was soon able to secure powerful support, so that his 
apparatus in enormous quantities is now found all over the 
country and has been heavily exported also. The patent litiga- 
tion directed against the company appears to have acted, on the 
whole more as a stimulus than as a harassment, and the success 
of the Walker Company shows what can be done by energetic 
advertising and vigorous conduct of a business. The opportuni- 
ties in the electrical field are, in reality, not a whit less than they 
ever were, and this rolling up of organizations with big capital 
only shows that there is a great deal of work that takes large 
sums of money to cope with it. Let us suppose for a minute 
that one of the big steam roads decided to change over to elec- 
tricity. The New York Central, for example, has about 1,100 
steam locomotives. All the electrical shops in the country 
could not build generators and electric locomotives to replace 


them in less than a period of several years, working night and 
day. 
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Positive and Negative Economies in the Oper- 


ation of Small Electric Light Plants.’—II. 
BY E. P. ROBERTS. 


A BICYCLIST knows the advantage of a light running, well 

lubricated wheel, but often that same bicyclist will vote 
against spending money to save power in an engine. It is some- 
times said that a woman’s idea of a horse power is only limited 
by the number of people who can get into the vehicle. There 
have been, in the past, men who held similar ideas as to the horse 
power of an engine—‘“‘as long as the horse can do it, all right’— 
the same as to the engine. 

We now come to the engine:—In large stations it is cus- 
tomary to so operate that whenever an engine is in use, it is 
at or near its rated load or point of maximum economy of 
operation. Most engineers know that to run an engine on a 
light load is wasteful, but many do not realize that it is one 
of the greatest of extravagances. The losses in an engine are 
very nearly constant, and therefore for light loads become a 
very large percentage of the total. Suppose we have a 200 h. p. 
engine in use eight hours nightly, on a load which a 75 h. p. 
engine would run at a rated load. If the engines were of the 
same type there would be practically no difference for these 
sizes in the amount of steam per indicated horse power. If we 
take an automatic non-condensing engine, giving one indicated 
horse power for twenty-eight pounds steam, we would have per 
brake horse power: 


For 200 h. p. engine at 75 i. h. p.—53 Ibs. per b. h. p. 
For 75 h. p. engine at 75 i. h. p.—33 Ibs. per b. h. p. 
Difference = 20 Ibs. per b. h. p 

20 (Ibs.) X 67.5 (h. p.) X 8 (hrs.) X 365 (days) = 3,942,000 


If evaporating 7 Ibs. water per Ib. of coal this gives 563,143 
lbs. = 281.57 tons. This at $1.50 a ton = $422.35. In small 
stations, an evaporation of only five or six is often the average 
result, and the above amount would be proportionately in- 
creased. If we install a 75 h. p. engine to take this light load 
after the heavy load has gone off there would be no additional 
depreciation or repairs, because of having the additional engine, 
in fact the total may be less because there would be more time 
to adjust each engine. The engine, including foundation, would 
cost probably $1,000.00 to $1,300.00—extra piping and building 
(if necessary) possibly $700.00; call this a total of $2,000.00. The 
only additional fixed charges would be: 


Interest on $2,000 at 6 per cent....... aia Bed Seats bree $120.00 
Depreciation on $700 at 6 per cent....... ere ere ee 42.00 
A total of (E E SE EE E O O E @e@e@e0eeeeeeoee e o ee @@ee@ee -$162.00 


(and part of this is questionable), leaving a balance of $260.35, 
equal to a trifle over 16 per cent. profit, additional to the 6 per 
cent. already allowed, besides obtaining a more reliable plant. 
In the majority of small plants, the engine, or engines, run 
for many hours at a very light load. Whether or not the addi- 
tion of a small engine coupled to the same dynamos, or to an 
additional and smaller dynamo, would pay, can only be ascer- 
tained by a special examination into all the factors in each case. 
In one case a change was made by the advice of the writer, 
in the shafting arrangement, and the entire cost, including an 
addition to the building, was repaid in a comparatively short 
time. It is often said, even by engine men. “Do not get your 
engine too small.” This is wrong; the proper advice is, ‘‘Do 
not get your engine cylinder too large—only large enough for 
the maximum work it may be called upon to do, and do not 
get the other parts too small.” This ‘refers to an engine for a 
variable load. The best proportions for a constant load are 
different, especially if the engine is compound, as to the ratio 
of the cylinder diameters. In some cases too low steam press- 
ure is carried, and in others it would pay to condense. It is 
often a fact that the valve and piston leak, and that the valves 
are not properly set. Such losses may readily amount to 25 
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per cent. of the steam consumption, and not be accompanied: 
by heating or pounding. How much can be afforded to save 
20 per cent. of the steam? Practically 16 per cent. to 18 per 
cent. of the cost of the coal, being a little less than the 20 per 
cent. because some coal is used for banking and starting fires. 
A station burning two tons per day at $1.50 per ton, or $1,095 
annually, can afford $175.20, and even if this entire amount be 
spent, the engine will run better and with less depreciation. 

Everyone knows that a good fireman can save 25 per cent. 
to ṣo per cent. of the coal used by a poor one, or by the good. 
one if he is not intelligently checked. This last remark is not 
always added. Possibly the heating surfaces are not kept clean 
inside and out—a conservative estimate of loss is 5 per cent. 
to 15 per cent. Next that the settings are not tight—loss 2 per 
cent. to 5 per cent.; grates too large or too small, with fires too 
thin and in holes, or too thick for the draft and the coal—loss 
10 per cent. to 20 per cent. Perhaps coal at $1.25 a ton is being 
used and evaporating less water per dollar than coal at $1.50. 
Possibly changes in the furnace would reverse the case and the 
$1.25 coal would be a positive instead of a negative economy. 
Often the feed water is at a lower temperature than necessary, 
possibly saving up to 15 per cent. Perhaps a new boiler is 
needed, or a larger stack. The saving to be effected and the- 
cost can be closely approximated. 

We will next consider the electrical end. Whether A. C. or 
D. C. be used for incandescent lighting, the great point is to 
deliver at constant pressure. If the consumer furnishes his 
lamp renewals, it may not seem to be of great importance, but 
from the standpoint of giving satisfaction, it is second only to 
reliability. The voltage at the lamps in most town plants, and 
in many city plants, has, I believe, a fluctuation of over 10 
per cent., and in some cases of 15 per cent. A range of not 
over 6 per cent. is exceptional. In very few plants is the fluctu- 
ation known, and in nearly every case where ascertained by 
the writer, it has been a great surprise to, and hardly credited 
by the client. Most stations have a lamp breakage of 20 per 
cent. to 40 per cent. in excess of the amount readily obtainable. 
I have some curves on this point which may interest you. In 
order to improve in this particular, a study of the conditions of 
operation, and record of voltage at a number of places is neces- 
sary, and often a great improvement can be made at a slight 
expense. In one case—a plant of about 3,000 lights—we found 
part of the town operating at a very high voltage, “because they 
had to for another part of the town.” 110 volt lamps were seen 
in use, 125 volts being noted in some cases, 100 in others. It 
cost about $150 to add a little wire and to take down wire in 
one place and put it in another and bring the whole network 
so that it would rise and fall together. This was a direct cur- 
rent plant. In an A. C. plant of about the same size, the differ- 
ence of voltage between the different parts of the circuit, and 
the hourly variation, was still greater. In some places the lamps 
would not last, and no one was satisfied. It cost $100 to plan 
changes costing another hundred, and to save several dollars a 
day, and still more important, satisfaction was given. In both 
these cases the voltage at the station was maintained practically 
constant, without reference to the load, and this is a common 
error. Changes to produce good results can not always be 
made so cheaply as in these cases, but generally the distributiion 
can be improved and placed under control without an excessive 
expenditure. 

If A. C. is used, it is important to have as large transformers 
and as few of them as practicable, often feeding into a network, 
at Jeast in the business portion. This has been much discussed 
recently, and especialy in the paper by W. F. White, read at 
the Omaha meeting of the Am. Inst. E. E. 

Under the head of “The Devices for Transforming Electric 
Energy into Light or Power,” the savings to be effected are 
largely dependent upon the distribution. High efficiency in- 
candescent lamps, that is, those requiring the minimum watts 
per c. p., can not be used if the voltage varies. The maximum 
difference of potential in the arc can not be maintained, nor 
satisfactory light given, by constant potential arc lamps on 
varying voltage. Motors will not govern well if the voltage 
drops, and would take an excessive current if forced to do the 
same work as at a higher voltage. For constant current arc 
lamps, the rated current must be maintained. Keeping the 
mechanism clean, not wasting carbons, and similar details of 
operation, are points to watch. 

To ascertain the true condition of any plant, it is necessary 
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that it should be carefully tested by some one having a broad 
knowledge of such matters. He should have, not only a train- 
ing as an engineer, but also as a station man, being able to dis- 
criminate between efficiencies under special conditions (im- 
portant as it is to know same), and the efficiencies which can 
be expected in regular run, and how far it is practicable to 
improve same. 

In conclusion: Ascertain the facts as to the present condi- 
tion of operation, make such improvements as possible by bet- 
ter adjustment or handling. 

Make such additions as will bring 15 per cent. or more on the 
investment, at the same time adding to the reliability and 
lessening the depreciation, and as fast as the necessary money 
can be obtained to pay for them. Keep records and study them. 
Obtain and maintain a desire on the part of the employees to 
better the record. 


Testing Arc Light Circuits.—II. 
(Concluded.) 
BY W. H. MARKLAND. 
New the next question that comes up is, what does it cost to 
buy the necessary instruments? How much time is neces- 
sary to do the testing and recording, and can the figuring be 
done by a man of ordinary education. 

Answering the first question, the instrument used by the writer 
is a Weston portable voltmeter, scale 150 volts, and a Weston 
multiplier, which multiplies the reading of voltmeter by 25. The 
highest e. m. f. that can be read is 150 multiplied by 25, or 3,750 
volts, being high enough for any dynamo up to 65 lights, or 
enough for a multi-circuit of 125 lights. The writer tests a 125- 
lighter with an instrument such as the one mentioned. The mul- 
tiplier 25 was picked out on account of being easy to calculate 
with. I believe the list price of the voltmeter and multiplier is 
$115, which, for interest and repairs, may add $15 per year to 
the annual cost of operating a station, or about a half of what 
you forfeit if your street circuit is out one night on account of 
bad grounds. The next question is, can the calculation and test- 
ing be done by the ordinary employee without injury to instru- 
ments. The answer to this is that any employee who can use 
ordinary care and can multiply and divide can do all the figuring 
necessary. 

. The writer has the voltmeter set in a pocket in front of the 
switchboard in such a manner that it can readily be taken away 
for other testing. The multiplier is hung up in back of the 
board. The voltmeter and multiplier are connected together. To 
the opposite posts of the voltmeter and multiplier are connected 
single strands of lamp cordage covered with soft rubber tubing. 
These cords terminate in plugs having handles somewhat like 
an arc jackplug; that is, a hard rubber handle having a large 
knob at the top to prevent accidental contact of hands with the 
brass part. This portion is made of wire about 14” in diameter, 
bent in the form of a hook, which is so made that it can be read- 
ily hooked over the brass parts of arc jackplugs. 

-~ In testing the e. m. f. of a circuit the voltmeter handles are 
hung on the jack terminals of the circuit, one on the positive and 
one on the negative, and the volts shown on voltmeter as well as 
the circuit number are recorded. This should be done on each 
circuit. Time taken per circuit, about 15 seconds. 

_ In testing for grounds one voltmeter terminal is connected to 
say the positive terminal of the circuit and the other voltmeter 
terminal to the ground, and volts are read. Then the opposite 
voltmeter terminal is connected to the negative side of the cir- 
cuit and the other voltmeter terminal to ground and recorded. 
Where there are several circuits on one dynamo they should all 
be treated as though they were one circuit; that is, the voltmeter 
terminals should be connected to wires leading from the positive 
and negative terminals of the dynamo. In testing for grounds 
on a multi-circuit dynamo each division of the dynamo should be 
treated as a separate dynamo and duly recorded. In the event 
of a ground showing up in a test where there are several cir- 
cuits connected to one dynamo or a ground on a multi-circuit 
dynamo, it is advisable to run the circuit the ground appears to 
be on on a dynamo by itself, as ground can be located with much 
more accuracy. 

In testing the greatest e. m. f. a dynamo will generate after re- 
pairs have been made or for record, simply hang voltmeter ter- 
minals on positive and negative terminals and read results. 

In testing for leaks or escapes from wires of dynamo to frame, 
disconnect the dynamo from the switch, take out brushes, run a 
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wire from one side of a circuit that is in operation, which need 
not be of over 10 lamps to frame of dynamo to be tested, con- 
nect other side of circuit to one voltmeter terminal such as 13 
used on the switchboard, run a wire from the other voltmeter 
terminal to the dynamo and connect for an jnstant to wire of ar- 
mature and then to fields. If the voltmeter shows an e. m. f. 
equal to that of the circuit from which current is taken, localize 
the fault by disconnecting the fields from each other, or if pos- 
sible, the bobbins of armature and test each out separately. The 
e. m. f. of the circuit from which current is taken, as well as the 
e. m. Í. of each test should be carefully recorded and result fig- 
ured as explained later. If the insulation resistance is below 
100,000 ohms, look for burn-outs. In case of foreign current on 
circuits, connect one voltmeter terminal to circuit when you have 
the circuit disconnected from dynamo, and connect the other 
voltmeter terminal to the ground. The voltmeter will show if it 
be 110-volt lighting, 5oo-volt trolley circuit, or arc circuit by the 
volts indicated. If an are circuit is shown up connect the volt- 
meter terminals to each arc loop in succession, and when the volt- 
meter shows reading you know the two circuits are crossed. In 
the latter case the test can be made when current is on all loops. 
For accurate locating of trouble one circuit should be discon- 
nected and the idle circuit treated as though it was a ground 
wire and location of fault figured out, as will be explained later. 

As can readily be seen, all the above testing can be done by 
the engineer or dynamo tender, who does not require any par- 
ticular training. All that is necessary is to record properly the 
volts shown by the voltmeter and see that the right voltmeter 
terminal is put on the right pole of the circuit. The multiplying 
and dividing can be done the next day by the superintendent or 
clerk. | 

Now to figure out and record what the engineer or dynamo 
tender has put down in a shape that will be of use. To do this 
the writer uses a slide rule. This, to one who does not know 
how to handle it, is a great mystery, but any person can in two 
weeks find out all that is necessary about it. With the slide rule 
the operation of figuring out the e. m. f. of lamps on a circuit is 
as follows: Take number of lamps in circuit and add one lamp 
for each two miles of No. 6 wire. Set this number on slide over 
the ratio of the multiplier (say it be 25) on rule, and under the 
number on slide agreeing with volts read on voltmeter will be 
tound volts per lamp. Set this down in your record, giving date, 
time of day, circuit number and state of weather. Time taken 
per circuit, 15 seconds. 

If slide rule is not used multiply volts read by ratio of multi- 
plier and divide by number of lamps. If the results show low 
adjust lamps higher; if too high, adjust lamps lower. If high 
one time and low another, look for lamps drawing long arcs or 
lamps that go out and start up again. By comparing records 
from day to day the variations can be noticed. 

To figure grounds or escapes, for all practical purposes the fol- 
lowing plan answers all right, although more elaborate ways 
have been propounded in text-books. Add together volts read 
on voltmeter when testing to ground (never mind multiplier) on 
positive and negative side of circuit, set this on slide over num- 
ber of volts read on voltmeter when testing from positive and 
negative side, subtract one from number read under index, set 
index on last number, and under number agreeing with resistance 
of voltmeter and multiplier will be found the resistance of 
ground. Time taken, 20 seconds. Without slide rule the formula 
SRR (£ m. f. of dynamo 

e. m. Í. of grounds 
by e. m. f. of grounds, subtract one from the quotient and mul- 
tiply by the resistance of the voltmeter and multiplier, giving 
ohms to ground. 


In recording the same simply set down the fractions of a 
megohm. That is, if the resistance was 146,000 ohms, simply set 
down .14, which is close enough for ordinary lines. 

A fairly well insulated aerial line will show escapes to ground 
under most conditions of weather. The higher the e. m. f. of the 
dynamo, the lower will be the insulation resistance. In wet 
weather the insulation resistance will be very low. But a fairly 
well insulated line will in wet weather show about the same num- 
ber of volts escape or resistance to ground on each pole of cir- 
cuit. This need not cause unnecessary alarm, and, as a general 
thing, is hard to prevent. In the event, however, of one pole of 
the dynamo showing a low resistance to ground and the other a 
high, then look for trouble, or in the event of one circuit drop- 


y I, or divide e. m. f. of dynamo 


294 


ping low in insulation resistance while the others show high 
under the same conditions of weather and surroundings, also 
look for trouble. Now, suppose the circuits were duly tested and 
recorded by the proper person. The superintendent looking over 
the record the next morning can quickly note any deviation from 
the normal condition of circuits. If one circuit shows a low in- 
sulation resistance, say when the dynamo is generating 6o volts 
(read on voltmeter, not taking multiplier into consideration), the 
positive side to ground reads 40 volts and the negative 20 volts; 
this would show a dead ground, which will be found located 
somewhere close to one-third of the lamps from the negative 
side of circuit. That is, if it was a 30-lamp circuit the trouble 
would be near the tenth lamp from the negative side. In the 
event of the voltmeter reading less, say 15 and 30, it would show 
an escape that should be investigated, and it will generally be 
found to be the result of dirty insulators or bad lamp hangers, 
and, as we all know these badly insulated spots do not grow bet- 
ter by neglect. Of course, we cannot always expect a two to one 
proportion, but by a division of lamps on the circuit the trouble 
can be located nine times out of ten, always remembering that 
the pole of the circuit showing the least volts to ground is the 
one nearest to where the escape is located. 
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Yellow Journalism and Society Badges. 


In the “New York Journal,” evening edition of September 15 
and morning edition of September 16, is given what purports to 
be a list of members of the American Institute of Electrical En- 
gineers to whom were furnished the society pin of the so-called 
“kite design,” which was abandoned in 1897. 

One of these badges was found on the clothing of a woman 
killed on Staten Island. As I refused to supply any reporter 
with a list of members owning these pins, I deem it proper to 
inform you that out of the twenty names printed in the “Jour- 
nal,” only seven were owners of the style of pins referred to. 
The names were simply taken promiscuously from our catalogue 
of 1,100 members. 

As only 264 of these originally possessed the pins, and 32 have 
since been returned, the impossibility of any person compiling 
a correct list without access to the books of this office is ap- 
parent. RALPH W. POPE, 

Secretary American Institute of Electrical Engineers. 

New York City, Sept. 16, 1898. 


Water Supply for Power in California. 


I N your issue of September 1, in an editorial headed “The Lim- 

itations of Power Transmission,” you make the statement 
that our company has been unable to furnish the city of River- 
side with the 200 h. p. to be delivered tinder our contract, and 
that this trouble is due to lack of water in the mountains. 

We are surprised that you should make so unequivocal a state- 
ment without communicating with us and hearing both sides 
of the case, as such a statement made in a publication of such 
high standing as The Electrical Engineer might cause us seri- 
ous loss of reputation and possibly financial damage. 

The facts in the case are these: We are now under contract to 
deliver {rom our power house about 700 h. p. continuously, and 
among our customers is the city of Riverside, to which we con- 
tract to deliver 200 h. p. We have three 250-kilowatt generators 
installed at our power house, and as a consequence of heavy 
thunderstorms the armatures of two machines were burned 
out at the same time, so that we were only able to operate one 
machine during the time of repairs, which extended over about 
four weeks. On this account we were compelled to cut down 
the delivery of power to all of our customers, and the city ot 
Riverside suffered with the rest. While the flow of water in all 
the streams in California has been extraordinarily low this sea- 
son owing to the fact of an abnormally light rainfall, yet had it 
not been for the accident which deprived us of the use of our 
generators there would have been no difficulty on our part in 
maintaining our contracts. To prevent the repetition of such 
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an occurrence in the future, we immediately ordered an extn 
armature to be kept on hand. 

The rainfall in this portion of the State of California has dur- 
ing the season of 1897-1898 been less than 30 per cent. of the 
average rainfall for the past twenty-seven years, and the present 
season is the third dry season which we have had in succession. 

We trust that you will through your columns do us the justice 
of publishing this statement. 

REDLANDS ELECTRIC LIGHT AND POWER CO., 

By H. H. Sinclair, General Manager. 

Redlands, Cal., September 10, 1898. 


Automatic Motor Starting Boxes. 


The Cutler-Hammer Manufacturing Company, of this city, 
mailed a circular letter to the trade under date of August 17, 
1898, stating that a certain Chicago manufacturing company was 
about to enter the market and infringe their patent No. 418,678, 
issued January 7, 1890, and patent No. 368,804, issued August 23, 
1887, making an instrument an exact duplicate of that manu- 
factured by them. 

The Cutler-Hammer Manufacturing Company informed us 
to-day, and we beg to state that this letter was not directed 
against us, but against a concern with which the Cutler-Ham- 
mer people have been having trouble and against whom they are 
about to commence a lawsuit. 

We beg to state that we have acquired a legal right to the use 
of Patent No. 577,036, issued to Mr. Charles D. Jenney, on Feb- 
ruary 14, 1897, for electrical switch as applied to automatic 
motor starting box. This Jenney patent has been held by the 
United States Court in Indiana, in a case heard on October 29, 
1897, brought by the Cutler-Hammer Manufacturing Company, 
to be valid and not to infringe the Cutler-Hammer rights in any 
way. Our customers, therefore, run absolutely no risk in hand- 
ling any of our goods. Our patents are all valid. We have the 
legal right to the use of patent No. 577,036, and all of our other 
patents belong to us and are fundamental. 

RASTER CARBON RHEOSTAT COMPANY. 

Chicago, September 14, 1898. 


A Farmers’ Cooperative Telephone System 
Around Mansfield, O. 
BY HARRY T. MANNER. 


THE Farmers’ Co-operative Telephone Company, of Mans- 

field, O., are organized for the purpose of connecting up 
the farmers in some nine or ten counties in that section of 
Ohio and building toll lines and establishing exchanges, and to 
do other business connected with telephony. We have a sys- 
tem of building lines that we think cannot be excelled. We have 
$1,000 of our capital stock sold and do not desire to sell any 
more except as hereafter explained. We give any man that 
raises a certain line a share of stock in the company fully paid 
up. The party raising the line is required to sell easements and 
tickets to build the line with our local bridged line to connect 
the farmers and a metallic toll line. An easement sold to a far- 
mer gives him one free connection with the local bridged line 
and the free use of the same but not of the toll lines. It costs 
a farmer desiring an easement right from $30 to $50, depending 
upon the locality in which he resides and the cost per mile. The 
cost generally runs from $40 to $50 per mile, with the local 
bridged line and a full metallic toll line. We use all long dis- 
tance telephones of the most improved make of the bridged sys- 
tem. Our company is composed of the best citizens of the 
county. We expect to place an exchange in every town of any 
size in the several counties in which we operate. Our toll rates 
are low, only being 10 cents for a five minutes’ message. Our 
coupon toll tickets are put up in booklets of 100 each, which we 
sell for $8.00 at a discount of 20 per cent. to aid us in building 
lines, each coupon good for one message. 


We now reach the following towns on our circuit: Bellville, 
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Butler, Newville, Perrysville, Davis P. O., McKay, London- 
ville, Hayesville, Widowville and Mohicanville, O., besides other 
towns by connection with other independent companies. We 
are extending our lines from Butler, O., to Ankenytown, O., 
when we will connect with the Mt. Vernon (O.) Telephone 
Company, which will give us a great field to operate in. We are 
placing our poles at thirty to the mile and are doing first-class 
construction. We have on our lines and connections which we 
have free access to nearly one hundred farmers. All are well 
pleased with it and the farmers are becoming alive to the use of 
the telephone. 

The officers of the Farmers’ Company are W. A. Wallace, 
president, and N. C. Manner, secretary. The total capital stock 
is $10,000. The Stromberg-Carlson, Keystone and Crescent Ideal 
apparatus is used. 
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Portable Electric Pump Outfit in a California 
Winery. 


T HE varied applications of electrical power are no more 

strikingly illustrated than in the subject of portable electric 
pumps. While the combination described below has been es- 
pecially designed to be used in the California Winery, of Sacra- 
mento, Cal., it is one that may be applied to various other pur- 
poses. 

The outfit consists of a Westinghouse Electric & Manufacturing 
ing Company’s type “C” alternating current induction motor of 
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The simplicity of both pump and motor renders them ideal 
in construction. The motor has neither commutator nor brushes, 
and there is no connection between the revolving part and the 
electric circuit. Beyond the occasional oiling of the bearings, 
no further attention is required over long periods of operation. 
and it may be handled by the most inexperienced persons with 
perfect safety. 

The centrifugal pump is peculiarly adapted to handle liquids 
of whatever nature. It is capable of pumping under the most 
difficult conditions, and will handle hot or cold liquids success- 
fully, even though they contain from 20 to 40 per cent. of solids. 
Thus it will be seen that the applicability of the device extends 
beyond the luxuries of life, as in the pumping of wine, beer or 
other spirits, to the more arduous duty of pumping the dirty 
and muddy accumulations in electric subway manholes, tannery 
liquids, dyes, bleaching solutions, vinegar and brine liquids used 
in pickling, and, in fact, is applicable to a multitude of services 
in the arts and manufactures in which it is destined to-be a 
permanent economic feature. 


The Edison Portable Cabinet X-Ray Outfit. 
AT the beginning of the Santiago campaign the necessity -of 
equipping the hospital ships with efficient and powerful 
X-ray apparatus was immediately perceived by the-Surgeon Gen- 
eral of the United States Navy, who realized the importance of 
installing apparatus which should be the most. powerful iof- its 
kind and also which should be so simple in construction and op- 
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PORTABLE ELECTRIC PUMP OUTFIT IN A CALIFORNIA WINERY. 


2 h. p. capacity direct connected to a centrifugal pump. The 
machines are mounted upon a suitable truck, by which they are 
transferred from place to place in the operation of pumping 
wine from one vat to another. Receptacles for electrical con- 
nections are provided at convenient points throughout the win- 
ery, and the motor is connected by means of flexible cable to 
the circuit of the Central California Electric Co., whose power 
is generated at Newcastle, 30 miles distant from Sacramento. 


eration that it could be properly handled by any ordinary me- 
chanic. An order was, therefore, placed with the Edison Manu- 
facturing Company for one of their latest portable cabinet X-ray 
outfits, to be placed on board the U. S. naval hospital ship So- 
lace, and the entire apparatus was placed in position ready for 
use within forty-eight hours after the placing of the order. A 
brief description of this apparatus, which is illustrated herewith, 
may be of interest. 
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The cabinet, which is made of polished quartered oak, of 
massive construction, occupies a floor space of 2 feet 8 inches by 
I foot 8 inches, and is furnished with four wrought-iron L’s 
screwed onto the base, by which it can be rigidly fastened to the 
deck. This is most necessary, as, in case of heavy weather, the 
apparatus might be damaged by the ship rolling if it were not 
firmly attached in this way. 

The Edison coil, which is mounted on top of the cabinet, is 
also furnished with brass L’s and strips to hold it firmly in posi- 
tion, and the base of the adjustable focus tube stand is similarly 
screwed to the top of the cabinet. The upright part of the focus 
tube stand has a wooden screw at the end of same, by which it 
is attached to the base, and when the focus tube stand is not re- 
quired to be used it is only necessary to unscrew the upright 
from the base, which can be done in a moment. 

The distinctive feature of the Edison electric light X-ray out- 
fits is thac there is no vibrator on the induction coil, its place 
being taken by the instantaneous air brake wheel device shown 
in the bettom part of the cabinet. 

This device consists of two tooth-wheels mounted on the same 
shaft. The projections or teeth make contact with two flat 
brushes, which bear on the outer peripheries, and by which the 
current is brought in and led out again. These wheels are ro- 
tated at a very high speed by a small direct current motor, which 
also runs a pressure blower. The air blast from this blower en- 
ters a bifurcated tube and is connected to two flat nozzles imme- 
diately over the contact brushes. 

When the device is set in operation, by starting the motor and 
connecting the primary of the Edison X-ray coil in series with 
the binding posts (attached to the break-wheel), provided for this 
purpose, the spark formed at the contact brushes, when the coil 
is energized, is instantaneously blown out by the air blast at the 
moment of formation. This greatly increases the rapidity of the 
rise of electromotive force in the secondary coil. 

The controlling rheostat shown on the upper shelf of the cab- 
inet is used to vary the current in the primary of the Edison coil, 
and the lever arm of the rheostat is connected to the extension 


FIG. 1—EDISON PORTABLE CABINET X-RAY OUTFIT. 


rod, passing through the side of the cabinet so that the doors of 
the cabinet can be closed and the rheostat actuated by means of 
this extension rod, which is shown on the right-hand side 
of cut. The main switch is shown on the left-hand side of 
cabinet, near the top, and the cut-outs directly underneath same. 
The advantage of this arrangement is seen at a glance, as the 
keys of the cabinet are always in the possession of the chief sur- 
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geon on board ship, and it is impossible for any one to use the 
apparatus without his permission. 

The coil is protected by a polished oak cover (not shown in 
the cut), which fits over the top of the cabinet, and in which 
room is left for the fluoroscope to fit into, so that the apparatus 
is entirely protected when not in use. The operation of the ap- 
paratus is exceedingly simple. The focus tube is clamped in 
the jaws of the focus tube stand and connected to the secondary 
binding posts of the Edison coil by two highly insulated thin 
wires. 

The doors of the cabinet are now opened and the main switch 


FIG 2.—FOCUS TUBE HOLDER FOR EDISON X-RAY OUTFIT. 


is turned, which starts the motor and the pressure blower in op- 
cration. The doors of the cabinet are now shut, in order to 
economize space, and the reversing switch shown on the left of 
the coil is closed, so that the secondary current from the coil ex- 
cites the focus tube, and the energy of the coil is increased by 
gradually drawing out the extension rod attached to the lever of 
the controlling rheostat. ; 

The patient is now placed in front of the focus tube and the 
fluoroscope placed behind the limb or that portion of the trunk 
that it is desired to examine. In cases where the patient is so 
seriously wounded that it is necessary for him to maintain a re- 
clining position, the focus tube is attached to the portable focus 
tube holder, as shown in Fig. 2, and the focus tube stand is dis- 
pensed with. The ends of the portable tube holder wires, which 
are very highly insulated, are now attached to the secondary 
binding posts of the coil. These heavily insulated connecting 
wires are several feet in length and the portable focus tube holder 
is made oi hard rubber, so that it can be handled easily without 
fear of shock to the operator. The portable focus trube holder 


‘with focus tube is now placed underneath the cot or operating 


table and the surgeon makes his examination by looking through 
the patient from above. . 

The entire apparatus is substantially and strongly made, and 
is also of handsome design, and the work that has already been 
done with it has shown the great value of such an apparatus in 
warfare and the necessity of equipping all naval, marine and 
military hospitals with a device of this kind. 

One great advantage possessed by this apparatus is that it 
can be moved from place to place without delay, as the cabinet 
is mounted on heavy casters, and it is only necessary to discon- 
nect the attachment plug and cord attached to the main switch 
from the receptacle into which it may be screwed, and the cab- 
inet may then be moved to any part of the ship or hospital and 
attached to another receptacle by screwing in the attachment 
plug, which will not occupy any time whatever. We understand 
that the Edison Manufacturing Company have one of these cab- 
inets in operation at their show rooms, St. James Building, 
Broadway and Twenty-sixth street, New York. 


te sPERSONMALI! 


CAPT. SAMUEL TROTT, of the cable steamer Minia, re- 
turned recently to England invalided and may be on sick leave 


for some months at his home in Devon. His last repair work 
was on the Anglo-American 1894 cable in 2,440 fathoms.. The 
fault was cut out with remarkable quickness, interrupting the 
working of the cable only four and a half days. Capt. Trott’s 
hosts of friends on this side of the Atlantic will wish him a 
speedy recovery of full health and strength. 

PROF. R. B. OWENS passed through New York last week 
on his way from Baltimore to Montreal, where he is to occupy 
the chair of electrical engineering at McGill University, where 
abundant opportunities for good work await him and where his 
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long experience at the University of Nebraska should prove very 
valuable. 


The Correct Theory and Method of Organization 
and Conduct of Professional Schools.’ 
BY PROF. R. H. THURSTON. 


“THE Correct Theory and Method of Organization and Con- 

duct of Professional Schools, generally; the special meth- 
ods applicable to (a) Professional Schools of Engineering; (b) 
to Trade Schools; (c) to Manual-Training Schools; (d) to 
mixed Professional and Educational Curricula. 

The sub-topics under this subject are: 

I. In the technical high-school, what properly determines the 
form and extent of its technical and other courses? 

2. In such schools, what should be the extent and character 
of what may be termed the distinctive and essential entrance re- 
quirements?) What the non-essential requirements? 

3. In the technical college, what should be the nature and 
extent of these two different classes of demands? What courses 
should be offered in response to the demand for technical in- 
struction from people whose sons must go directly into business 
from the lower schools if they cannot obtain a directly useful 
technical training? 

4. The professional engineering school, now being evolved— 
the distinctly professional school, having the same position 
and purpose as, in other professions, the law and medical 
schools—must soon, if not at once, require definition and de- 
limination from the academic colleges. What should be the 
entrance requirements? 

(It is understood, of course, that what is practical is limited 

by the practicability of the existing schools providing it, and 
that what is desirable is determined by the demands of the pro- 
fession relating to distinctively professional courses.) 
- §. To what extent should the existing views and traditions of 
the people generally, and the prejudices of the academic teach- 
ers and monastic scholars, be deferred to, in the construction 
of the curriculum of the professional school of engineering, in 
which, as must be assumed, the work is to be professional train- 
ing and not, in the accepted sense of that word, education? 

6. If, as is the fact in the State of New York, a body of 
academicians—its Board of Regents—assumes to control and to 
dictate to the faculties of the professional schools, what course 
should be taken to secure independence from such inexpert 
direction and to insure the management of professional institu- 
tions by professionally expert faculties? 

7. Assuming that it is obvious and is admitted that the form 
and extent of a professional course must be simply that which 
is demanded by the character of the work of that profession, 
and that it may be taken for granted that students entering 
such institutions will, as a rule, if not invariably, have sufficient 
intelligence and judgment to secure just as much of liberal edu- 
cation, of real education, in the accepted sense, as possible— 
what should be the length, the extent, and the limitations of 
such courses in the distinctively professional school? 

8. In such institutions, what other than professional work, if 
any, should be offered? What entrance requirements would 
suffice? Should the policy be that of a wide range of non- 
essential entrance requirements and high academic culture, with, 
necessarily, few students; or should the entrance requirements 
be restricted to characteristic and essential introductory work? 
With, presumably, unobstructed freedom of entrance of all 
classes and conditions of men; provided only that the poorest 
of them has obtained competence in preparation in the essential 
requirements for entrance upon professional studies as taken 
up at the beginning? 

9. In the technical high-school, and in the technical college, 
of the more common sort in this country, in which some edu- 
cational work is often necessarily offered, where should the 
lines be drawn in respect to entrance requirements, and, in con- 
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structing the courses themselves, in such semi-professiona! 
schools? 

10. What are the similar conclusions respecting frade-schools 
and what respecting the manual-training schools now becoming 
common in our cities? 

11. How shall we classify all these various, as yet undefined, 
courses and schools, in order to secure some definite principle 
of organization and operation? | 
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Manhattan Beach Meeting of New York State 
Street Railway Association. 


HE sixteenth annual convention of the above association 
was held at the Manhattan Beach Hotel, Sept. 13 and 14, 
the weather both days being almost perfect. 

It is gratifying to note that this is decidedly a growing insti- 
tution, not only as to number, but in interest and importance. 
This, the sixteenth annual meeting, will be memorable 'as the 
largest and most important of all, not only from the large num- 
ber of members in attendance, which included delegates from 
nearly all of the principal systems in the State, but also repre- 
sentative street railway men from other States, who found it 
convenient to take in New York on their return from the Boston 
convention, and so meet their fellow craftsmen again down by 
the sea. For this reason, and because of the unusual number of 
supply men present, the attendance reached more than 150. 

The gathering was unique, in that it included the representa- 
tive head of the great Metropolitan system of New York, and 
the heads of the two principal street railway systems of Brook- 
lyn, and also that of Buffalo, N. Y. These representatives sat 
in the meeting listening and taking part in the discussion, on 
the same plane with some of their own subordinates and with 
representatives from the street railway systems of small towns 
or delegates of some cross-country roads. So important is this 
association, not only in its convention work, but in the work 
done by its sub-committees all during the year, in looking after 
the street railway interests of the State at Albany, and wherever 
these interests are at stake, that no street railway company in 
the State having its own well-being at heart, can afford to re- 
main without a representation in its deliberations. 

The ruling spirit of the association, and the one to whom the 
new life of the institution is chiefly due, is the president, who 
was re-elected to the office for the third or fourth time. One of 
the secrets of the success of the meeting was the fact that a 
printed programme had been prepared, on which the hour and 
minute of successive meetings and entertainments were noted, 
as well as an order of business, and this was closely followed. 
Both of the sessions on Tuesday and the morning session of 
Wednesday were well attended, and the papers read were all ot 
special interest, and all were followed by a free discussion which 
emphasized the principal points and gave each delegate an op- 
portunity to state the results of his own experience. An inter- 
esting feature of the final meeting was a short address by Mr. 
K. Sugahavra, a Japanese gentleman representing one of the 
tramway companies of that country. 

The entertainments provided by the local committee were all 
in good taste and were very enjoyable. These included, first, 
a special display of Paine’s fireworks, “The Fall of Manila,” 
from the amphitheatre provided for this purpose at the island. 
This entertainment was followed by the annual banquet, the 
tables being laid in one of the large dining rooms of the hotel, 
and to which about 125 guests did ample justice, the menu be- 
ing followed by the usual speech-making and story-telling. The 
final entertainment, which was inaugurated at 11 o'clock on 
Wednesday, including a ride from the Beach through Flatbush 
and parts of Brooklyn in five parlor cars, which were provided 
by the two principal Brooklyn companies. On the route a halt 
was made at the Brooklyn Navy Yard, through which a trip 
was made on foot, including a visit to the five or six battleships 
recently returned from the Santiago campaign, among which 
the Oregon and Iowa were of special interest, as they were 
being fitted out for a cruise to the Philippine Islands. On leav- 


298 


ing the Navy Yard all were conveyed by the cars to the dock 
beneath the Brooklyn Bridge, where the little steamer Hudson 
was in waiting, and on which a sail was made up the East River, 
past the public institutions on the islands, to Hell Gate, then 
into the Harlem Raver through the numerous draw bridges 
which connect the island with the main land, including the new 
Third avenue bridge, just opened, and the new draw of the New 
York Central Railway. Then it continued on to Kingsbridge 
through the Government canal and Spuyten Duyvil Creek into 
the Hudson, then down past the Palisades and Grant's Monu- 
ment to the Battery, a stop being made at 130th strect for those 
who desired to disembark there. Luncheon was served on the 
steamer, and every attention was given by the local committee 
to help everybody to have a good time, and every one was 
profuse in praise of those having the entertainments in charge. 
Before landing three cheers were given for the principals by 
name, and also for the new, old president of the association. 

The business done by the convention included the reading of 
papers and reports of various kinds. Mr. H. M. Kennedy read a 
paper on “Methods of Developing New Traffic on Street Rail- 
ways,” which brought out a long and interesting talk on amuse- 
ments, by Messrs. Vreeland, Johnson, Cooper, Ely, Cole, Wy- 
man, Clark and others. A paper on “Signal Service for Single 
Track Roads” was read by Mr. H. S. Cooper, of Schenectady, 
and discussed by Messrs. Powers, Rossiter, Johnson, Clark and 
Ely. <A very interesting paper on the “Utilization of Exhaust 
Steam from the Power House” was read by Dr. M. M. Fenner, 
of Dunkirk, N. Y., giving the record of four years’ successful 
experience. It was discussed by Prof. R. C. Carpenter and 
others. The question came up of charter rights to do this class 
of business. 


Invitations were received to hold the next meeting at Ithaca,. 


Fredonia and Buffalo. 

` A paper on “Track Bonding” was presented by Mr. R. P. 
Brown, of Brooklyn. Mr. W. J. Clark read a paper on “Elec- 
tric Railways as an Auxiliary to Coast Defence.” A paper was 
read from Mt. Moxham on “The Construction of Rails from a 
Scientific standpoint.” Mr. D. F. Carver, of the Brooklyn 
Heights Railroad, read a paper on “Track Construction.” 
Messrs. Littell and Vreeland gave some favorable data on “Stor- 
age Batteries for Railway Power Plants.” Mr. T. J. Little, Jr., 
read a paper on “The Relations Between the People and the 
Street Railways.” Mr. T. J. Nicoll, of Rochester, presented a 
report on “Individual Fare Boxes.” 

The election for 1898-9 resulted as follows: President, G. 
Tracy Rogers; first vice-president, W. Caryl Ely; second vice- 
president, A. L. Johnson; secretary and treasurer, H. A~ Rob- 
inson. It was voted to hold the next meeting at Ithaca. 

A representative from each of the following papers was in 
attendance: “Street Railway Journal,” “Street Railway Review,” 
The Electrical Engineer, “Electrical World,” “Electrical Age.” 


EXHIBITS. 


One of the large halls of the hotel was set apart for the ex- 
hibition of such appliances and machinery as were to be placed 
on exhibition, and the exhibitors numbered about twenty. To 
these the delegates gave careful inspection which, of course, was 
gratifying to those in charge. Although the number of ex- 
hibitors was not large, there were quite a number of supply 
men present, not only from New York, but from other States. 

Among the exhibitors, the following firms were represented: 

COMPOSITE BRAKE SHOE CO., 620 Atlantic avenue, 
Boston, Mass. Exhibit ccnsisted of specimens of their cast 
iron shoe with cork insets known as the “Compo.” Mr. Will- 
iam W. Whitcomb, manager of the company, conducted the 
exhibit. 

CAMPBELL TRACTION CO., Towanda, Pa., exhibited a 
model of a three rail system, the principal features of which 
are a bicycle trolley running within a conduit, being propelled 
by a magnet on the car and so arranged as to lead the current 
from the feeder or lower conductor into the sectional covers of 
the conduit. Mr. George L. Campbell, inventor, was in charge 
of the exhibit. 

FALK MFG. CO., Milwaukee, Wis., exhibited an auto-motor- 
neer, a device to be attached to a controller to save current, 
which was designed by G. W. Knox, electrician, Chicago City 
Railway Co. Mr. Samuel B. George, general agent of the com- 
pany, explained the merits of the device to the visitors. 

BIBBER-WHITE CO., Boston, Mass., exhibited a full line 
of overhead material, headlights and lamp socket. 
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J. P. SJORBERG & CO., New York, exhibited specimen oi 
street car woodwork, W. J. Walker being the representative. 

HALE & KILBURN MFG. CO., New York and Philadel- 
phia, exhibited a line of car seats, the exhibit being in charge 
of Mr. A. F. Old and F. H. Newcomb. 

WILSON, THOMSON & CO., 313 Fulton street, Brooklyn, 
N. Y., exhibited a trolley pole catcher, W. J. Thompson being 
in charge. 

GEORGE A. PARMETER, Cambridgeport, Mass., exhibited 
car fender, automatic wheel guard and track scraper. 

CUTTER ELECTRIC & MFG. CO., Philadelphia, Pa., ex- 
hibited a fine line of circuit breakers. 

SAFETY THIRD RAIL ELECTRIC CO., Temple Court, 
N. Y., exhibited a model of their third rail system with new 
section railway switch. 

F. H. NEWCOMB, Brooklyn, N. Y., exhibited a full line of 
uniform caps. 

AM ERICAN VITRIFIED CONDUIT CO., 20 Broad street, 
New York City, showed samples of singte and multiple duct, 
vitrified glazed conduits. 

ROOKE REGISTER CO., Peoria, Ill., exhibited the Rooke 
Fare Register, the same being presented by George F. Rooke, 
A. M. Soper and A. W. Jamison. 

W. T. VAN DORN CO., Chicago, Ill., exhibited drawings 
of the rigid drawbar designed for both electric and steam traffic. 
Mr. Van Dorn was present to explain the merits of the drawbar. 

WILLIAM PRESTON, 859 Fulton street, Brooklyn, 
mechanical track switch or turnout which is designed to be 
operated by the motorman by pressing a foot lever on the car. 
This switch differs materially, however, from all previous efforts 
in this line. 

NEW HAVEN CAR REGISTER CO., New Haven, Conn. 
A fine line of single, double and triple registers. Some of the 
special features of these machines are that they totalize sep- 
arately and that arrows show the character of the last fare rung 
up. Represented by Willis M. Anthdny and A. W. Chappell. 


Nineteenth Convention of the Association of 
Edison Illuminating Companies. 


HE Nineteenth Convention of the Association of Edison Il- 

luminating Companies was held at Hotel Iroquois, Sault 

Ste. Marie, September 12. There was a large attendance and the 

convention was a success, both in respect of work done and in 
its social features. 

The first meeting was opened promptly at 9 a. m., Monday 
September 12, by President Insull. There was no formal presi- 
dential address. After roll call the Edison Companies of De- 
troit, Chicago, Brooklyn, New York and Boston, stated by their 
representatives their experience during the past year and their 
present practice in making rates for supply, especially low rates 
for long-hour use, and with particular reference to the Wright 
and the two-rate method of charging. The statements showed 
great diversities in methods but invariable good results following 
readjustment in favor of long-hour consumers. The discussion 
was general and was by consent reopened the next day. Monday 
evening at 7:30 Mr. W. S. Barstow described the Brook- 
lyn transmission system in detail. He was followed by 
Mr. J. W. Lieb, Jr., who reported what the engineer- 
ing commission recently sent to Europe by the Edison 
Electric Iluminating Company of New York, consisting 
of Mr. Lieb, Mr. John Van Vleck, its constructing engineer, and 
Mr. Arthur Williams, saw there of electrical and mechanical in- 
terest. The following discussion was opened by Mr. Herbert 
A. Wagner, of St. Louis, and had reference largely to alternating 
current practice. 

On Tuesday morning Mr. Arthur Williams spoke of European 
practice in meters and charging systems, lamps, fixtures and de- 
tails, as observed by the New York company’s commission. His 
talk was followed by three papers on meters and metering, by 
Mr. E. A. Leslie and Mr. Charles S. Shepard, of New York, and 
Mr. Oliver J. Bushnell, of Chicago. These were replied to by 
Mr. Caryl D. Haskins, of the General Electric Company, and 
discussed very fully by Messrs. Scovil (Cleveland), Huntington 
(Spokane), Chandler (Sault Ste. Marie), Barstow (Brooklyn), 
and Ferguson (Chicago). A special afternoon session was found 
necessary, at which the discussion of meters and metering was 
continued; two papers read by Mr. C. C. Perry, of Indianapolis, 
and Mr. W. F. Kingan, of Sault Ste. Marie, on the problems of 
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smaller stations, and a very full report presented by Mr. Chand- 
ler from the association’s committee on Welsbach burners and 
acetylene gas (Messrs. Stetson, Chandler and Leslie). 

The last session, held Tuesday evening, received and consid- 
ered the reports of the executive committee, the committee on 
incandescent lamps and the lamp testing bureau. The final busi- 
ness was the election of officers for the ensuing year, who are as 
follows: 

President, R. R. Bowker, New York; vice-president, G. R. 
Stetson, New Bedford, Mass.; treasurer, W. S. Barstow, Brook- 
lyn; secretary, Wilson S. Howell, Newark, N. J. (P. O. Box 
114); executive committee, Samuel Insull, Chicago; Charles L. 
Edgar, Boston, Mass.; J. W. Lieb, Jr, New York; Alex. Dow, 
Detroit; J. H. Vail, Philadelphia. 

The greater part of the attendants at the convention arrived at 
Sault Ste. Marie by steamer Northwest Sunday evening and 
returned by the same steamer, leaving Wednesday afternoon. 
The lake trip was highly enjoyed and was one of the most pleas- 
ant features of the Convention of 1898, especially as it afforded 
opportunity for a good deal of interchange of opinions and ex- 
periences. At Mackinaw Island, on the upward trip, the dele- 
gates and ladies of the party were entertained by a carriage ride 
to points of interest, the invitation being tendered by the Gen- 
eral Electric Company. At the “Soo” the Edison-Sault Com- 
pany arranged carriage and steamboat excursions and also pro- 
vided canoes and Indian guides to carry the more venturesome 
members of the party through the rapids of the St. Mary’s 
River. The thanks of the ladies and of the association were ten- 
dered to the Sault Company and to the General Electric Com- 
pany for these courtesies. 


Westinghouse Banquet to the N. A. S. E. 


During the recent meeting of the National Association of 
Stationary Engineers held at Pittsburg, Pa., the Westinghouse 
Electric & Manufacturing Company opened their various shops 
to the delegates attending the convention. They had also pre- 
pared for a reception for the visitors, and at 7 o'clock in the 
evening, September 7, about 600 people, including 200 wives, 
sweethearts and sisters of the delegates, left the Pittsburg depot, 
and soon after sat down to a banquet in the erection room of 
the Westinghouse Company. The train which brought them 
there was divided into two sections, each being pulled by one of 
the new suburban electric locomotives. The banquet was prob- 
ably one of the most peculiar in the history of Western Pennsyl- 
vania. For 24 hours the Westinghouse Company had labored 
to clear the big hall for the event; outside 50 cars were piled up 
with the big engines whose places were to be taken by the ban- 
queters, and on each side of the hall, 200 feet long by 100 feet 
wide, machinery was placed, and when the orchestra arrived it 
could find no place to locate. A happy thought suggested itself 
and the players were lodged in the big elevator, where for more 
than three hours they played while going up and down with 
great regularity. George H. Brown, of the Philadelphia Gas 
Company, acted as toastmaster. The following toasts were wit- 
tily responded to: “Our Guests, the N. A. S. E.” Mr. Judson 
Pratt; “Our Host, the Westinghouse Machine Company,” Mr. 
Walter C. Kerr; “Pittsburg, its Manufactures and its Homes,” 
Mr. Julian Kennedy; “Our Ladies,” Mr. Victor Beutner; “Our 
Country,” Mr. Willis F. McCook. The banquet, which was 
thoroughly enjoyed by everyone, closed at 10.30, and the special 
train bore the tired crowd back to Pittsburg, arriving at 11.45. 
The Westinghouse Machine Company had prepared very hand- 
some menus which were kept by everyone as a souvenir of this 
memorable occasion. - 
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Thomson-Houston Electric Co. vs. 


& Motor Co. 


A ill has been filed recently in the United States Circuit 
Court, Southern District of Ohio, by the Thomson-Houston 
Electric Company versus the Dayton Fan and Motor Company 
et al., for infringement of patents No. 363,186, Thomson; No. 
428,650, Thomson, and No. 399,801 Thomson & Wightman. 
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Classified Digest of U. S. Electrical Patents 


Issued September 6, 1808. 
Alarms and Signals :— 


COMPRESSED AIR BURGLAR ALARM. W. M. Frisbie, North Bal- 
timore, Ohio, 610,482, Filed June 12, 1897. Consists of pipes ex- 
tending over the portion of the premises to be guarded, an air com- 
pressor connected to the pipes to maintain a constant pressure therein 
and an alarm device connected to the compressor for sounding an 
alarm when the pressure in the pipes is relieved by the escape of the 
air. 

Batteries, Secondary:— 


SECONDARY BATTERY. G. J. Miller, Kenton, Ohio, 610,190. Filed 
April 18, 1897. Perforated metallic lead cases surrounding and form- 
ing a part of the cells are provided with spaces between the lead 
cases and the active elements. 

Lamps and Appurtenances: - 

DIRECT CURRENT REGULATOR. F. E. Ramsay, Walsenburg, Col., 
610,413. Filed Jan. 28, 1898. Designed especially for use in connec- 
Hen with any of the ordinary types of direct current incandescent 
amps. 

Miscellaneous :— 


CONTROLLING DEVICE FOR ELECTRIC ELEVATORS. N. P. 
Otis and R. C. Smith, Yonkers, N. Y., 610,197. Filed April 14, 1892. 
Details of construction. 

MEANS FOR SUPPLYING ELECTRIC CURRENTS TO AGRICUL- 
TURAL MACHINES. _ H. Foerster, Gorsdorf, Germany, 610,350. 
Filed Jan. 8, 1896. Details of construction. 

RESISTANCE AND CONTACT APPARATUS FOR ELECTRIC 
CURRENTS. H. Lyon, Glasgow, Scotland, 610,406. Filed July 
1898. Combines two jars partly filled with a resistance liquid, an 

having at the bottom metal cups connected to a main conductor, with 
two cones, one in each jar, suspended from opposite sides of a pulley. 
the turning of which raises one cone and lowers thẹ other, the cones 
being connected Nie coils to separe conductors. 

MEANS FOR CONTROLLING VOLTAGE AND VOLUME OF 
ELECTRICAL CURRENTS. H. Williams, Cleveland, Ohio, 610,- 
509. Filed Dec. 8, 1897. A series of cells and resistances interposed 
between the cells and a line of separate resistances in the circuit be- 
yond the cells, and a switch constructed and arranged to first travel 
over the cells and lastly over the outside resistances. Designed for 
dental work. 

Raitways and Appliances:— 

COLLECTOR FOR ELECTRIC RAILROADS. F. S. Pearson, Boston, 
Mass., 610,241. Filed March 81, 1897. Consists of a contact plate 
adapted to convey the electricity from the collector, and an ice dis- 
solving material carried by the plate whereby the ice is removed from 
the conductor. 

ELECTRIC RAILROAD. J. C. Henry, Denver, Colo., 610,445. Filed 
June 30, 1898. method of accelerating electric motors which are 
ordinarily independently excited, which consists of starting with the 
armature and field magnets in series and gradually decreasing the 
moo resistance by changing them to independently excited ma- 
chines. 


Switches, Cut-Outs, Etc :— 


ELECTRIC SWITCH. R. L. L. Hundhausen, Wilmersdorf, Germany, 
610,402. Filed Dec. 31, 1897. Snap switch. 


Telegraphs: — 

TELAUTOGRAPH. L. O. McPherson, Highland Park, Ill, 610,274. 
Filed March 13, 1897. Details of construction. 

TELEGRAM TRANSMITTER. E. Porter, Sydney New South Wales, 
610,278. Filed Sept. 4, 1897. Comprises a slidable key having a code 
plate; a slide having an operative connection with the code plate dur- 
ing its downward movement; a circuit make and break device oper- 
ated by a slide; a slidably mounted stop-plate having a contact with 
the slide upon the return movement of the key, the stop-plate servin 
to retain the slide in a fixed inoperative position, and means connecte 
with the key, for moving the stop-plate at the end of movement of 
the key. 

Telephones: — 

TELEPHONE. W. A. Drysdale, Philadelphia, Pa., 610,847. Filed Sept. 
17, 1897. Provides a substitute for the ordinary magneto-generator 
capable of all of the functions of the latter, but ot such dimensions as 
to permit of its inclusion within a casing adapted to hold the other 
elements of a desk station or outfit. ; 

TELEPHONE. S. S. Fisher, San Francisco, Cal., 610,898. Filed Jan. 
14, 1897. Dispenses with the ordinary form of magneto-generator and 
bell. Details of construction. 
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Conductors, Conduits and Insulators:— 

COMPOSITION CONTAINING CASEIN FOR ELECTRIC INSU- 
LATING OR OTHER PURPOSES. P. H. Hansen, Copenhagen, 
Denmark, 610,626. Filed Feb. 7, 1898. Consists mainly of casein, 
india-rubber and asphalt in suitable proportions. 

Dynamos end Motors :— 
MMUTATOR BRUSH HOLDER. W. K._Bassford, Jr., Bound 
= Brook, N. J., 610,620. Filed Feb. 1, 1898. Embodies Saher for 
driving the block against the commutator, and an automatic device 
for retaining block from the commutator against the action of the 


usher. 

BRUSH FOR ELECTRICAL MACHINES. J. W. Dickey, New York, 
610,705. Filed Dec. 1894. Consists of successive layers of wire- 
gauze formed into the desired shape, and then compacted by pressure. 

Biectro-Metallurgy:— 

MAGNETIC SEPARATOR. A. Monell, Munhall, Pa., 610,767. Filed 
Jan. 10, 1898. A wheeled truck having a receptacle, drum arranged 
to be rotated by the wheels of the truck and carrying electromagnets, 
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and switches for the magnets arranged to be actuated by the rota- 
tion of the drum. l , : 
Miscellaneous : — 

ELECTRIC CLOCK. F. Hope-Jones and G. B. Bowell, London, Eng- 
land, 610,539. Filed Dec. 18, 1897. Embodies an electrically wound 
regular secondary clock the hands of which are moved through the 

agency of an electric circuit which operates the secondary clock and 
means in the secondary clock for opening the circuit. 

Regulation : - l 

. APPARATUS FOR STARTING AND CONTROLLING ELECTRIC 
MOTORS. T. W. Kloman, New York, 610,712. Filed April 4, 1898. 
An electric motor having its field magnet coils connected per- 
manently in circuit with a main source of current supply, is combined 
with an independent source of current supply provided with means 
for connecting it in circuit with the armature of the motor and vary- 
ing the current relations therethrough, in accordance with the load 
put upon it, the arrangements being such that the independent source 
of current supply is never electrically connected with the main source 
of current supply. 


Telephones: — 


TELEPHONE SYSTEM. W. W. Dean, St. Louis, Mo., 610,704. Filed 
Sept. 3, 1897. A system of selective signaling employed in connec- 
tion with party telephone systems. 
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A Deal Between Westinghouse and Walker In- 


terests. 


The following is the official statement given out by the West- 
inghouse Company in regard to a deal consummated last Friday: 

“A representative of the Westinghouse Company said in re- 
gard to the report of a union between the Westinghouse and 
Walker Companies, that the rapid growth of the business of the 
Westinghouse Company justified the acquiring of the stocks 
and bonds of the Walker Company on terms which are satisfac- 
tory to both parties. The union of interests thereby effected 
will terminate costly patent litigation which has been going on 
for the past two years between the General Electric, Westing- 
house and Walker Companies.” 

The terms of the transaction are private, but may be gathered 
inferentially from the recent issue by the Westinghouse Com- 
pany of debenture bonds for $3,500,000, of which a large part 
may have been used in taking up the Walker Company’s $2,500,- 
ooo first mortgage bonds and an equal amount of stock. 

With regard to the adjustments of management, necessary, It 
is understood that the Walker shops now so busy will continue 
in full blast. An official of the Walker Company says: “The 
Walker Company and the Westinghouse Electrical Manufactur- 
ing Company have made a combination. They have inter- 
changed securities by which they are closely allied now. Among 
the principal owners of the Walker Company are J. W. Hink- 
ley, president; R. P. Flower, Anthony N. Brady and Perry Bel- 
mont. The first three named will, by the new arrangement, go 
on the board of directors of the Westinghouse Company. Mr. 
Perry Belmont will not go on the board of the Westinghouse 
Company at present. His brother, August Belmont, is already 
a director of that company. 

“This consolidation of interests will result in the cessation »f 
all patent litigation pending between the two companies. It is 
expected that it will result in the companies getting better prices 
for products. The combination will make our companies strong 
competitors with the General Electric Company. While rela- 
tions are friendly in a general way, the allotment of business 
_ will, we expect, be very large to the combination.” 


The Stanley Co. in the West. 


The electrical public will be interested to learn of the recent 
arrangements made by the Western Electric Company to repre- 
sent exclusively the Stanley Electric Manufacturing Company in 
the following territory: Michigan, Ohio, Kentucky, Tennessee, 
Alabama, Mississippi, Indiana, Illinois, Wisconsin, Minnesota, 
Iowa, Missouri, Arkansas, Louisiana, Texas, Indian Territory, 
Oklahoma, Kansas, Nebraska, South Dakota, North Dakota, 
Montana, Wyoming, Colorado and New Mexico. A complete 
stock of transformers and other appliances to insure prompt 
shipment will be carried in Chicago. Correspondence is solic- 
ited from intending purchasers of alternating apparatus for any 
purpose, single phase, polyphase, power transmission, trans- 
formers, switchboards, instruments, etc., and all orders and in- 
quiries will have immediate attention. 
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The Atwood Power and Speed Gauges. 


E understand that a company is about to be formed for the 
manufacture of a new line of indicating and recording in- 
struments, designed for steam plants, among them being the 
Atwood power gauge described fully on the following pages. 
These instruments will bear the same relation to the steam en- 
gine as the ammeter, voltmeter and wattmeter bear to the dy- 
namo, thus enabling the work of the steam engine to be analyzed 
thoroughly at each instant, and thus permitting of losses being 
located and minimized. These instruments will also allow of a 
very close approximation of the work done by the auxiliaries 
and the boiler, and thus enable the engineer to bring the plant 
to the highest point of efficiency. The power gauge is at present 
being manufactured by the Western Electric Company in the 
New York factory, and can be seen in operation by appoint- 
ment with the inventor, Mr. G. F. Atwood, at the above ad- 
dress. 


A Bright and Healthy Outlook. 


T HE rather vague apprehensions as to a tight money market 
appear to have died down, and, as is noted, “legitimate 
borrowers have had no difficulty in obtaining all the money they 
wanted and at rates that in former times would have seemed 


very moderate.” Rash speculators may have suffered from the 
temporary pinch, but nobody else. Gold is now at the importing 
point and moving this way, against our large creditor balances in 
Europe. Other conditions are all favorable for firm prices and 
trade activity. Railroad earnings and bank clearings remain 
high. Wheat has advanced a couple of cents, but is more than 
15 cents below its level of a year ago. The iron trade is busy, 
and Bradstreets reports a very fine dry goods demand every- 
where. 

During the past week 8,198 shares of Western Union were 
sold, closing at 93. The new General Electric stock is quoted at 
7814, and 2,855 shares were sold. The old G. E. common closed 
at 4334. In Boston, American Bell Telephone has been steady 
around 280. Local lighting and street railway stocks are strong. 

Copper is quoted at 1214 cents. The Russian Government has 
bought 50,000 pounds of aluminum from the Pittsburg Reduction 
Company. 


— 


Ay ate ee t 
" 
) 

' 
i 


; x - IAR coe PSP ore 
ne j ‘ bs 
, == RE fh VN ERE Fi 
R 7 ; Op Set oe ih Ld ee EL ys 
a j a ~ A 
t ‘ab i f 4 a a g | 
KAET | — by, BANEN S. fe i 
jI | } i TN A 
; — | i . 
r ; r E R ah Br r | 
SEEE Å i) p TEF Hiig s Sy, 
ENENG } ee! i Wea 
rr f ‘ b \ (Un = 
j i 


a P 
atl iw 
f 
sh 


maid ite 7 


mmen 
WN mi 


mE, 


A Direct Reading Mean Effective Pressure In- 


dicator and Power Gauge for Engines. 
BY G. F. ATWOOD. 


fl Bie function of this novel instrument is to continuously 
measure and give a direct visual indication of the mean 
effective pressure applied to the piston of an engine, or the 
average pressure of a series of intermittent pulses, such as those 
occurring in all reciprocating motors, using steam, air, gas, 
water, etc., without the necessity of taking indicator diagrams 
and computing the result therefrom. 

It is therefore designed to fill the gap heretofore existing (in 
direct reading instruments) between the boiler room and the 
switchboard, and its utility is obviously to provide data whereby 
the plant may be operated with the intelligent management and 
care that follows when a full knowledge is obtained of what ‘s 
taking place in every branch of the system and, therefore, the 
maximum efficiency consistent with the apparatus in use may be 
maintained. 

‘In the accompanying engravings, Fig. 1 is a front view of the 
instrument; and, Fig. 2 shows the method employed in connect- 
ing it to the cylinder of an engine; Fig. 3 relates to the dials 
of the most recent instruments and will be explained hereinafter. 
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It will be noted that three-way cocks are inserted at the 
indicator outlets of the engine cylinders to which the powcr 
gauge and steam indicator are connected and which permit 
either instrument to be used separately, and also enable meas- 
urement to be taken of work done in either end of the cylinder 
with the power gauge, as described later. 

A special reducing motion, not shown in the engravings, con- 
nects the instrument with the crosshead which, together with 
the piping, requires the instrument to be permanently attached, 
and it is well adapted for continuous service. 

The principle upon which the instrument works, broadly 
speaking, is the measurement of the pressure of steam, or other 
working fluid, by the velocity of a steam turbine instead of the 
usual method of balancing its static pressure against a spring; 
and the mean pressure of a series of impulses is measured 
through the medium of a steam turbine having a sufficient mo- 
ment of inertia to render its velocity substantially constant for 
successive impulses of the motor agent, when those impulses are 
of equal value. 

An instrument constructed to work upon these principles con- 
sists of a dynamometer, tachometer, or even a small dynamo 
adapted to be driven by a turbine motor; this motor in turn 
being driven by the steam from the cylinder of the engine 
through two pairs of nozzles, each pair set at such angles as to 
oppose each other, and connected to the opposite end of the 
cylinder, by the piping shown in Fig. 2. 

The arrangement of nozzles is such, that a minute portion of 
the steam driving the piston forward passes through what may 
be termed a + nozzle and acts to drive the turbine in a clock- 
wise direction, while the exhaust steam in the opposite end of 
the cylinder which is acting to retard the motion of the piston is 
directed through a — nozzle against the turbine, in such a man- 
ner that it retards the forward motion of the wheel, and thus its 
velocity is the resultant of the two forces acting in opposing 
directions. 

When the piston has completed its stroke the second pair of 
nozzles are put in service and the first pair shut off through a 
simple mechanical connection to the crosshead, and the same 
action takes place during the return stroke, each pair being 
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FIG. 1.—THE ATWOOD POWER GAUGE. 


alternately opened and closed at the termini of the stroke, and 
thus keeping the turbine running in a continuous direction. 
This arrangement of nozzles is for the purpose of subtracting 
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the back pressure and compression which are negative quan- 
tities, while the inertia of the turbine takes care of the varying 
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FIG. 2—ATWOOD POWER GAUGE ATTACHED TO ENGINE. 


pressure during the stroke, so that its velocity becomes a meas- 
ure of the mean effective pressure. 

The indicating mechanism acts as a load upon the motor and 
prevents undue acceleration. It consists of a fan attached di- 
rectly to the shaft of the turbine and adapted to drive a second 
fan mounted upon a delicately pivoted shaft and having a re- 
tractile spring and an indicating hand or pointer. 

As the first fan is rotated by the turbine it tends to rotate 
the second fan by the current of air ‘et in motion, and the 
angular deflection is proportional to the velocity of the turbine, 
which in turn is a measure of the m. e. p. 

The dial, as shown in Fig. 3, has an inner scale calibrated 
to read m. e. p. units and permits the use of the instrument to 
measure intermittent pressures, while the outer scale is made 
up of adjustable indices having a numeral surface upon which 
figures representing horse power are marked Figs. 4 and 5. 

The indices are slipped over the periphery of the dial and 
maintain their position by friction. They are adjusted accord- 
ing to the engine data to their proper positions, by the en- 
gineer, by simple calculations from the m. e. p. scale. For 
instance, suppose an engine having a piston with an‘ area of 176 
square inches running at a velocity of 500 feet per minute, 30 
pounds m. e. p. would equal 8o h. p., and the adjustable index 
marked “80” would be set opposite 30 of the m. e. p. scale, and 
this operation continued with the remaining indices with the 
result of forming a horse power scale for rough and ready 
readings. Of course, this applies to governing engines only, 
as this scale is based on constant speed and for variable speed 
engines the m. e. p. scale only is used. 

The practical application of this instrument has demonstrated 
the following points of utility: By its use the efficiency of an 
electric power plant may be more readily and accurately deter- 
mined than heretofore; in fact, it is practically under observation 
at all times, and where “logs” are kept a more complete record 
of the working of the plant is obtained, embracing the coal and 
water consumption, with the energy delivered to the engines 
and the output of the dynamos, than was heretofore possible, 
whereby improvements in the plant, quality of coal, etc., as 
well as the depreciation may be readily noted and compared. 

This instrument also furnishes, through visual indications, a 
variety of other useful data, heretofore only obtainable through 
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the most difficult measurements; in fact, so difficult that they 
are rarely taken; as for instance, the division of work done be- 
tween two or more cylinders of engines driving a common and 
varying load; also the division of work done in either end of a 
single cylinder of each engine, a feature which will be readily 
appreciated by those who have tried to obtain satisfactory re- 
sults with the ingenious devices for taking simultaneous indi- 
cator cards upon engines with ‘‘see-sawing” governors. 

There are innumerable cases where two or more engines 
coupled together are working at uneconomical points, due to 
the fact that the work is not divided proportionately, and in 
these cases, as well as in compound and triple-expansion en- 
gines, both condensing and non-condensing, this instrument 
offers means for observing the distribution of work done in 
the several cylinders under various loads, and adjustments may 
be therefore made to obtain the maximum economy. 

Other useful data obtainable from the power gauge is the 
“friction load,” this being observed every time the engine is 
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started, and any friction exceeding the normal amount is readily 
noted; also the energy required to drive any particular machine 
or load when proper means are taken for its mechanical separa- 
tion from the remainder; as, for instance, with arc light ma- 
chines the energy required to drive each particular machine is 
readily noted on the power gauge on the engine, when that 
machine is put in circuit. 

These features, together with the fact that the instruments 
are adapted for continuous service and do not require an expert 
to manipulate them, renders them an extremely important ad- 
junct to an engine equipment. 

Instruments are in service that have been running continu- 
ously for eighteen months, and show an error of less than 1 
per cent., as compared with indicator diagrams. 


Woodbridge’s Electric Wire Computer. 


This computer, which was shown and greatly admired at the 
recent Street Railway Convention, has been devised and copy- 
righted by Mr J. Lester Woodbridge, of Boston, Mass. It is 
designed for the determination of sizes and weights of wire to 
carry a given load in amperes, either concentrated at one point 
or distributed in equal parts at any number of equidistant points. 
It involves the law of minimum weight of copper for a given 
drop at the end of the line. With it the track drop in electric 
railway computations can be ascertained, which drop should be 
deducted from the total drop allowable and the remainder used 
for the drop in the overhead lines in computing. The computer 
consists of a number of revolving discs and a pointer for exact 
determinations, enclosed in a neat cloth-covered cardboard case, 
handy for carrying in the pocket, as it measures only 51⁄4 inches 
square. It has been placed on the market and has found a ready 
sale at the price of $1.50. 
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DADE NOTES 


(NOVELTIES 


Western Electrical Supply Co. 


During the past five years the telephone industry has made re- 
markable strides al] over the country, particularly in the West 
and Southwest, with the result that many large cities, towns 
and villages now have a complete telephone service. Many of 
these exchanges have sprung up, mushroom like, almost in 2 
night, and the majority of them appear to be doing a satisfac- 
tory business. As the cost of equipment and maintenance is 
comparatively slight, the establishment of a telephone exchange 
in a town of a thousand or more inhabitants seems to be a very 
excellent business venture. 

The Western Electrical Supply Company, of St. Louis, Mo., 
are, and have been for some time, making a specialty of tele- 
phone equipment, and their well-known Western telephone is re- 
ceiving very favorable comments. Thé volume of their business 
in this line is rapidly increasing, which would not likely be the 
case if they did not handle good goods, which is one of the se- 
crets of success in any business. 

The Western telephone is thoroughly up to date and of su- 
perior quality, both mechanically and electrically, and service 
with it, whether for one mile or a hundred miles, is always emi- 
nently satisfactory, judging from the very favorable opinions of 
users thereof. ; 


Hochhausen & Hall. 


A new firm under the style of Hochhausen & Hall has just 
been organized in New York City, with offices at 67 Liberty 
street. It is composed of H. T. Hochhausen and Charles Hall, 
both of whom were connected with the Excelsior Electric Co. 
under the late regime. The intention of the new firm is to 
execute general construction and repair work of all kinds. They 
are prepared to furnish promptly parts of machines, etc., their 
long experience with the Excelsior Company enabling them to 
appreciate fully the wants and difficulties of station managers. 
They are located conveniently near to the Brooklyn Bridge, and 
the ample capacity of their workshops enables them to handle 
contracts of any size. They will be glad to answer inquiries 
and furnish estimates. 


A New Factory for Roebling Insulated Wire. 


John A. Roebling’s Sons’ Co., of Trenton, N. J., have just 
completed a new three-story brick building 60 feet by 160 feet. 
which is devoted to the production of rubber insulated wires and 
cables. This factory is fully equipped with first-class machinery 
and is now turning out a large quantity of the highest grade of 
house wires, car wires and so forth. 

The Roeblings have extensive rolling mills and wire mills. 
with their many apurtenances, and make all kinds of wire, wire 
rope, trolley and feeder wire for electric roads, electric light and 
power wires, lead encased cables, telephone cables, submarine 
cables, and, in fast, every variety of electrical conductors. 

Until recently they have supplied to the trade the Crescent 
rubber wire. It was some disadvantage, however, not to be in 
position to furnish a wire of this kind exclusively of their own 
manufacture, but with the fine addition to their works the defi- 
ciency has been supplied. The Roebling rubber insulated wire 
will be a standard article in the market. 


H. C. ROBERTS ELECTRICAL SUPPLY COMPANY, 
831 Arch street, Philadelphia, Pa., have a large stock of sup- 
plies on hand and are giving personal attention to all orders, 
thereby assuring promptness in shipping. 


THE SCIENTIFIC MACHINIST, of Cleveland, O., has ab- 
sorbed “The Engineer,” an old steam paper of New York City. 
and will hereafter appear under that name, enjoying, it states, 
a paid circulation of 20,000 copies. The paper will be made 
more useful and comprehensive than ever. 
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Cleveland Armature Works, Cleveland, Ohio. 
T HIS company makes a business of repairing, rebuilding and 

redesigning electrical machines, but make a specialty of 
rewinding fields and armatures. The company has been in ex- 
istence about four years and enjoys a very liberal patronage, 
having among its customers at present 325 electric railway and 
lighting companies, and is equipped for taking care of any 
amount of work. The works, which are located at the corner 
of Coe and Hamilton streets, occupy a floor space of 
16,000 square feet, and much of the machinery employed 
is of special design. The work, however, is not confined to 
winding merely, but they make commutators both from cast 
and drop forged bars, commutator rings, and all kinds of in- 
sulation material which is made up from the raw material. A 
specialty is made of solid mica rings, and of these the company 
have supplied as many as 6,000 to one street railway company. 
Some idea of the amount of work done can be learned from 
the fact that th eworks consume from 4 to 5 tons of copper 
wire per month for repair purposes. Where generator arma- 
tures are too large to be shipped for repairs, the company send 
out their own men who make repairs at the station in which 
the machines are located. About 30 hands are employed in the 
works besides the gangs that are sent to do outside work. 
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Huebel & Manger. 


Huebel & Manger, 288 Graham street, Brooklyn, N. Y., have 
issued their latest catalogue, showing a full line of electric bells 
and pusk-buttons, which they manufacture. The catalogue will 
be sent to anyone on application. 


Riley Bros., Lantern Slides. 


This well-known firm, located at 16 Beekman street, New 
York, has just issued two very handsome and useful catalogues 
of their lantern slides. One of these is called a Special War 
Catalogue and shows the particulars of the Spanish-American 
war and views of Cuba and the Philippine Islands, a few hun- 
dred interesting subjects being contained therein. The other 
catalogue illustrates a great variety of interesting and instruc- 
tive slides and contains views and prices of a large number of 
stereopticons and lanterns manufactured by this company. They 
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VIEWS IN THE SHOPS OF THE CLEVELAND, O., ARMATURE WORKS. 


Armatures come in for repairs from every state in the Union, 
and recently work was going on for customers in Maine and 
California at the same time. 

Steam power is employed for operating the tools and ma- 
chinery, and there is a generator from which current is em- 
ployed in testing. A special calibrating instrument is em- 
ployed for testing. The drying room is partitioned off from the 
main floor and is equipped with two large drying boxes with 
coils of steam pipe for heating, with an auxiliary equipment 
of hand hoists to facilitate the placing of heavy armatures and 
fields. So complete are the labor-saving appliances of the 
works and because of the skilled help employed that usually 
this company are able to quote prices for repairs at what the 
wire would cost the customer. 

A novel feature of the business conducted by this firm is the 
publication of a monthly paper entitled “The Electrical Buyer,” 
which is sent free to a large number of users of electrical ma- 
chinery. This publication usually contains a price list of re- 
pairs to different types of electrical machinery, with quotations 
for material, and a current price list of electrical material. This 
publication also contains the advertisements of a number of 
manufacturers and dealers in electrical supplies. Another paper 
known as “The Armature Winder” contains lectures on the 
diseases of dynamos and motors and their cures and sometimes 
a catechism relating to electrical affairs. Both publications are 
very desirable and useful to all users of electrical miachinery. 


ADAMS-BAGNALL CO. have received an order from the 
Detroit Lighting Commission for a further 100 arc lamps. 


also deal in magic lanterns and slide materials, all of which are 
illustrated in the catalogue. 


The Ashton Valve Company. 


A very interesting and complete catalogue of the Ashton steam 
specialties has recently been issued by this company, whose 
main office and works are located at 271 Franklin street, Boston, 
Mass. The Ashton patents cover broadly the most valuable and 
desirable improvements in Pop safety valves and gages made in 
recent ycars. They are claimed to be the most perfect and effi- 
cient safety valves in the market on account of the correct me- 
chanical principles on which they are constructed. A large num- 
ber of these valves are illustrated in the catalogue, their advan- 
tages pointed out and prices listed. The catalogue describes a 
great variety and types of steam gages, compound pressure and 
vacuum gages, as well as a number of clocks for boiler room use. 
The catalogue, which contains 79 pages, contains besides infor- 
mation about the company’s goods, a great deal of useful infor- 
mation for steam engineers. The catalogue will be sent to any 
one on application. 


The Goulds Manufacturing Company. 


This company, located at 16 Murray street. New York, have 
issued several special catalogues illustrating their great variety 
of pumps. Two of these beautiful catalogues have just reached 
this office, one of which contains a mint of information about 
Gould’s triplex electric power pumps. These include the elec- 
tric house pump, a pump for hydraulic elevators. for supplying 
water, for boiler feeding, fire, mine and fountain purposes, gas 
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engine and power pumps for water works, hydraulic and water 
supply, generally, besides a chapter on the automatic control of 
electric and other power pumps and the growing importance of 
the latter. Both catalogues are amply and.handsomely illus- 
trated and contain a great deal of useful information on power 
pumps in general. The catalogues will be sent to any one on 
application to the company. 


The Paragon Reflectors. 


These reflectors, manufactured by the American Reflector 
& Lighting Co., Chicago, are adapted to general uses, utilizing 
all the light possible, and distributing it where it is wanted. 
They are made in a great variety of forms, depending upon the 
position in which they are to be used; also upon area and shape 


PARAGON REFLECTORS. 


of space to be lighted, the object being to have each reflector 
give the best possible results, all things considered. The in- 
creased efficiency of light due to.the reflectors, as demonstrated 
by scientific experiments, varies from 300 to 400 per cent., the 
average increase with reflectors being over four times that with- 
out reflectors. We illustrate two of the many forms in which 
these reflectors are made. 
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THE GENERAL ELECTRIC COMPANY call attention to 
their lamp inspector’s indicating wattmeters for alternating and 
direct current circuits. 

THE BEACON LAMP COMPANY, New Brunswick, N. J., 
guarantee their incandescent lamps to average a maintenance 
of their initial candle powers (at standard efficiencies) for over 
300 hours and to have an average life of over 600 hours. 

THE WESTINGHOUSE ELECTRIC AND MANUFAC- 
TURING COMPANY, Pittsburg, Pa., are this week advertis- 
ing belt-driven polyphase generators. 

ARC LAMP SPECIALTIES and trolley line material are of- 
fered by the Creaghead Engineering Company, Cincinnati, O. 

THE CABINET MANUFACTURING COMPANY, Steu- 
benville, O., manufacturers of telephone cabinets, boards and 
battery boxes, have changed their style to the Cabinet Manufac- 
turing and Supply Company, and are now located at Cleve- 
land, O. 

THE FRONTIER IRON WORKS, 12 Chene street, Detroit, 
Mich., are building a style of gas engine specially adapted for 
electric lighting plants. The Yaryan Company, Times Building, 
New York, are the Eastern agents. l 

THE INDIA RUBBER AND GUTTA-PERCHA INSU- 
LATING COMPANY, 15 Cortlandt street, New York, advise 
that, owing to the advance in the cost of rubber and copper, 
that they are obliged to withdraw all quotations on “Habirshaw” 
wires, They are preparing a new list, and in the meantime will 
be pleased to quote prices on application. 

CHAS. E. GREGORY COMPANY, Chicago, submit an up- 
to-date list of the large stock of machinery they carry and are 
offering at bargain prices. 

ANNUNCIATORS AND BELLS are advertised by Partrick, 
Carter & Wilkens, 125 South Second street, Philadelphia. 

THE ELECTRIC APPLIANCE COMPANY, 242 Madison 
street, Chicago, are desirous of sending their revised list on sock- 
ets, receptacles, cut-outs, tubes, cleats and insulators to those in- 


terested. 
THE THIRD-RAIL SYSTEM of electric traction on the 
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Long Island Railroad is being installed by the Willard Third- 

Rail Electric Company, 27 William street, New York. 
HOCHHAUSEN & HALL, 67 Liberty street, Brooklyn, N. 

Y., will furnish estimates on all classes of electrical repair work. 
TELEPHONES embodying new features exclusively their 

ks are advertised by De Veau & Co., 29 Rose street, New 
ork 


RECENT FLUCTUATIONS in the prices of sockets, recep- 
tacles, cut-outs, insulators, ctc., have made it somewhat difficult 
for the ordinary buyer to keep track of the market prices on 
these goods. The Electric Appliance Company have just is- 
sued a special price list of all this material, giving trade prices 
that are strictly up to date. It is in the form of a small circu- 
lar, which should be of considerable value to the purchaser of 
staple electrical supplies. 

KANSAS CITY, MO., is contemplating the purchase of a 
fire and police system, and inquiries, etc., should be addressed at 
once to the city officials. 
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The St. Joseph Sanitarium Electric Plant. 
BY H. B. COHO. 
I N writing a description of an electric light plant in these days, 
when almost every town, manufacturing establishment or 
mill is supplied with such a plant, it is almost impossible to make 
the description as interesting as it would have been several years 


ONE OF THE MAIN BUILDINGS, ST. JOSEPH SANITARIUM. 


ago. I feel, however, that the plant which has just been com- 
pleted by the writer for the Sisters of St. Dominic, a Catholic 
_ Order run entirely by the Sisters, has some points which may 
prove of interest to the reader. 

The St. Joseph Sanitarium is located in the heart of the Sulli- 
van County Mountains and is six miles from the town of Monti- 
cello and three miles from Gilman’s Station. It can readily be 
seen, therefore, that any saving in coal would be an item in the 
hauling alone, and the success that we have had in harnessing 
the brook has made a tremendous saving right at the start. 

In order that the reader may fully understand our system, I 
will take up the details in order, dealing with each item. 

Wiring in Buildings.—The sanitarium proper consists of six 
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STORAGE WATER BASIN WITHIN DAM WALL. 


large frame buildings, built on the various hills and included in 
a radius of about half a mile. The buildings all being of wood, 
special care was taken to insure against fire and the wires were 
separated six inches and run in porcelain or iron tubes wherever 
they came nearer. Special care was taken to place all switches 
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in as convenient places as possible, and great care given to in- 
sure an abundance of light, the use of water making economy in 
this direction needless. 

Illumination of Grounds.—The grounds and walks thereon 
are illuminated with 100-hour long-burning arcs, and the unfa- 
miliar tourist coming suddenly on this mountain resort would 
imagine himself back in the heart of the city. The arcs have 
demonstrated that it is entirely feasible to run alternating current 
long-burning arc lamps and get good results. 

Pole Line.—All the wires are carried on poles, and transform- 
ers are placed on poles at least 50 feet from the buildings. The 
transformers used throughout are of the Scheeffer type, manu- 
factured by the Diamond Electric Company, of Peoria, Ill. The 
telephone lines are carried on the same poles with the electric 
light wires. The various buildings and stables are connected by 
telephone, the main switchboard being in the administration 
building. 

Electric Plant.—The generating plant consists of a 1,oco-light 
Warren alternator, a Stillwell-Bierce horizontal turbine wheel 
governed by a Snow governor, and a marble switchboard. All 
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DAM WALL FOR WATER POWER, ST. JOSEPH SANITARIUM. 


the lights are controlled by the switchboard, and the operator 
has the whole plant at his command. The voltage of the gen- 
erator is 1,100, transformed at the buildings to r10. The dynamo 
is of the inductor type, and nowhere can a plant be found re- 
quiring less attention. I was particularly impressed with the 
ease and small attention with which the plant could be run. The 
attendant has only to keep oil in the bearings to have a success- 
ful plant. 

The Dam.—The Black Brook, which flows through the prop- 
erty, is part of the headwaters of the Delaware River. It has a 
fall of 70 feet on this property, but is merely a brook at best. In 
order to get the storage required we were obliged to build a dam 
250 feet across and 20 feet high. This makes a basin of nearly a 
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mile in area and will hold water enough to run the entire plant 
52 days without rain’ The dam was built entirely of stone hewn 
on the site, and was laid in best porcelain cement throughout. 
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Superintendence.—The work at the place was superintended 
throughout by Mr. John H. Barker, assisted by Mr. G. Irving 
Righter. The contract was carried through by the firm of H. B. 
Coho & Co. 


The successful running of this plant leads me to suggest that 


TURBINE GENERATING PLANT, ST. JOSEPH SANITARIUM. 


any large institution or others requiring light and power will do 
well to investigate any water power in their vicinity. The ad- 
vantages are so well known that they need scarcely be enum- 
erated. They are particularly noticeable in the saving of attend- 
ance, the saving of fuel, and, above all, that every year instead ot 
paying for fuel, etc., the light bill is constantly applied on the 
first investment, and I venture to say that properly equipped 
water power will earn more than any other form of power with 
less care and annoyance, provided, of course, one has a marker 
for the power. i 


Electric Door Openers for Elevators. 


PNEUMATIC door openers for high-class elevator installa- 

tions in the most modern office buildings are not quite 
common, and it may very likely have been a cause of wonder to 
many electrical engineers that something in the way of an elec- 
tric door opener has not been developed for the same class of 
elevator service. As to the time-saving qualities of the pneu- 
matic door opener, there is no longer any room for doubt. From 
two to three seconds are saved, at least, every time the car is 
stopped to let on or discharge passengers, and this is an ad- 
vantage by no means to be disregarded in modern office build- 
ing service where it is desired not only to get as much good as 
possible out of each elevator car, but also to land passengers as 
expeditiously as possible. Nothing adds more to the attract- 
iveness of an office building from the tenant’s standpoint than a 
rapid elevator service equipped with all improvements. 

As a matter of fact electric elevator door openers have been 
worked out which run admirably and in every way as well as 
the pneumatic door openers, but the cost of installation is at pres- 
ent so much in favor of the pneumatic device that the electric has 
found little use. A representative of The Electrical Engineer 
was recently accorded the courtesy of investigating the results of 
some work in the magnetic elevator door opener line, which has 
been carried on by Mr. H. Rowntree, of the Burdett-Rowntree 
Manufacturing Co., Chicago. The same company also makes the 
greater number of the pneumatic door openers in use and has 
many patents on both electric and pneumatic systems. 

There are a number of general methods of arranging an ele- 
vator door opening device. The pneumatic cylinder or magnetic 
solenoid, as the case may be, may be put on each door and the 
valves or switches tripped by a device worked on the car as it 
nears a floor. A second way is to put the solenoid or pneumatic 
cylinder on the car and arrange a mechanical connection between 
the motive power on the car and the door. This has the ad- 
vantage of being cheaper than the first method, because instead 
of equipping each door with a solenoid or air cylinder it is only 
necessary to equip each car, thereby reducing the number of 
solenoids or air cylinders by a number equal to the number of 
floors in the building minus one. The cost of wiring in the shaft 
is also somewhat reduced, though the mechanical contrivances 
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around each door are greater than with the motive power lo- 
cated permanently at each door. 

This method of putting the motive appliance on the elevator 
car has been found impractical on account of the noise of the 
mechanical devices necessary to provide for the engagement of 
the motive apparatus on the car with the door apparatus. A 
third system consists in putting all the motive appliances in the 
basement and connecting them with the doors on the various 
floors mechanically. This is too complicated for ordinary con- 
ditions. The system employing a solenoid or air cylinder at 
each door is found to be the best, all things considered. 

Before going into the magnetic door operating device it must 
be remembered that the pneumatic door opener which has proved 
such a success is operated usually by a foot treadle or button on 
the floor of the car near the elevator man. When the car is to 
be stopped at a floor or after it has been stopped the operator 
presses this button with his foot, which has the effect of causing 
a mechanical device on the car to engage with the air valves op- 
erating the air cylinder. Air is admitted to the cylinder to open 
the door and the door remains open as long as the foot button 
is held down. When the foot button is let up or when the car 
leaves a floor the air valves are set to close the door and hold it 
shut. The admission of the air to the cylinder by the valves has 
been made a matter of careful study in order to get prompt action 
and the right cushioning effect. This explanation of the air de- 
vice is made for the benefit of those not familiar with its work- 
ing (for many see it work daily without understanding it), and 
in order that the electric device about to be described may be 
better understood. 

In the electric door operating device the work is done by a 
double solenoid of peculiar shape. As shown in the accompanying 
engraving, it is placed at the top of the door. The two solenoid 
coils which operate on the same core are shown in outline only. 
with their interior core indicated by dotted lines. The right 
hand coil is the one which acts to open the door and the left 
hand coil acts to close it. The rack and pinion and air cylinder 
at the left of the solenoid comprise a pneumatic cushioning 
device. The switch controlling the solenoid coils is shown on 
top. 

When’ the operator on the car wishes to open the door he 
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ELECTRIC ELEVATOR DOOR-OPERATING MECHANISM. 


presses a toot button just as with the air system and a mechani- 
cal device on the car trips the solenoid switch instead of trip- 
ping the air valve as on the pneumatic opener. The solenoid 
then promptly draws the door open. When the elevator man 
releases the button or when the car leaves a floor the switch is 
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tripped the other way, the left hand coil of the solenoid is 
brought into play and the door is drawn shut. Just as the door 
is closed the switch controlling the left hand solenoid coil is au- 
tomatically opened so that there is no consumption of energy 
when the device is not in use. 

It will be noticed that the two solenoid coils are wound tap- 
ering; that is they are about two-fifths larger in the middle 
than at the outer ends. This shape, which is shown, has been 
found by actual experiment to give the proper variations in pull 
over the range of the solenoid. Thus, with the door open and 
the iron core in the position shown, the pull is 80 pounds, which 
is the maximum and is needed to promptly overcome the inertia 
of the door. When the door is half closed this pull falls to 30 
pounds, which is all that is needed with the door in motion. 
When the door is almost closed the iron core of the solenoid 
gets so near to the iron plate at the end of the coil that the pull 
is increased to fifty pounds, due to the improved magnetic cir- 
cuit. This increased pull is just what is wanted to insure the 
door being shut tight. 

Such is the construction and operation of a device that is in 
its practical working fully equal to the air device, but, as said 
before, it is to be regretted that the first cost of the air device is 
less at present. The electric device has no piston packing to 
get cold and retard action, as sometimes happens with air de- 
vices, and 110-volt circuits are sometimes more convenient than 
compressed air pipes. Perhaps these advantages, together with 
some unforeseen cheapening of the cost of construction of the 
electric door operator will eventually bring it into more com- 
mon use. 
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Cost of Electric Power for Street Railways at the 


Switchboard, Both Steam and Water Power.’ 
BY R. W. CONANT. 
[' is my privilege to be able to communicate to you facts and 
figures bearing on the operation of forty-four power stations 
located at the important street railway centres throughout the 
country. 

These figures cover for the most part the operation of the sta- 
tions during the past year and were obtained through the kind- 
ness of members of this association as well as from experience on 
the roads in Boston. 

The aggregate capacity of power stations represented is 98,387 
k. w., or 131,800 electrical horse power. The total cost of opera- 
tion for the production of power alone from these stations during 
the past year has been $1,825,000, and if the power had been pro- 
duced by all at as low a cost as it was in a number of the more 
economical stations the saving for the year would have amounted 
to $443,300. It is the chief purpose of this paper to explain the 
“if”? and to obtain some idea of its size. 

In the analysis of costs of operation of power stations of vari- 
ous sizes and types it is first necessary to adopt a standard for 
the unit of power. The car mile is unreliable. Recording watt- 
meters are at present constructed which will measure the output 
in kilowatt hours. They can be made to give results which are 
accurate within a very few per cent. 

It was evidently the idea of your executive committee in lim- 
iting the title of this paper to cost at the switchboard to abolish 
the car mile and adopt the kilowatt hour as the unit of power. 
And in comparing the costs from the various stations I shall use 
this unit. For the benefit of those who are accustomed to con- 
sidering the costs per car mile it will be interesting to know 
that on many roads a car mile takes just about 1 kilowatt hour. 
This is not true where grades and equipments are extremely 
heavy; in such cases two or three times this amount may be re- 
quired. 

In the costs of power, whether it is produced by steam or 
water, should be included the fixed charges as well as the cost 
of operation. Under fixed charges are interest, depreciation, in- 
surance and taxes on the capital invested in the land, buildings 
and machinery of the power station. Under operating expenses 
are fuel, labor, supplies, repairs, superintendence and general 
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expense. In both the fixed charges and operating expenses the 
component items vary between widely different limits, and it be- 
comes impossible to construct a law that will predict the cost 
under all circumstances. On the other hand, for one who has 
had experience it is comparatively easy to predict what the power 
ought to cost under a given set of conditions. What it will cost 
must, of course, depend on management as well. 

In view of the variety of the circumstances governing these 
costs I have deemed it advisable to establish, for purposes oi 
comparison, a standard plant whose conditions are fixed, based 
on facts obtained from stations in actual commercial operation 
during a long period of time. I shall assume’ the station to be 
located on the water front, the exact spot is unimportant, but 
since this association has chosen Boston as its meeting place we 
can consistently locate the station here as well. I have fixed the 
capacity at 3,600 k. w., the building erected on firm ground re- 
quiring but little piling or filling, building and chimney of brick. 

For equipment, three cross compound condensing engines, 
cylinders 28 inches and 56 inches by 5 foot stroke. Speed, 80 rev- 
olutions per minute, 150 pounds steam pressure. Three 1,200 
k. w. direct connected generators, six water tube safety boilers, 
500 h. p. each. Economizers and exhaust feed water heaters, 
electrically driven feed pumps and coal handling apparatus. 
Such a station would cost to install as follows: 


CAPITAL INVESTMENT. 
Building, foundations for engines and boilers, chim- 


ney, coal handling apparatus...........-.ccescsceees $120,000 
Engines and condensers, heaters, separators and piping. 91,800 
Feed pumps and economizers.............0ccceeecseee 18,000 
Boilers and flue connections complete................ 61,000 
Generators and switchboard, complete................ 7 3,800 
Land and docking facilities.............0 ccc e cece eeees 17,000 
Engineering and sundries.............000ccceecscceees 5,000 
POtaliats sees EAEI CENNSA E N EEEE $386,600 


Or about $107 per kilowatt capacity. 

To obtain the figures for fixed charges I assume interest at 6 
per cent.; insurance and taxes, 3 per cent.; depreciation, 2 per 
cent.; total, 11 per cent., which makes an annual fixed charge of 
$42,526. 

I shall assume that this station produces 10,500,000 kilowatt 
hours per annum; dividing the annual charge by this figure gives 
4 cents per kilowatt hour for the fixed charges. The deprecia- 
tion is not intended to cover repairs, which will be included 
under operating expenses. The 2 per cent. assumed for depre- 
ciation is to establish a sinking fund against the time when the 
station will have to be entirely replaced by one of more modern 
and economical design, time of replacement being taken at fifty 
years. 

Before arriving at the cost to produce power from this sta- 
tion, it will be necessary to obtain the operating expenses. In 
making comparisons between stations of different sizes and 
types, the cost of labor is the most perplexing item. Some sta- 
tions operate with two shifts, others three. Some have engineers 
paid at different rates, and men who appear on the records cf 
some are in a capacity which in others is absent or replaced by 
men of another class and rate of pay. Itherefore give the following 
method of analysis of the labor item which gives satisfactory re- 
sults when applied to station operation. 

I can illustrate the method and at the same time derive the 
operating expenses by applying it to our standard station. It is 
assumed that this station operates with three shifts of men, the 
duration of each shift being eight hours. This makes the shift 
hours per day 24, or 8,760 for the year. The same number of 
shift hours would, of course, be obtained by two shifts of twelve 
hours each, as is the case with some stations. For the three- 
shift station the first two probably would have the full comple- 
ment of men, while the third would not, as the station might be 
shut down on that shift. But, as there is considerable inspec- 
tion, cleaning and overhauling, this shift requires almost as many 
men, though their rate of pay may be less. The highest rates 
of pay would be on the shift of heaviest load. The crew to oper- 
ate the standard plant would be about as follows: Two engi- 
neers, one oiler, one helper, two firemen, one coal-passer; total, 
seven men per shift. 

The average rate of pay per man is taken at 27 cents per hour. 
This would be calculated from an actual station by dividing the 
total amount paid for wages, including chief engineer's salary, 
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by the product of the number of men operating with the hours 
each has worked. The number of men per shift for this station 
being seven, I will divide this figure by 3.6, which is the figure 
expressing the capacity in 1,000 k. w. units. This division gives 
1.94 as the number of men per shift per 1,000 k. w. capacity. 
This figure will vary with the type and size of station, as we 
shall see later. The fractional part of the man, of course, only 
appears in figuring. 

Multiplying the 1.94 by the rate of pay, 27 cents, gives 52 cents 
as the cost of labor per hour per 1,000 k. w. capacity. This, 
multiplied by 3.6, the number of 1,000 k. w. capacity, gives $1.87 
as the total cost of labor required to operate the station per hour. 

It will further aid in the analysis of the labor item to introduce 
the load factor. As this term is sometimes employed in a differ- 
ent sense from that used in this paper, I shall define it to be that 
per cent., which, when multiplied by the capacity of the sta- 
tion in kilowatts and by the shift hours for the period, gives 
the kilowatt hours’ output for the time considered. I take as 
the load factor for this station 33.3 per cent. average for the year. 
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labor per kilowatt hour for any station is to multiply the rate of 
pay of the men by the number of men per 1,000 k. w. capacity 
and divide by the product of the load factor and 1,000. 

The use of this method will be illustrated if we compare the 
cost of labor per kilowatt hour in the first two columns of table 
No.1. It is .157 for the standard and .56 cent for station No.1. It 
is rather difficult to account for this great increase until we notice 
that the men per 1,000 k. w. is 4.7, as against 1.94. The rate of 
pay and load factor also enter, as I shall show later. 

I have constructed a diagram (Fig. 1), which gives the results 
of this expression for cost of labor for all usual rates of pay, load 
factors and men per 1,000 k. w. This diagram is based on a rate 
of 27 cents per hour, and there is also given a reduction table 
which gives the per cent. to be added or subtracted for other 
rates than this. To illustrate its use, suppose we have a station 
whose equipment requires five men per shift per 1,000 k. w. ca- 
pacity. During a month of high output it might operate at a 
30 per cent. load factor. On the diagram, following 5 up to 
30, gives cost of labor at .45 cents per kilowatt hour. In a 
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TABLE I.—SHOWING COST OF OPERATION OF RAILWAY POWER STATIONS. 


You may remember that in the consideration of the fixed 
charges I gave as the kilowatt hours per year 10,500,000, which 
iS 33.3 per cent. of 3,600 k. w., multiplied by 8,760, the shift hours 
per annum. 

It has been shown above that $1.87 is the average cost of labor 
to operate the station for one hour, and if we obtain the aver- 
age kilowatt during the hour, which is kilowatt hours for that 
period, a simple division will give the figure for the cost of 
labor per kilowatt hour. The load factor gives the means of 
obtaining the kilowatt hours, and by multiplying 3.6 by 1,000 
and 33.3 per cent. gives 1,200 as the average kilowatt for the 
hour, or kilowatt hours for that period. Dividing $1.87 cost of 
labor to operate the station per hour by 1,200 gives .157 cents as 
the cost of labor per kilowatt hour. But 3.6, the figure repre- 
senting the capacity, was used as a multiplier in obtaining both 
the cost of labor, $1.87, and 1,200 k. w. hours. It therefore dis- 
appears in the division, and the expression for the cost of labor 
per kilowatt hour is made independent of the capacity of the 
station to that extent. The rule, then, for obtaining the cost of 


lighter month the station might operate at a 15 per cent. load 
factor. Following 5 up to 15, gives .9 cent, or twice as much for 
labor per kilowatt hour. 

To further illustrate the use of this diagram, let us consider 
that the equipment of our standard station is cut into so many 
units that it required 3.7 men instead of 1.94. Price of labor and 
load factor being 27 cents and 33.3 per cent., respectively. Then 
3.7, followed on the diagram up to 33.3 per cent., gives .3 of a 
cent, aS against .157 cents for the standard. 

The cost of fuel is the next item to be considered in the oper- 
ating expenses of the standard station. Considering coal as the 
fuel used, its cost per kilowatt hour depends on the price per 
ton and on the efficiency of the station, which is best expressed 
in pounds coal consumption per kilowatt hour. The coal for 
standard station I have assumed to be clear bituminous, costing 
$3 per short ton delivered. 

As to the efficiency, I am able to quote from tests in which I 
was personally engaged on a station of the same size and similar 
equipment. The duration of the test was 45 hours, made under 
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actual conditions of railroad service during the day, and at 
night the load was kept on the station by means of a water 
rheostat. I will say here, however, that the test on the steady 
night load did not show any great gain in efficiency due to the 
fact that the day load of the station was steadied by feeding in 
with others. The average efficiency of transformation i. h. p. to 
e. h. p. at the switchboard was 90 per cent The steam consump- 
tion of the engines was 14.5 pounds per i. h. p. hour. This rec- 
ord on a later test has been lowered. The boiler evaporation 
was 9.4 pounds water per pound of coal from actual conditions. 
The coal used was New River bituminous. The economy of the 
station, represented by the coal consumption in pounds per kilo- 
watt hour, was 2.3. I have assumed 2.2 for this figure for the 
standard station. 

Reducing price per ton to price per pound and multiplying by 
2.2 gives .33 cent as the cost of coal per kilowatt hour. This ap- 
pears in table No. 1 under cost of fuel. As an illustration of 
what the cost would have been had the engines required more 
steam, say 266 pounds per i. h. p. hour, as might be the case with 
a non-condensing engine. Referring to the fuel diagram (Fig. 
2) and considering the electrical efficiency, boiler evaporation and 
price of coal to remain the same, 26.6 to 9.4 pounds of water per 
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DIAGRAM OF COSTS IN TABLE No. 1. 


pound of coal gives 3.8 pounds coal per kilowatt hour. Follow- 
ing this line down to horizontal $3 coal line and vertically up- 
wards from this point to cost of fuel in cents per kilowatt hour, 
we obtain .57 cent, were the efficiency of transformation 100 per 
cent., but, since it is assumed to be but go per cent., 11 per cent. 
has to be added to this cost, as shown in the reduction table. 
This gives the cost of coal per kilowatt hour .63 cent, as against 
.33 for the condensing engine. 

There remains to be included in the operating expenses for 
this station water, oil, small supplies, repairs, superintendence 
and general expense, which I have estimated at .093 cent per 
kilowatt hour. The total operating expense foots up to .58 
cent, which, added to the fixed charge of .4 cent, makes the total 
cost power for standard .98 cent, or very nearly I cent per kilo- 
watt hour. 

Before comparing the costs from the various steam plants I 
will review briefly the circumstances governing the production 
of power by water. 

The application of water power to street railways has the fol- 
lowing points of advantage: In plants operated under any but 
very low heads the generating machinery may be installed at a 
less cost than for steam. Also, the fuel expense disappears as 
well as a portion of the cost of repairs. A part of the labor ex- 
pense will be saved inasmuch as no engineers, firemen or coal 
handlers are required. 

The cost to produce power from water is often compared with 
the cost to produce from coal on the basis of continuous opera- 
tion for twenty-four hours a day. For street railway service this 
method gives a false impression, since it implies that the ma- 
chinery is working at its full capacity for 8,760 hours per an- 
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num or 100 per cent. load factor; as a matter of fact for street 
railroad service a load factor of 33 per cent. is high. For street 
railway service, on the other hand, there has to be installed suffi- 
cient generating machinery to take the peak of the load. This 
is usually three times the average and is only of a few hours’ du- 
ration each day. 

Water power produced in various parts of the country varies 
greatly in its cost. It is reported that the electrical energy so 
produced costs from $14 to $32 per annum per kilowatt continu- 
ous output. This expense is largely made up of fixed charges, 
which increase rapidly as the expense of making the necessary 
improvements is greater. The standard steam plant produces 
power with $3 coal for $29, and with 80-cent coal for $22 per 
kilowatt per annum, which compare very favorably with the 
above for water power. 

A disadvantage occurring in the use of water power is that in 
some cases on account of certain periods of low water an auxili- 
ary steam plant has to be kept in reserve, which is, of course, an 
additional expense. There can be no general rule given that will 
determine whether it is more advantageous to use water or steam 
power. Each case must be figured by a competent engineer and 
decided on its merits. The great majority of street railways be- 
ing operated by steam, I shall not dwell longer on water power, 
as there is still considerable ground to be covered in the consid- 
eration of the steam stations. I have compiled and classified 
the data on representative ones throughout the country. Tables 
I. and II. give the results. 

The general arrangement of the tables is as follows. Each ver- 
tical column contains the data for a different station during a 
stated period. Each station is represented by a number which 
appears at the head of the column; only a portion of the table is 
exhibited to you on the large diagram for obvious reasons, but I 
will describe the different items as they appear in the completed 
table. The first column is headed S. for “standard station.” 
Following down the column first, comes the capacity expressed 
in multiples of 1,000 k. w., 3.6 meaning 3,600 k. w. The number 
of units of engines, 3; ditto for generators, 3; number of units 
engine per 1,000 k. w. capacity is .83, obtained by dividing 3 
by 3.6; ditto for generators, .83. The next line under “type” is 
a description as to whether the engines are belted or direct con- 
nected to the generators; “B” for the former and “D. C.” for the 
latter. The two lines marked S. C. T. and N. or C. refer to en- 
gines, simple compound or triple, non-condensing or condens- 
ing, as in standard C is compound condensing. 

The period during which the averages are taken is given in 
days. Load factor is in per cent. Inserted in the proper place 
under costs are the per cent. S and per cent. total, which figures 
represent the per cents. the items bear to the corresponding ones 
for standard, and to the total operating expenses respectively. 

The number of shifts, duration in hours and shift hours, to- 
gcther with the rate of pay of men in cents per hour and num- 
ber of men per shift per 1,000 k. w. capacity complete the data 
necessary for the analysis of the cost of labor. Costs are all 
expressed in cents per kilowatt hour. Opposite fuel are given 
pounds of coal per kilowatt hour, and price, which is in dollars 
per short ton, which give the necessary figures to analyze the 
cost of fuel per kilowatt hour. Kind, A. or B. refers to anthra- 
cite or bituminous. 

Repairs, supplies other than coal; that is, water, oil, waste, 
lamps and miscellaneous, as well as superintendence and general 
expenses, are treated as one item hereafter called general ex- 
pense. 

As a supplement to the tables, in order to more clearly illus- 
trate the relation of the costs, I have constructed diagrams 1n 
which these are represented by different shadings. 

It will be noticed that these shaded lines are of various 
heights, their height corresponding to the cost of the power in 
cents per kilowatt hour. Four kinds of shading are used: hori- 
zontal, equaling general expenses; vertical, cost of coal, and diag- 
onal, cost of labor. These, which are operating expenses, are 
laid out above the line, and black, equaling fixed charges, is plot- 
ted below the line. The distance from the base line O up to 
I represents I cent, and the magnitude of each item is denoted 
by the length of its shading. The diagram for table No. 1 is 
laid out in six groups, one group for each station. The first, or 
left-hand column, in each group represents the costs for the 
standard station. You will notice that its total length, including 
the solid black, is about equal to the distance between o and 1, so 
that, including fixed charges the cost of power per kilowatt hour 
per annum for the standard station amounts to about 1 cent. It 
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also appears that the fixed charges are approximately equal to 
the coal. Labor is roughly about half the coal and general ex- 
pense about half the labor. These proportions are simple and 
easily remembered and we might expect them to hold approxi- 
mately for stations under similar governing conditions. 

I shall next call to your attention station No. 3, whose equip- 
ment differs from the standard as follows: It has two units in- 
stead of three. Each generator is 800 k. w., making a capacity 
of about half that of the standard. The generators and engines 
are direct connected, the latter being compound condensing— 
smaller, of course, than the standard, but in other respects simi- 
lar. Three 500 h. p. water tube boilers, economizers and heaters 
complete the important part of its equipment. 

Shade group No. 3 indicates the cost of power for this sta- 
tion. At the extreme left is the standard. The next column 
shows cost per kilowatt hour averaged for one year. At the 
extreme right of the group is the average for a light month, and 
at the left of this is the month of high output. It is to be no- 
ticed that the total cost of operation for the year is somewhat 
greater than standard. Coal expense practically the same; labor 
and general expense somewhat higher. Coal expense being 
the same, does not in this instance indicate that the 
economy of the station is as good, as, by referring to 
the table, it will be seen that the pounds of coal per kilowatt 
hour is 2.61, as against 2.2 for standard. This increase is, how- 
ever, nearly balanced by the reduction in the price per ton, 
which was $2.60, as against $3 for standard. 

It might be expected that on account of the diminished size of 
the station the labor expense would be larger on account of re- 
quiring more men per 1,000 k. w. An examination of the table 
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shows in fact that the men per 1,000 k. w. is nearly double what 
is required for standard. This would double the labor expense, 
providing the rate of pay and load factor remained the same, but 
by a coincidence the rate of pay is lower and the load factor 
enough higher to bring the labor expense down to nearly stand- 
ard figures. 

To illustrate the effect of a high load factor in reducing the 
cost of labor per kilowatt hour, it will be interesting to look at 
the next shaded column for this station, which represents the 
cost during January. In this month the load factor was 59, as 
against 46 for the year, and it will be noticed that the labor is 
reduced to less than the standard. The reduction in the total 
cost for this month, as against the yearly, is also apparent, and 
this is due principally to the reduction in labor. 

It will be seen that the coal expense is but slightly less and 
seems not to be much reduced by the increased load factor. The 
explanation of this lies in the fact that the station is tied in with 
others, which keeps its load from fluctuating even on the low 
load factor. This will be still further exemplified by referring 
to a light month; the column at the right of the group gives 
the costs for September, during which the load factor was .43, 
as against .59 for January. The coal expense is still further di- 
minished, and by reference to the table will be found to be due to 
an increase in the efficiency of the station. This might be found 
to be on account of not having to force the boilers. The in- 
crease of labor due to the low load factor is to be noticed. 

I wish to say at this point that it is impossible for me in the 
limited time to give more than a general idea of the large num- 
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ber of interesting facts which may be obtained by careful study 
of the tables. 

Plant No. 2 is somewhat larger than the last and is equipped 
with two 1,000 k. w. generators direct connected to compound 
condensing engines. It has also economizers and heaters. Its 
costs are in column No. 2. In looking at the yearly average it 
will be noticed that the total costs rise above the standard and are 
due to an increase in labor and general expense. Coal, as before, 
is the same, the decreased efficiency being balanced by the lower 
price per ton. Examining the table with a view to accounting 
for the increase of labor, we find the load factor approximately 
the same as standard, but an increase in the number of men per 
1,000 k. w. This is accounted for by the smaller size of the sta- 
tion. General expense is greater, as would be expected. A 
glance at the shaded diagram representing the heavy month for 
this station gives a nice illustration of the effect of the high load 
factor, which is 51 as against 33 for the year. It is to be no- 
ticed that the coal is practically the same, the reduction coming 
in the other two items. This brings the total cost for the month 
below standard. In the light month, with a low load factor of 
28 per cent., the labor increase is very apparent. 

I shall now present the costs of operation of a large station. 
Its equipment consists of six 1,200 k. w. generators direct con- 
nected to triple condensing engines, two 1,500 k. w. generators 
direct connected to compound condensing engines, and an aux- 
iliary plant of forty 62 k. w. generators belted to compound non- 
condensing engines and only used in case of emergency. Econ- 
omizers, heaters and electric feed pumps complete the important 
part of the equipment. 


Shaded group No. 4 indicates the costs for this station. The 
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yearly average shows that we are approaching standard figures 
in labor. This item is not much less, as the units are only 
slightly greater capacity. Load factor, rate of pay and men per 
1,000 k. w. correspond very closely with standard. The general 
expense and coal bring the total somewhat higher. General ex- 
pense is high on account of the heavy repair account. The sta- 
tion is about eight years old and repairs are heavy, due to re- 
placing worn-out parts. The decrease in efficiency, as shown by 
pounds of coal per kilowatt hour, might be shown by a test of 
be due to old boilers. 

The plants just considered have all been direct connected. 
Station No. 5 is a belted plant a little more than one-half the 
capacity of the standard, equipped with seven 340 k. w. generat- 
ors belted to a countershaft, to which are belted three triple con- 
densing engines. The auxiliary apparatus affecting the economy 
of the station are economizers and feed water heaters. Shaded 
diagram No. 5 represents the costs of a year and also for the 
heavy and light months. During the three periods the coal ex- 
pense remains about the same, but there is considerable varia- 
tion in the other items, due principally to the change of load 
factor. 

Notwithstanding the high load factor, 52 per cent., the labor 
for the year is still above standard. This would be expected 
from the multiplicity of parts to look after in a belted counter- 
shaft station. The reduction of general expense and labor in 
the heavy month is due to the load factor of 64 per cent. 

Diagram No. 6 represents the costs for a belted plant of about 
one-fifth the capacity of standard. Its equipment is twelve gen- 
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erators belted to four simple high-speed non-condensing en- 
gines. There are feed water heaters but no economizer. High 
coal consumption is the feature of this diagram, the cost of 
fuel alone for the year being equal to the total operating ex- 
pense for standard. Labor is also high, and the total cost cf 
power per kilowatt hour is nearly double the operating expense 
of standard. This station furnished a good illustration of 
the effect on the cost of power of a simple non-condensing belted 
equipment. It 1s to be remarked also that this plant has the 
benefit of a high load factor. 

It will now be interesting to turn our attention to a small direct 
connected station which is numbered 1. This operates about 
thirty cars. It is equipped with three 200 k. w. generators, has 
compound condensing engines, heaters but no economizers. It 
does not feed in with other stations, as do those which have 
been previously mentioned and has a very fluctuating load, as 
may be imagined in the operation of so small a number of cars. 
This station is just one-sixth the size of the standard, and it will 
be noticed that the column representing its operating expenses 
‘s about twice as high. The great increase is in the labor, al- 
though the station is operated by a corporation which has had 
a vast amount of experience in railroad work. Can we account 
for this increase in labor? By referring to the table, we find 
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DIAGRAM OF COSTS IN TABLE No. 2. 


the rate of pay of men is practically the same as standard, the 
load factor is low—22 per cent., as against 33. 

Referring to the heavy month for this station, which has the 
benefit of a 30 per cent. load factor, we find that the labor is re- 
duced, but it is still a long way from bedrock figures. The ex- 
amination of the table discloses the fact that the increase comes 
in the men per 1,000 kilowatt, being about 2.5 times the standard 
figure. The secret for the large number of men per 1,000 k. w. 
lies in the small number of kilowatt capacity. These same men 
could look after a station of greater capacity. 

I shall next give the costs on plant No. 12, whose figures are 
presented in table No. 2. This plant is about one-third the size 
of standard. It does not feed ın with other stations. Its gen- 
erators are belted to three tandem compound condensing en- 
gines which operate under steam pressure of 110 pounds. It has 
water tube boilers averaging four years of service; heaters, but 
no economizers. A good quality of bituminous coal is used, 
which costs $2.93 per ton. By reference to the table it will þe 
seen that this station produced power to the extent of 23 per cent. 
of its capacity during the past year at 1.49 cents per kilowatt 
hour, including fixed charges, the operating expenses alone 
amounting to a little over 1 cent. The total cost of operatien 
for the year was $23,000, of which $13,610 was for coal. Water 


THE ELECTRICAL ENGINEER. 


31I 


costs this station nothing and the labor was about one-half the 
coal bill. By referring to the shaded diagram No. 12 it will be 
seen that the coal and labor are both much higher than standard, 
and if standard performance had been reached a saving of $10,000 
would have been made in the operating expenses for the year. 
An analysis of the items is given in column No. 12 of the table, 
and by comparing with standard the differences may be readily 
seen. I do not wish to be understood in making these compart- 
sons that it would necessarily pay to make the changes required 
to effect this saving, my present idea being to bring clearly be- 
fore you the differences. 

Station No. 13 is an interesting combination of cheap coal, 
simple non-condensing engines direct connected to the gener- 
ators, together with a high load factor. Its capacity is 70 per 
cent of the standard, the major part being three 800 k. w. gen- 
erators; the smaller unit is 2co k. w. It produced power to the 
extent of 42 per cent. of its capacity at .96 cents per kilowatt 
hour, inclusive of depreciation and fixed charges. The deprecia- 
tion is charged in at § per cent. on a capital expenditure of about 
$60 per kilowatt. The total expense for the year was $92,617.28, 
which is made up of 


babOrtvcciwiw or sored dawns see cee come ae eae $15,453,25 
Repairs and renewal of steam plant.............6606- 1,839.69 
Repairs and renewal of electrical piant............... 56.71 
Biel oo seieics E veecu eran eee ee reset ewennees ema 44,780.94 
Water” Sacto ee. pice Hew sind te uke a eee Meera en 4.405.40 
Oil, waste and lubricantss2045.saccsese. sims ieneiass 1,881.53 
Tools, appliances and supplics...........0 cc ce eee eee 634.23 
Tanes Toen a A act dik deed a aE A eae 1,945.65 
Insurance 2s. cies ia hwedcowatiwe ed shane dacdouse gees 2.146.94 
Interest © og a Cb vice nck ek bee oe ee 11,472.94 
Depreciation 5 per cent. on $160,COO............606--- 8.000.00 

Total eerren bend baa eae ET tata ewde meant eus $92,617.28 


The analysis of these items is given for comparison with stand- 
ard in column No. 13 of table No. 2. The shaded diagram 
shows labor for this station to be equal to standard, principally 
on account of high load factor; the other differences are also ap- 
parent. It is interesting to note that the road operated by this 
power station used on an average of about 1.3 k. w. hours per 
car mile. Total car miles for the year was 7,207,308, about 10 per 
cent. of this mileage being trail cars. There is other interest- 
ing data about this road which time will not permit me to re- 
view. 

Plant No. 15 is an interesting example of what a multiplicity 
of units will do for labor, the figure being 6.3 men per 1,000 k. w. 
The effect of this would be much more apparent on the color 
diagram were it not for the high load factor and low rate of. 


ay. 
5 Plant No. 16 is of 600 k. w. capacity. The cost of power for 
the past year was $53,000. Load factor is the same as standard. 
Standard operates to produce about double the output for the 
same figure. 

Station No. 28 is 1,400 kilowatts capacity, has slow speed con- 
densing engines, heaters and economizers. The feed water 
leaves economizer at the high temperature of 258 degrees. The 
engines are simple belted to the generators and coal costs but 
$1.63 per ton. 

Plant No. 29 is a compound condensing slow speed belted sta- 
tion of 1,900 k. w. capacıty and feeds in with another station. 
The coal costs $3.86. Plants 30 and 31 are operated by the same 
corporation as No. 29. 

No. 32 is a combination of two power houses feeding into the 
same system. These stations are interesting because these costs 
are for the past year, and since then these two stations, as well 
as smaller ones operated by the same company, have been con- 
solidated into a large water power plant, from which power is 
transmitted at 13,000 volts. The two steam stations shown in 
column 32 have five triple expansion condensing engines. This 
road operated on about 1.4 k. w. hours per car mile. The coal 
costs $3 per ton. The water power plant which replaced the 
steam has not been in operation long enough to enable its costs 
to be given. 

Station No. 33 has rather a tall column, due principally to its 
low load factor of 16 per cent. Station No. 34, operated at a lower 
cost than standard on account of the high load factor, 57 per 
cent., reducing the cost of labor and low price of coal $1 per ton. 

No. 35 is a plant of 1,200 k. w. capacity, interesting on account 
of the fact that it has but one unit. It operates with 2.1 men 
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per 1,000 k. w., a load factor of 37 per cent., coal costing $1.24 
per ton. Its costs are quite a little lower than standard. 

No. 37 is a record-breaker in the opposite sense. It is of 
slightly greater capacity than 35, but has three engines and 
eleven generators, which require eight men per 1,000 k. w. ca- 
pacity. It has a load factor of but 11 per cent. during 151 days, 
from January 1 to May 31, 1898. The effect of this on the cost of 
labor is very apparent. 

No. 40 has a capacity of 9,200 k. w. It is direct connected, 
has economizers and compound condensing engines. Anthra- 
cite coal is burned, costing $1.60 per ton. This plant operates at 
less than standard figures. 

No. 42 is a belted plant, compound non-condensing engines, 
heaters, but no economizers. It has a good load factor, but the 
effect of the belted and small units shows in all three items. 

No. 43 is a combination of alternating and direct current ap- 
paratus. It has a low load factor of 15 per cent., the effect of 
which is noticed on the labor. 

No. 44 is a 6,000 k. w. station, and, although belted, has large 
compound condensing engines and economizers, which, with 
coal at $1.60, brings the cost of fuel below standard figures. 

It will now be instructive to take a general survey of the 
shaded diagram for ali stations in table No. 2. No. 37 towers 
above all the rest. Standard is at the extreme left. Coal in No. 
37 is greater than the total operating expense for standard. This 
station pays but $1.75 per ton, but it uses 7.3 pounds per kilowatz 
hour. Compare this with No. 35, about the same size plant, pay- 
ing $1.24 for coal, and using but 4.7 pounds per kilowatt hour. 

I can hardly ask you to compare the labor, but it is easily 
seven times as large in 37 as in 35. The load factor of 11 per 
cent., as against 37 per cent., would make this item three times 
as great, and men per 1,000 k. w., 8, as against 2.1, would again 
increase the cost of labor three times. The higher rate of pay 
in plant No. 35 prevents the discrepancy being greater. Let us 
look along the line for high coal cost. No. 16 seems to bear oft 
the palm in this respect; $3.50 per ton and 5 pounds per kilowatt 
hour accounts for this. For strikingly lew costs we have No. 
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screw, with four plates, and its speed is regulated by means of 
the regulator W. In order to determine the depth of the boat 
below the surface of the water manometers are placed in the fore 
part of the boat, and these register the height of the exterior col- 
umn of water. At the same time one of these instruments indi- 
cates the amount of the air pressure in the accumulators. 

If the outer space B of the body of the ship is filled with air, 
then the boat floats on the surface of the water and the manhole, 
situated at the upper portion, is above the surface of the water. 
If it is desired to lower the boat, water is admitted into the spaces 
B B by means of the slide b, and the air is removed. In order 
to ascend, the air accumulators L L, in which air at a pressure of 
100 atmospheres is stored, forces the water out of the spaces 
B B and thus lighten the boat. In consequence of this reduction 
in weight the boat again rises. The rapidity of this operation is 
regulated by means of the ventilator R. All requisites for a 
diver are contained in the boat, so that he can do his work under 
water. He can also leave the boat under water by entering the 
cylinder M, closing the slide door which leads to the inner por- 
tion of the boat, forcing out the air in the space M by means of 
water and then stepping out of the manhole above. The entrance 
to the boat is accomplished in a similar manner. The small elec- 
tric motor E serves to drive a compresser which is used for the 
filling of the air accumulators. We are indebted to the Electro- 
technische Anzeiger for the above details and accompanying 
illustrations. 


The New York Central and Its Competitor “The 


Trolley.” 
BY ORRIN E. DUNLAP. 
T HE first recognition that the New York Central & Hudson 
River Railroad has given to the competition it has experi- 
enced from the electric railways between Buffalo and Niagara 
Falls and between Buffalo and Lockport has just been made ina 
general reduction of rates on the part of the New York Central 
from Buffalo to the points on the competing lines. The new 
schedule of rates went into effect Saturday morning, September 


34, 35 and 40. 3, and are as follows: 
One way. Round trip. 
Submarine-Accumulator Boat, Sandor Bak- Between Buffalo and Tonawanda............$0.20 $0.30 
Budapest Between Buffalo and Niagara Falls.........  .40 .50 
° Between Buffalo and Suspension Bridge.... .45 60 
HE accompanying illustration shows a new submarine boat Between Buffalo and Lewiston.............. .60 75 
used for the purpose of laying submarine mines, launching Between Buffalo and Lockport........... .50 75 
torpedoes and for any kind of submarine work. The body of the Between Tonawanda and the Falls...........  .25 .40 
boat consists of two airtight compartments separated from each Between Tonawanda and the Bridge........ .30 .50 
other. The inner space N is reserved for the crew and the in- Between Tonawanda and Lewiston.......... .45 .60 
stallation of the machinery and auxiliary apparatus. The outer Between Tonawanda and Lockport ........ .30 .50 
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SUBMARINE-ACCUMULATOR BOAT, SANDOR BAK-BUDAPEST. 


space BB forms a space in which the two air accumulators LL 
are placed. In the under portion A of the body of the ship the 
electrical accumulators are situated, furnishing current to the 
electric motor E. This motor is direct connected to a propeller 


On Saturdays and Sundays the round trip rate between Buf- 
falo and Lockport will be reduced to 50 cents. So far the fight 
between the steam road and the electric roads has not yet 
reached the stage of a rate war, the intention of the Central 
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being to lower the fare over its line so as to about equal the 
fare on the electric cars. In the future the fare from Buffalo to 
the Falls will be 50 cents, while in the past it has been $1. There 
has been a special rate of 50 cents for parties of five or more, 
but the trouble has been to organize these parties. The reduc- 
tion of the rate between Buffalo and the Falls is the most im- 
portant feature of the new schedule, owing to the enormous 
trafic between these points. Heretofore the fare over the Cen- 
tral from Buffalo to Lockport was $1, and this also has now 
been cut in two. In just one instance does the cut of the Cen- 
tral drop below the price on electric cars, and this is between 
Buffalo and Lewiston. The round trip fare between these points 
has been $1.55 on the Central. Now it is 75 cents, or,25 cents 
lower than the rate charged by the Buffalo & Niagara Falls 
road. Formerly the round trip fare over the Central between 
Buffalo and Tonawanda was 44 cents, and this has been reduced 
to 30 cents. 

Of course, the action of the New York Central is intended as 
a bid for traffic now going over the electric lines, but just what 
the effect will be, so far as the trolleys are concerned, remains 
to be seen. The time occupied by the Central in making the trip 
from the Falls to Buffalo is from 50 to 60 minutes, while the 
electric line takes nearly an hour and a half for the run. This 
time feature is an important item, and especially will it be such 
in Winter. The cars of the New York Central are always nice 
and warm, whereas it is hardly possible to get the same degree 
of comfort on a trolley car. In passing through Tonawanda 
the electric cars lose time, not only on account of a limitation 
of speed, but also because their route is indirect. Should this be 
remedied they would be in better condition to compete with the 
Central. It is considered highly probable that the Buffalo & 
Niagara Falls Company and the Buffalo & Lockport Railway 
Company will take some action to offset the effect of the cut, 
but what this will be remains to be seen. A very lively rate 
war may result. The effect of this would be noticed more in 
the vicinity of the Falls and Buffalo should it occur during the 
busy summer scason. As it is now, the season in the Niagara 
locality is drawing to a close for this year with each passing 
week. 

When one considers the careful maaner in which the great 
New York Central proceeds to do a thing, it will be recognized 
that the adoption of these schedules is the most important step 
yet taken in any locality by a steam railroad to fight the trolley 
lines. It is a well-known fact that the effect of the competition 
between steam and electric lines has not been felt in the Niagara 
locality alone, but so far as known the New York Central is the 
first steam road to reduce passenger rates to the level of those on 
competing trolley lines. Another feature is the fact that the 
electric railway companies have been able to offer special in- 
ducements to the traveling public, which the steam roads have 
found it difficult or impossible to meet, the result being that 
the electric roads have caught the travel. The New York Cen- 
tral’s summer train service from Buffalo to the Falls consists 
of 16 trains, and 17 trains from the Falls to Buffalo. If traffic 
warrants it, they announce that they will put on more trains. 

As the New York Central has undoubtedly a well laid plan 
in what it has started out to do, it will be well worth watching 
developments in the competition for the passenger traffic to 
and from Niagara Falls. 


Points in Track Construction. 


I N speaking of the subject of track construction before the New 

York State Street Railway Association, Mr. D. F. Carver, of 
the track department of the Brooklyn Heights Railroad, said: 

“As the lightest section of g-inch rail is more than amply 
strong to stand the strain of carriage, provided, of course, that 
every tie has a first-class bearing, it has been found desirable to 
roll the web down to the thinnest section possible and accept 
the small losses due to rails splitting along the web from the 
tension caused by the very unequal distribution of metal. The 
breakage above referred to has been found to be, throughout a 
year’s work, about one-fourth of 1 per cent. of rail laid. 

“The problem of the rail joint has been a very trying one, but 
it is fast approaching a successful and satisfactory solution, the 
essential features of which are either a welded joint, which makes 
a rail practically one continuous mass, or the mechanical joint, 
which avails of the bearing surfaces beneath the head and tram, 
and beneath the base, and of the upper surface of the base of the 
rails which it connects. Either joint to be entirely successful, 
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however, must be laid with tight joints, so that passing wheels 
will have a continuous bearing. 

“This method of construction will, in time, force the track out 
of line, and where the line is curved to any extent will push the 
curve out of line, and also in renewing any portion of the track 
in warm weather it will be found almost invariably impossible to 
put in new pieces of the same size as the old removed, because 
the great compression strain closes up the opening. Still, with 
all these objections, the added length of life of joints gained is of 
decided advantage. 

“With the girder rail sections, in block- paved streets, it is ab- 
solutely necessary to use a rail filler. We have experimented 
with a burnt brick, which was found to crumble badly under 
heavy wagon traffic, and it has been abandoned. In its place are 
used hemlock planks, which give the best results on the invest- 
ment. 

“In paving up the street the portions outside the outside rail 
and between the tracks should be paved and thoroughly rammed 
before the sections between the rails are paved. This prevents 
the crowning of the stones between rails from forcing the track 
out of gauge. A bed of concrete between ties has been tried to 
prevent the paving blocks from sinking, but experience with this 
construction has not been very satisfactory, and as its first cost 
is great and also as the interest on this extra investment is, in 
many cases, greatly in excess of the maintenance charges which 
it is intended to preveni he is led to doubt very greatly its 
utility.” 


na Cre 
Wy 


Gi MS S 


PRACTICAL RADIOGRAPHY. By A. W. Isenthal and H. 
Snowden Ward. London, -1898. The Photogram, Ltd. 


Brooklyn, N. Y., B. Harrison & Co. 157 pages, 5!3x 
814 inches, 51 illustrations and 16 plates. Cloth. 


The volume is a second edition, or rather, a revised, enlarged 
and rewritten arrangement of the first edition by H. S. Ward, of 
the Photogram, 1896. The book is of handy size, written in good 
terse style and contains all of the principal advancements made 
in X-ray work, especially that of European experimenters. It is 
in this respect a valuable reference book. Its chapters on ap- 
plied medical and surgical radiography, covering only 22 pages, 
will hardly afford more than a superficial knowledge to the radi- 
ographer and physician. The half-tone illustrations are exceed- 
ingly fine; in this the authors have been favored by such men as 
Drs. Macintyre, Davidson, Hall Edwards, W. A. Caldwell and 
the Voltohm Company, of Munich. F. S. K. 


CAMP WIKOFF, at Montauk Point, Long Island, has an 
electric light plant that is of great service. It has a Westing- 
house arc dynamo driven by Westinghouse engine, and has been 
set up under the direction of Capt. Higgins, of the Signal Corps. 
Roads, hospitals and various headquarters are lit up. 


THE LIMA- HONEOYE ELECTRIC LIGHT COM- 
PANY OF HONEOYE FALLS, N. Y., has been formed with 
a capital of $125,000. They are putting up a brick power house 
with slate roof, iron trusses, maplewood floor and stringers, 
embodied in concrete. Within this station they are installing 
two Otto gas engines of 136 horse power capacity, and one of 
75 horse power, and two go k. w. Warren-Medbery alternators 
and one 150 k. w. Walker railway generator. This latter is for 
the purpose of furnishing current to the Lima railway which 
will be absorbed by the company as soon as they are ready to 
furnish light. They have also installed Westinghouse and Gen- 
eral Electric 60 cycle transformers, and the voltage of their 
lamps will be 115. They will string twenty-one miles of No. 6 
copper wire and the voltage at the station will be 2,200. The 
officers of the company are: Wm. C. Warren, president; Albert 
L. Williams, vice-president and general manager; Peter P. Mil- 
ler, secretary and treasurer; H. H. Littell, Henry W. Bot, Jno. 
C. Conway, A. M. Holden, of Honeoye Falls; E. D. Watkind, 
of Lima; Chas. R. Huntley, directors; all of Buffalo, except as 
noted. 
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The Recent Electric Lighting Consolidation in 
Chicago. 
Or’ E of the most notable events of the past summer in elec- 
tric lighting was the consolidation of a number of the local 
companies at Chicago. They were not absorbed by the local 
Edison Company, but were gathered up by the Commonwealth 
Company, whose officers are the same as those of the Edison, 
so that a practical harmony and identity of interests is secured. 
But for the occurrence of this financial event at a time of fervent 
summer heat, it would undoubtedly have attracted more atten- 
tion then, and now, only a month later, it may be noted as per- 
haps the most important operation in the field of local electrical 
illuminating finance since the panic of 1893, while prior to that 
time few operations could compare with it. 

What we have to consider in this deal is not the obliteration 
by purchase of a number of competitors, but the organization 
into one protective bulwark of several concerns that had begun 
to grow up by the natural course of things in the fast-spreading 
suburbs of the Western metropolis. This problem of securing 
the territory beyond a company’s immediate sphere of legitimate 
operation is one that managers have to face frequently in our 
new American cities. If it is flinched from, the consequences of 
irresolution are often grave, and sometimes the “rank outsider,” 
by steady, persistent encroachment, becomes the monopolizing 
insider, eating up the conservative company that had allowed it- 
self to be surrounded by hostile lines through which it could 
never break. In the present case those who are familiar with 
the intelligent aggressiveness of President Insull and his asso- 
ciates were not surprised to find that they took the proper steps 
with judicious boldness and made themselves masters of the sit- 
uation. The new Commonwealth Company has welded together 
no fewer than nine companies on the South, West and North 
Sides, as we ncted at the time, and as it enjoys comprehensive 
rights and franchises for fifty years, its ability to reinforce the 


central Edison company is obvious, not draining it as a sucker, | 


but, əs a feeder, ensuring a growth in keeping with the expan- 
sion of the population and wealth of the city. 

Such a transaction is not to be judged, indeed, by its imme- 
diate financial aspects and results. The considerations are often 
strategic, as intimated. It would seem that the issue of $2,150,- 
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coo 5 per cent. forty-five year bonds is a moderate insurance for 
the future and continued superiority of the Edison interests in 
Chicago, but the deal carries with it a prompt justification. The 
earnings of the consolidated companies, each standing alone and 
in the unproductive summer season, showed a net more than 
sufficient to take care of the interest charges of about $110,000 on 
the bonds issued. Our own opinion is that with administrative 
economies and ordinary income, from existing plants, there 
should be a heavy surplus of not Jess than $50,000 a year. The 
bonds are guaranteed by the Chicago Edison Company, which 
itself earned last year more than 9g per cent. above its fixed 
charges, but the real inwardness of the possibilities was seen in 
the advance of Edison stock to 150, and since then we believe it 
has been quoted much higher. The total capital stock of $5,000,- 
ooo of the Commonwealth Company will be held in the interest 
of the Edison shareholders, and there are various features which 
will tend to unify the workings of the two systems, even though 
the law of the State operates against a general merger of all the 
interests concerned. Moreover, the Commonwealth Company 
has secured additional ordinances from other outlying local com- 
panies, under which it can put plants in operation, but in view 
of the long distance distribution now carried on successfully, the 
generation of current may be closely centralized, and the present 
operating expenses in scattered stations deeply cut, with corre- 
sponding gain in net revenue. 

We have emphasized this recent event, not only because of its 
own interest, but because of the bearing it has necessarily on 
the situation in other large cities and the light that throws on 
present tendencies. It means concentrated management, of 
course, but it also means very large station units, phase trans- 
missions, distribution from rotaries, storage equipments and 
other features of operation not within the survey of even the 
most far sighted when the central station art was founded. 


What Becomes of Our College Graduates? 


E VER and anon we hear the remark that the profession of 

electrical engineering is getting to be overcrowded, like 
those of law and medicine, and a wail goes up that our engineer- 
ing colleges are turning out electrical engineers who become a 
drug in the market. We have more than once had occasion to 
refute this error and we recur to the subject again only because 
as time passes additional evidence accumulates to prove that the 
trained electrical engineer, far from being relegated to enforced 
idleness, is sought after and finds lucrative employment. How 
else indeed would it be possible to operate the hundreds of large 
electric plants of all kinds installed in the past or the numberless 
others to be erected in the future? But, leaving speculation 
aside, we need only glance over an interesting circular just is- 
sued by Prof. D. C. Jackson, of the University of Wisconsin, 
showing the record of every graduate of the department of elec- 
trical engineering since its inauguration six years ago. An 
analysis of the list shows that over 20 per cent. of the first five 
classes that graduated from the course have already become man- 
agers, chief engineers or superintendents in important indus- 
trial enterprises. We admit that we have no comparative statis- 
tics to go by, but we would be exceedingly interested to learn 
that so high a percentage of the graduates in any other profes- 
sion had attained positions of similar responsibility in so short a 
time. As to the others on Prof. Jackson’s list, we note that ap- 
proximately 15 per cent. are teachers of engineering and sci- 
ence. When one stops to consider how many young men enter 
professions for which they are unfortunately not fitted, but which 
fact is not discovered until after their college education has been 
completed, the above record is certainly striking. The list before 
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us shows that with few exceptions the university’s electrical en- 
gineering graduates have stuck to their profession. Those who 
have had experience in these matters well know the significance 
of this. It means unquestionably two things: First, that the 
men have been properly equipped for their work; and secondly, 
that there is work for them to do. With either of these condi- 
tions lacking, the record beiore us could not be what it is. We 
have no doubt that the record of the graduates of other electrical 
engineering colleges is as good, and we hope they may continue 
to turn out young men, who alone will be able to cope success- 
fully with the vast electrical work of the country. We feel war- 
ranted in asserting even that but for our electrical engineering 
colleges the new electrical work of the world could not have 
been accomplished for lack of competent men, and what is true 
of the past will be even more so as applied to the future. That 
this fact is recognized even by those who cannot take advantage 
of a university course is shown by the large number of students 
of all ages, and even including a number of women who have en- 
rolled in The Electrical Engineer Institute of Correspondence In- 
struction. This to our mind proves the correctness of our esti- 
mate of the demand for electrical knowledge among all classes, 
and the many letters of appreciation of our work received from 
students is a sign that it is based on the right lines. 


The Waste of Current. 


W ALKING into our office one of the cloudy days of the 

past wet summer, the president of a large lighting com- 
pany turned off a couple of incandescent lamps with the remark 
that if they were gas they would not be allowed to burn, as they 
were not needed, having been lit earlier in the morning before 
the fog lifted. This incident brought up a chat on the waste of 
current, and all agreed that it was far more generally indulged in 
than sensible personal economy would warrant, especially in of- 
fice buildings, where the current has already been figured into 
the rent and can be had at any moment by closing the switches 
or turning the keys. The fact that the lamps give off little 
heat does not make one so eager to turn them out as one is with 
gas, even in winter. 

A striking case of this kind of extravagance tu which we have 
all become more or less prone is mentioned by the “Philadelphia 
Ledger” in connection with the lighting of the City Hall. The 
current is supplied by the Public Buildings Commission, but this 
body has no control over its use in the various departments. It 
is not at all uncommon, the “Ledger” reports, to see the Fi- 
nance Committee’s room with every lamp in its starry ceiling 
ablaze with light and not a person in the room. The great au- 
dience room of the Mayor is not infrequently seen with its 180 
lamps shedding their radiance solely for the delectation of the 
colored messenger, who has, perhaps, an hour before, thrown on 
the switch to show the room to some visitor. Room after room 
in which the sun’s rays are so fierce as to compel the inmates to 
drop the window shades will have the electric lights all burning. 
As figured up by the “Ledger,” one-third of the electric current 
furnished is wasted. When all the departments are in opera- 


tion one-third the current produced for the six hours during 
which the offices are occupied daily would, at the rates paid to 
the electric companies, cost not less than $60 a day. 

Perhaps this is an extreme case, but it is these glaring in- 
stances that help emphasize the general necessity for reform. 
Just how it shall be brought about we do not know. Obviously 
the wider use of meters would do much to check it, but the ten- 
dency in offices and apartment houses, as in hotels, appears to be 
to “throw in” the light, usually made on the premises. We all 
acquiesce in it, particularly those of us who have been swindled 
paying for “candles” in European hotels. In American office 
buildings the absence of an electric light plant is exceptional and 
the owners seem persuaded that they can manufacture current so 
cheaply as to allow their tenants to waste it indiscriminately. 
We imagine it to be a rare practice for the janitor of any such 
building to go around and see how many lights in tenants’ 
offices can be turned off. Probably many occupants would re- 
sent his interference, although a meter would affect their atti- 
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tude materially. After all, this waste must help to give a wrong 
idea as to the cost of electricity, for if the current were used 
with discretion the expenses of many thousand isolated plants 
for lamps and fuel would be far lower than they now are. 


The Isolation of the Farm. 


S MASH go to show that a large proportion of the in- 
sanity in this country is due to the isolation of farm life, 
just as no small portion is ascribed to the isolation of servants 
engaged in domestic employ, sitting in their lonely, bare kitch- 
ens. The farmer, however, is emerging from his loneliness and 
may presently be longing for it again. The trolley and the tele- 
phone have found him out, or, rather, have found him at home. 
He is becoming a new creature. The future is the farmer’s. He 
has hitched his wagon to a star and his ear to the thunder, and 
what he now misses of the world’s movement is not worth hav- 
ing. It is sometimes argued that so far electricity has done 
nothing in the domain of agriculture, whereas the truth is that 
even at this early period of development it has affected few 
branches of industry more profoundly. 
Anyhow, the telephone now hangs in every farmer’s hall, and, 
like the horn of the hunter, can be heard on every rural hill. 
We printed last week a characteristic statement from one of our 
readers who has lately been engaged in converting part of Ohio 
into a whispering gallery. He is not alone, however, in this en- 
terprise. Reports of the same nature come from all over the 


land. Michigan is a typical example, and since one of the farm- 
ers near Grand Rapids put in an instrument and got first quota- 
tions from market his compeers all through the State have been 
inspired with a noble rage to patronize this improvement. We 
opine that their wives and daughters care less for quotations than 
for gossip and other humanities, and that these telephones meet 
many wants that are not filled by the price of bread alone. Here- 
after solitary confinement on a farm ceases to be the penalty of 
rural life, and thus is presented another reason for expecting to 
see the redundant city roll back upon the country its myriads of 
workers, whose chief object in coming to town has been to gct 
society. | 


“Science Abstracts.” 


HE difficulty of keeping pace with the growth of knowledge 
and with the record of scientific experiment, even in the 
lines that most interest and concern us, has long been apparent. 
Various ways of coping with it have been suggested, and not a 
few attempts of more or less excellence have been made to les- 
sen the task of easy assimilation. At the recent meeting of the 
British Association Prof. W. E. Ayrton, as president of the 
Mathematical and Physical Section, called attention to “Science 
Abstracts,” the object of which is to abstract all that is published 
of value relative to physics and its applications. The English 
Physical Society and the Institution of Electrical Engineers are 
responsible for the expenses of its publication, and already con- 
tributions in support are made by the British Association and 
the Institution of Civil Engineers. The corps of editors could 
not well be surpassed, and all who have seen the periodical must 
attest its remarkable utility. The firm of Spon & Chamberlain 


in this country represent it, and the subscription is $9 per year 
for twelve monthly numbers. We commend it most heartily to 
our readers and will be glad to receive and forward subscrip- 
tions. We would, moreover, be glad to see arrangements ef- 
fected by which some of our American societies could lend a 


- helping hand, especially the American Institute of Electrical 


Engineers, which once started a modest work of the same nature 
as a supplement to its transactions. We take this opportunity of 
echoing and reinforcing Prof. Ayrton’s earnest appeal, and trust 
that Science Abstracts may not only realize its early promise, 
but fulfil in growing measure the great opportunities that await 
such a record in the English language of scientific work. Each 
month finds it better, more valuable and more interesting. 


The Fire Alarm Telegraph System of Baltimore, 
Md. 
BY C. B. FAIRCHILD. 


NEXT to the street railway and lighting facilities, electricity 
touches more people directly through its fire alarm syste:n 
and telephones than in any other of its numerous uses. Not one 
person in any quarter of the city, no matter how obscure or fee- 
ble, whose life and interests are not more secure because ot 
the ceaseless vigilance of this subtle agent, as it silently awaits 
the bid of any citizen or officer from some neighboring alarm 
box to spread the tidings of trouble to all the engine and truck 
houses of the Fire Department. 

Few cities have a more thoroughly equipped, modern or bet- 
ter managed fire alarm signal department than Baltimore, and 
the credit for the same is due largely to the superintendent of 
this department, Mr. Leona Lemon, under whose management 
several recent improvements have been made. The apparatus 
for operating the central station and the superintendent’s office 
are located on the fourth floor of the City Hall Building, there 
being two large, well lighted and tastefully furnished rooms de- 
voted to this purpose. The first is the superintendent’s private 
office and the second is arranged for the operators and the in- 
struments, and between the two is a dark closet in which on two 
sides are arranged 96 storage battery cells of the chloride type, 
which furnish the current for operating signals. Until re- 
cently primary batteries of the ordinary bluestone type were em- 
ployed, and of these 1,500 cells were required. By the change 
the superintendent estimates that a saving of $3,000 a year is 
effected in the expense of maintenance in favor of the storage 
battery, while it is more serviceable, reliable, cleanly and re- 
quires less space. The storage batteries are divided into four 
sections, and three sections are charged every four days from 
current furnished by one of the lighting companies. A marble 
switchboard is located against the wall in the operating room, 
and this is provided with voltmeters and ammeters for measuring 
both the incoming and the outgoing current from the batteries. 
There are also switches and pilot lamps that make the adjust- 
ment for charging a very simple matter. The board is divided 
into two sides, one for a 50-volt, the other for a 100-volt cir- 
cuit, but only 50 volts are commonly employed. It takes only 
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BALTIMORE, MD., FIRE ALARM DEPARTMENT. 


about 1-10 of an ampere to operate each circuit. Two operators 
on eight-hour shifts manipulate the signalling apparatus, which 
is arranged on two sides of the room and is known as the Game- 
well system. Forty circuits connect with the engine, truck, in- 
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surance patrol and such other stations as are entitled to receive 
all the signals, and there are 375 fire alarm boxes to signal from 
which it is necessary to break a small glass plate in front of the 
box enclosing the key. 

On entering the room the operators’ desk is seen standing 


~ 
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near the door and near the battery switchboard, and on the right 
side for the full length of the room are two banks of signal bells 
with switches and telegraph keys, there being a bell for each end 
of the circuit, all being mounted on handsomely finished cabinet 
counters. At the opposite end of the room is an elaborate 
switchboard, with plugs, drops and pilot lights, very like the 
boards used in telegraph offices, and so arranged that any instru- 
ment may be connected instantly with any circuit and any cir- 
cuit with any instrument. On the left side of the room are three 
repeating instruments enclosed in glass cases, resting on a table. 
while an automatic registering device occupies the middle of the 
floor. The centre case of the repeating instruments is divided. 
with three dials having hands that turn like the large pointer ot 
a clock. One of the dials indicates the unit figures, the second 
tens and the third, or left-hand one, the hundreds. On a signal 
call from any box one operator reads the cal] and the other ad- 
justs the hands on the dial. If, for instance, the box call ‘s 
from 329, the operator at the register calls out the first figure 
“Three!” the other turns the hand on the dial at the left un:il 
it points to three. “Two!’’ calls out the operator at the regis- 
ter, when the hand on the middle dial is placed at two. “Nine!” 
concludes the crier, and the right dial hand is pointing to that 
figure. Then the attendant at the dials throws a lever, and in- 
stantly the gongs in every engine house, truck and water tower. 
fireboat house, salvage corps, newspaper and insurance office 
ring out the number “329,” and the whole fire-fighting brigade 
of the city and every person having business interests relating to 
fires knows in a few seconds where the trouble is located. 

On receiving a signal the teams in every station are hooked 
up and are made ready to respond, but only those in whose dis- 
trict the number belongs respond to the call. Each house is 
provided with a register or code, so that the chief at each sta- 
tion knows when to respond, whether to the first, second or 
third call. It is a rule that where a particular apparatus of a cer- 
tain district is detained at a fire for fifteen minutes some of the 
apparatus from a neighboring district is transferred to supply 
the deficiency should a second call come in. This transfer is ac- 
complished without special orders, the arrangement being pr»- 
vided for in the register. When a fire is out each company that 
has been on duty signals its return to the central office. In addi- 
tion to the above, telegraph keys are provided by which each sti- 
tion can be signalled from the central office or any station ca 
order supplies through a signalling code. There is also a tele- 
phone service between the central station and each of the engire 
and truck houses, independent of the city telephone exchange. 
and by means of which each ccmpany can talk with every other 
company and with the superintendent’s office. This telephone 
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equipment can also be used in sending out the fire signals should 
anything be out of order with the regular signaling apparatus, 
making virtually a double system of communication. 

The wires connecting the stations arc run in subways within 
a radius of one mile from the City Hall. Besides the superin- 
tendent and the operators, there are five linemen, cmployed in 
connection with the signaling department. 


The Introduction of Hard-Drawn Copper Wire.’ 
BY THOMAS B. DOOLITTLE. 


DERING the fall of 1877 I received an order from the Tweedy 

Company, of Danbury, Conn., to equip their works with 
a telephone plant. These works consist of a group of buildings 
near together in one enclosure. Twelve stations were to be 
placed in the buildings. This was before the production of the 
carbon transmitter, and in order to obtain the best results from 
the magneto telephone I ran a continuous circuit of insulated soft 
copper wire from the office, through the several buildings and 
back to the office, making a metallic circuit of one wire 
and connecting the telephones in series at the several stations. 
Mr. J. J. Carty had not yet told us how to bridge them. The 
bell battery signals were run on a separate and entirely independ- 
ent circuit, in order to relieve the talking circuit of the battery 
and bell coil resistance. 

The next problem was to connect by telephone the several 
mills of the Ansonia Brass and Copper Company by means of a 
switchboard and radiating lines, comprising what is known as a 
“speaking tube system,” in reality a private telephone ex- 
change. This required considerable line building, and 
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that was not altogether pure. It is demonstrated that the proc- 
ess of hard drawing does not impair the conductivity. 

Having proved its value by lapse of time and exposure to the 
elements, Mr. Theodore N. Vail, then general manager of the 
American Bell Telephone Co., ordered the construction of an ex- 
perimental circuit between Boston and New York. A contract 
was made with the Bridgeport Brass Company to furnish the 
wire, and I was placed in charge of the work. Associated with me 
was Mr. E. T. Gilliland, superintendent of the mechanical de- 
partment of the American Bell Telephone Company, and a staff 
of young men from the laboratory, among whom were Messrs. 
H. S. Thornberry, Morgan Brooks and E. H. Lyon. The con- 
tract for building the line was made with the Southern New 
England Telephone Company, under Mr. E. B. Baker, general 
superintendent, with Mr. J. K. Butler in charge of the work. 
The cost of this experimental line was about $70,000, and the 
completion of the line marked the beginning of commercial long- 
distance telephone communication. 

Like all new devices, hard-drawn copper has passed through 
an cvolution to bring it up to its present standard of excellence. 
Among those who have contributed to this result are Mr. E. T. 
Gilliland, Dr. Hammond V. Hayes and Mr. F. A. Pickernell. 

The successful operation of the experimental line making long- 
distance telephone communication possible initiated an extensive 
development of hard-drawn copper telephone lines throughout 
the world and in quick succession for all other aerial electric 
lines. 

The utility of this material is shown by the increase in out- 
put in the United States alone from 100,000 pounds in 1885 to up- 
It must be remembered 


i 
Cfo 


ee, 
SIG = Th fh fi 
=) HM EY ZA OY, bee Z Ws 


E far his 


ria T" 
HARD DRAWN: J 
COPPER WIRE 


T. B. DOOLITTLE AND THE INTRODUCTION OF HARD-DRAWN COPPER WIRE. 


the soft copper wire was not suited to the purpose, it being lack- 
ing in tensile strength. I obtained permission to conduct ex- 
periments in the wire mill of the Ansonia Company, and after 
many trials succeeded in producing a hard-drawn copper wire 
which possessed the desired tensile strength and ductility to war- 
rant a trial for line purposes. The entire system was equipped 
with this wire, as well as a portion of the Bridgeport (Conn.) 
telephone exchange. 

My attempt to introduce hard-drawn copper wire met with 
decided opposition on the part of technical men, some claiming 
that the structure of the metal was impaired, and others that the 
conductivity was so reduced by the process as to make it little sf 
any better than iron wire. These opinions came from most sur- 
prising sources, and were all given off-hand without investiga- 
tion. 

From time to time I caused sections of the wire to be taken 
down and sent to Boston and tested for conductivity, tensile 
Strength and torsion. These tests were made by Dr. W. W. 
Jacques, then electrician of the American Bell Telephone Com- 
pany. At the end of six years there was no perceptible deterior- 
ation either in weight, conductivity or strength. Measurements 
of hard-drawn copper wire made by Mr. John Stone Stone (Lake 
copper) have shown a conductivity of 100 per cent., and of elec- 
trolytic copper of something over 100 per cent., thus indicating 
that the standard of measurement is based upon tests of copper 


IMr. Doolittle has lately received the Edward eongerreth medal awarded 
by the Franklin Institute for his researches on hard drawn copper wire. In 
reply cout inquiry regarding its origin, Mr. Doolittle made the statement 
above.— Ed. 


that the low price of copper in recent years has had much to do 
with this result. 

Following the introduction of hard-drawn copper wire, which 
has now been largely extended to local telephone exchange ser- 
vice, and 1n some cases to the entire exclusion of iron wire, came 
the development of long-distance or inter-State lines, which 
have connected together the local companies in such a way as to 
form a comprehensive system throughout the country, whereby 
every subscriber to a telephone exchange may be placed in 
verbal communication with more than 60,000,000 of people in 
the United States and Canada. 


Long Distance Telephony for the B. & O. 


The Baltimore & Ohio Railroad will shortly make the ex- 
periment of long-distance communication by means of the tele- 
phone. Work will be begun in a few days on two new copper 
telegraph lines between Baltimore and Pittsburg, a distance of 
340 miles. These wires will be so arranged that when there is 
need for it they may be used for telephonic communication. One 
of the wires will be extended as far as Newark especially for tele- 
graphic use. A new line ıs also being placed between Columbus 
and Cincinnati. To complete this line will require 800 miles of 
copper wire, weighing 166 pounds to the mile. 


MR. CHAS. P. BRUCH, assistant secretary of the Postal 
Telegraph Cable Company, has now been appointed also as- 
sistant general manager, his duties being to assist General Man- 
ager Baker in all matters relating to that department. 
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Common Battery System for Chicago Telephone 
Exchange. 


f eas common battery system of telephone exchange opera- 

tion as developed by the Bell Companies is now without 
doubt perfected to an extent where it will probably be only a 
matter of months and years until this system is installed to 
operate all the larger and many of the smaller Bell exchanges. 
The removal of all batteries, magneto generators and trouble- 
some appliances from the subscribers’ instruments and the sup- 
plying of all the electrical work from a common battery at the 
exchange is certainly an object that is worth spending consid- 
erable money in re-equipment to attain. The Bell common bat- 
tery system has been standardized to a large extent, so that en- 
gineering difficulties are nearly weeded out. 

The Chicago Telephone Company is putting in a new ex- 
change station on the second floor of the Title and Trust Build- 
ing, 100 Washington street, and in this installation, which is 
to be known as “Central,” the common battery system will be 
used. It is understood that the “Express” telephones of this 
company’s exchange will be changed onto this new common bat- 
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tery. system and new telephones in the heart of the city will be 
put on it also. 

The standard adopted by the Bell companies for common bat- 
tery work is a 24-volt bank of storage cells charged by motor 
generators. From this 24-volt circuit the miniature signal 
lamps are operated and transmitters supplied. 

As the arrangement of circuits for the transmitter in the Bell 
common battery system may not be familiar to some of our 
readers, we show a diagram of the circuits in the accompanying 
engraving. M M are the main wires from the central office, R 
is the receiver bridged across the mains, T is the transmitter, S 
and P are the primary and secondary coils of a transmitter 
coil connected in as indicated, and C is a condenser. S and P 
are so connected relatively to each other that the charge and 
discharge of the condenser with the voice currents tends to 
magnify the vibrations in the main transmitter circuit leading 
to the central office. Thus, when the resistance of the trans- 
mitter decreases, the increased flow of current through the pri- 
mary tends to make a current flow through the secondary to 
charge the condenser, and this in turn increases the current in 
the primary, and consequently in the main line wires. Then, 
when the resistance of the transmitter increases, the primary, 
acting on the secondary, tends to help the condenser discharge 
through the transmitter and oppose the voltage from the cen- 
tral office, thereby cutting down the current in the line wire. 
Thus, both the rises and falls in the transmitter circuit current 
are magnified by this beautiful and ingenious arrangement and 
the working of transmitters from a central office current sup- 
ply is made practicable under all conditions arising in ordinary 
. practice. 


Waiving Bell Telephone Commissions. 


The announcement is made that the American Bell Telephone 
Company have advised all their licensees that they will hereafter 
waive the commission that these licensees have been accustomed 
to pay on all long-distance telephone and telegraph business. 
This concession will, it is estimated, effect a saving for the N. E. 
Telephone Company of fully $100,000 annually and for the Erie 
Company about $50,000. It is said that the full block of $5,000,- 
ooo Bell Telephone 4s has been distributed among investors. The 
company realized 100.77 from tlie purchasing syndicate, which 
resold in part to brokers at 101.75. They finally went at 102 to 
the public, or close to a 3% per cent. basis. 
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A Bell and Independent Telephone Combine in 
the Northwest. 


| Busts week between 500 and 600 town were drawn more 

closely to Minneapolis. They are towns throughout the 
southern and western part of Minnesota, northern part of Iowa 
and in South Dakota. Several hundred more towns are indi- 
rectly drawn closer to the northwestern metropolis. The new 
bond is established by an alliance consummated between the 
Northwestern Telephone Exchange Company on the one hand 
and the Western Electric System, the Western Electric Tele- 
phone Company, the Minnesota Mutual Telephone and Tele- 
graph Company and all their dependent and allied companies on 
the other hand, which include the Southern Minnesota and 
Southern Dakota Telephone Companies, the Union Electric 
Telephone Company, the Minnesota Central Company and 
Western Minnesota Telephone Company. 

The parties to the agreement agree that their respective long- 
distance lines shall hereafter operate in harmony and in direct 
connection. They will be interconnected so that any town in 
the territory of any company which is a party to the agreement 
can get direct telephone connection with any other town on any 
of the wires of the allied companies. Between 3,000 and 4,000 
miles of long-distance line are put in connection with Minne- 
apolis, making it possible to reach about 8,000 miles of wire from 
this city. 

The Northwestern Telephone Exchange, as one part of the 
agreement, purchases the entire system of the Union Electric 
Company, which is the only one of the independent companies 
in the deal whose lines are paralleled by those of the Northwest- 
ern. The amount of cash involved in this transaction is not 
given, but it is the only cash consideration. The rest of the 
agreement hinges upon mutual benefits. Each of the parties to 
the deal—the Northwestern people on the one hand and the In- 
dependent people on the other—expect mutually to profit by 
the new arrangement and get additional business. The Inde- 
pendent people are to allow the Northwestern people to put the 
Bell instruments on the independent lines from end to end. The 
rental charged for them includes the cost of repairs and is so 
small that the independent people say it is about as cheap as 
they can keep their present instruments in repair. 

Connections will at once be made between the two systems 
wherever necessary, and within thirty days communication be- 
tween all points on both systems will be open. Those most in- 
timately concerned in the new deal promise that rates will be 
fair and equitable. They will be on the basis of “one rate.” That 
means that where the use of the telephone involves both North- 
western and Independent lines the rate will be the same as it 
would be for the same distance on the lines of one company. 

This is said to be the first time a Bell company has ever en- 
tered into such an extensive arrangement with an independent 
system. Generally it has been the Bell policy to ignore or fight 
the independent companies. On the other hand, there is no 
transfer of stock, and the independent companies maintain their 
separate existence and build and maintain their own lines. The 
adoption of Bell instruments practically brings them into the 
Bell ranks. 

There is now left in the general territory outlined above not a 
single independent long distance line. The new alliance does 
not intend to combat local independent exchanges. They will be 
offered connections with the long distance lines if their service 
is good. 

There is much speculation as to what will be the effect of this 
agreement on the Mississippi Valley Telephone Company, which 
is now putting in an independent exchange in Minneapolis. It 
seems to be shut off from all long distance connections unless it 
builds its own long distance lines. All the parties to the agree- 
ment are bound not to have any business relations with other 
companies, thus preventing outsiders from making any sort of 
connections with them. 


Western Union Figures. 


The estimated statement of the Western Union Telegraph 
Company for the quarter ending September 30, as compared with 
actual figures of the same period a year ago, shows revenues, 
$1,550,000, a decrease of $153,851; interest, $224,500, an increase of 
$82; balance, $1,325,500, a decrease of $153,933; dividend, $1,216,- 
990, an increase of $18; surplus, $108,510, a decrease of $153,951; 
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previous surplus, $7,963,235, an increase of $315,694; total surplus, 
$8,071,745, an increase of $161,743. A quarterly dividend of 1% 
per cent. has been declared. 


The “W. & C.” Telephone Receiver. 


THE independent telephone manufacturers and exchanges 
have been laboring under certain difficulties ever since 
their beginning. Most of these difficulties have been overcome, 
one at a time, by improved methods and improved manufac- 
turing. One of the greatest difficulties and the last to be reme- 
died is the independent telephone receiver. This, as well as the 
transmitter, is absolutely essential to good service, and it is as- 
serted that until to-day there has been no really first-class re- 
ceiver produced at a price within reason. 

The W. & C. bipolar receiver, which has just been placed 
on the market by Whitman & Couch, of Boston, is regarded by 
them as being as perfect a receiver as has ever yet been pro- 
duced, one that will, no doubt, make many an exchange which 
has been laboring a long while trying to get good service and to 
reduce expenses as well, see that by doing away with a trouble- 
hunter, constantly adjusting the old style receivers and replacing 
them with a permanently adjusted receiver, they will save money 
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and make lines heretofore almost useless talk up as well as when 
the old style of receiver was first installed. 

The cuts Figs. 1 and 2 represent the longitudinal sections >f 
the W. & C. bipolar receiver, showing the heavy magnet, brass 
spools and the new method of fastening the interior of the shell, 
so that expansion and contraction of the shell affects the adjust- 
ment in no way. As will be seen by the cuts, the magnets are 
secured to the pole-pieces by a bolt, which binds the two to- 
gether upon the brass bed plate. Thus the whole interior is as 
of one piece. This is all held in the shell by two machine screws 
at a point so near the diaphragm that the shell can contract or 
expand without changing the adjustment. 

The shell is made of the best hard rubber and is turned off 
and polished. The interior of the shell is not round like other 
shells, but is rectangular, with the corners rounded, thus form- 
ing a close fit to the magnet and giving great strength to the 
shell itself. 

The pole pieces are nickel-plated brass, and the soft iron cores 
are milled off absolutely even and parallel. Wherever the con- 
nections from pole-piece and magnet occur the su faces are 
milled, thus giving the best possible contact space. 

As a whole, the receiver is put forward as the best that can be 
obtained, with A No. 1 material, labor and electrical knowledge, 
and should find a place on every telephone circuit in the country. 


ELIZABETH, N. J. The American Automobile Company 
has been incorporated, with a capital stock of $500,000. Its head- 
quarters will be at Plainfield, where it will engage in the manu- 
facture of motors and other electrical apparatus for horseless 
vehicles, etc. 
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Depreciation of Candle-Power of Welsbach Mar- 
tles. 


G^ companies have very generally claimed that the mantles 
used with Welsbach burners maintain their candle power 
practically constant until the mantles are destroyed. Recent in- 
vestigations, however, show that the depreciation of candle 
power in Welsbach mantles is as rapid as, or even more rapid, 
than in the filaments of incandescent lamps. The accompanying 
curves show the average results of a series of tests made on in- 
candescent lamps of General Electric manufacture and Welsbach 
burners. 

Curve 1 shows that a good 32 candle power incandescent lamp 
burns 415 hours before its candle power drops to 80 per cent. of 
the initial value. Curve No. 2 shows that a Welsbach burner 
suffers the same depreciation in only 230 hours. In other words, 
the depreciation of the Welsbach mantle is so much greater than 
that of the incandescent filament that the Welsbach burner drops 
to 80 per cent. of its initial candle power 185 hours sooner than 
the incandescent lamp. 

Economy dictates the substitution of a new incandescent lamp 
when the initial candle power has depreciated to 80 per cent., but 
taking into account the high first cost of Welsbach mantles and 
the low cost of operation, a mantle would undoubtedly be con- 
tinued in use until its candle power has dropped much lower. In 
this case the customer would be obliged to consume the same 
amount of gas and thus be at the same expense, although the 
light obtained would be much diminished in power.’ For ex- 
ample, if a Welsbach mantle having an initial candle power of 32 
were burned for 500 hours its candle power, according to the 
curve, would drop about 27 per cent., leaving approximately 23.4 
candles. 

In 1897 tests were made in Berlin, in which two English ano 
three German mantles were tested. The standard of light used 
was the Heffner amyl acetate lamp, in connection with a Lum- 
mer-Brodhun photometer, the gas being measured by an Elster 
experimental gas meter. Much care was taken to secure uniform 
and reliable results, the room being thoroughly ventilated and 
draughts at the same time avoided, as it has been found that the 
light is materially affected if there is not an ample supply of 
fresh air. The horizontal candle power was measured in three 
directions, 120 degrees apart, and the mean taken as the correct 
reading, the measurements being taken every twenty-four hours. 
The final table, which contains practically all the important re- 
sults, is given here: 


Make of Mantles. Candle-Power. Percentage 
Fall. 

Me i, | ins e Ha 
English mantle No. 1....... 36. 33-4 14. 7.2 61.2 
English mantle No. 2....... 52.9 49. 29.7 74 438 
German mantle No. 1...... 70.3 49.7 28.2 29.3 59.9 
German mantle No. 2....... 53-5. 40.3 33.3 24.7 37.7 
German mantle No. 3...... 62.6 57.1 47.5 8.8 24.1 


An important feature in connection with incandescent gas 
burners is that of the proportion of the size of the mantle to the 
Bunsen burner. In many cases the mantle is much too large 
for the burner, and, in consequence, does not become properly 
incandescent all over. It also shrinks and warps out of shape to 
a much greater extent than when smaller. Tests also showed 
that the light absorbed by mica chimneys as compared with glass 
was as much as 9.4 per cent. 

Mr. E. A. Medley, who made the report of these tests, sums 
up as follows: “The mantles give a wonderfully good light 
when new, but the extreme rapidity with which the light falls off 
and the consequent shortness of their efficient life, even when 
treated with every consideration due to their somewhat delicate 
constitutions, makes them far from an ideal illuminant. With 
the possible exception of the German mantle No. 3, a great deal 
of improvement is necessary before, for domestic lighting at any 
rate, they can be considered satisfactory.” The depreciation of 
candle power of Welsbach mantles should be thoroughly consid- 
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ered in connection with the heat given out, consumption of oxy- 
gen from the air, contamination of the air, inconvenience of 
lighting. danger from fire and other disadvantages which are 


Per cent. candie-power 


Hours. 


CURVES OF LAMP AND MANTLE DEPRECIATION. 


common to any gas system, and station managers may find from 
the facts given above cogent arguments in favor of eliminating 
these disadvantages by discarding the Welsbach burner for the 
more convenient and more satisfactory electric lamp. 


The Gear Cutting Work of Van Dorn & Dutton 
Company, Cleveland, O. 


‘THs company claims to be the second largest manufacturer 
in the country, of gears and pinions for street railway 
service, although the output of the works is not confined to this 
particular product, but embraces standard cut gears for all pur- 
poses up to 54 inches in diameter. The works occupy a new 
brick building at 1796 East Madison avenue, having a ground 
area of 40 by 160 feet, and three stories in height, with basement. 
The heavy tool equipment, including the large planers and 
lathes, together with 100-ton wheel press, occupy the basement. 
Iiere are also located the heating appliances consisting of a 
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FIG, 1.—GEAR CUTTING SHOPS OF VAN DORN & DUTTON, 
CLEVELAND, OHIO. 


Sturtevant fan and a case of steam pipes through which the air 
is forced, and from which it is led to the upper floors through 
galvanized iron conductors with suitable branches. The black- 
smith forges are also located in this department, together with 


THE ELECTRICAL ENGINEER. 


[Vol. XXVI. No. 543. 


a 65 h. p. engine which furnishes the power for the entire works, 
including the operation of a freight elevator. The principal tool 
equipment, however, is located on the first floor, and includes a 
large number of special machines, the most interesting of which 
are the milling machines on which the gears are cut. These 


are sixteen in number, and are placed in two rows, side by side. 
near the back end of the room. The number of these machines 
is being constantly increased to keep up with the demand, and 
three new ones have been recently ordered. The equipment 
embraces machines manufactured by Gou'd & Eberhardt, Brain- 
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FIG. 2.—MACHINERY FOR GEAR AND PINION CUTTING. 


ard and special machines of other make. Among the other 
special machines is a large turret-headed lathe known as a gear 
lathe, of sufficient capacity for boring and turning the largest 
size motor gears. The material from which the gears are cut 
is steel, malleable iron and cast iron. Not only solid pinions are 
manufactured, but also rawhide pinions and pinions composed 
of rawhide and steel. The steel plates from which the latter are 
made are first cut or stamped out, from 34-inch metal, then 
bored, and after being assembled are turned down to proper size, 
when the teeth are milled as for solid blanks, The works em- 
ploy a large force of men, and the capacity of the establishment 
is 20 gears and 40 pinions a day. The company not only enjoys 
a large patronage from local street railways, but supplies gears 
for street railways in all parts of the country. 

The active members of the firm are J. H. Van Dorn, presi- 
dent, who is also proprietor of the Van Dorn Iron Works, which 
are located in the same neighborhood, and in which over 200 
men are employed, the product being structural steel work. 
W. A. Dutton, formerly Dorner & Dutton Company, is secre- 
tary and treasurer, and the superintendent is Mr. Franklin 
Schneider, formerly assistant superintendent in the shops of the 
Brush Electric Company. 


Y. M. C. A. Classes. 


At this time of the year many young men who are engaged in 
business in the daytime are making their plans to study in even- 


ing schools. These are the young men who think, and think to 
a purpose, and are advanced in business by reason of their in- 
creased value to their employers. 

The Young Men’s Christian Association conducts evening 
classes in commercial, scientific and language courses. At the 
West Side Branch of the Association, 318 West Fifty-seventh 
street, New York, the opening exercises of the educational 
classes will be held in the Auditorium on Monday evening, Oc- 
tober 3, at 8:15 p. m. Rev. J. M. Buckley, D. D.. editor of the 
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New York Christian Advocate, will make the address of the 
evening and music will be furnished by the Orpheus Mandolin 
and Guitar Club and Mr. J. Armour Galloway. The West Side 
Branch is the most modern and best equipped building for as- 
sociation work in this country, and on this evening all its rooms 
will be open to visitors. 

Further information may be obtained of the Secretary, Dr. D. 
E. Yarnell, 318 West Fifty-seventh street. 


Mr. C. S. Sergeant. 


T HE portrait we present here of Mr. Sergeant, the new presi- 

dent of the American Street Railway Association, is one 
which does him justice, having been taken in response to a re- 
quest for it. He is now 46 years of age, having been born at 
Northampton, Mass., in 1852. He became connected with the 
Eastern Railroad, in Boston, in 1876, and as general auditor, re- 
-organized the company’s accounting system. In 1887 he took 
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MR. C. S. SERGEANT. 


the position of auditor with the West End Street Railway Com- 
“pany; in 1891 he became second vice-president, and in 1892 gen- 
eral manager of the entire system. He has therefore a ripe ex- 
perience with all the inner details of steam, horse and electric 
railway management, and during the past year has been deeply 
‘engaged in carrying out the adjustment of the West End sys- 
‘tem to the new Boston subways. 


PROF. F. W. CHANDLER, of the Massachusetts Institute 
of Technology, has accepted the invitation of the Executive 
Committee of the Massachusetts Charitable Mechanic Associa- 
tion and will serve on the board of judges of the Shattuck prize 
competition of designs for artisans’ homes in conjunction with 
Prof. H. Langford Warren, of Harvard, and Mr. J. M. Carrére, 
of New York. 


LIEUT. T. H. WOOD, of the Gloucester, has returned to 
‘civil life and is resuming his duties as president of the Ball & 
Wood Engine Company. He had a very active part in the Ha- 
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vana blockade, the bottling-up of Cervera’s fleet, the destruction 
of the Pluton and Furor, the surrender of Santiago, the attack 
on Porto Rico and other episodes of the war. The campaign 
was trying and exhaustive, but he would not have missed the 
experience for a good deal. He has a number of souvenirs of 
his fights. 


MR. W. J. CLARK, manager of the railway department of the 
General Electric Company, is the author of a very interesting 
work on “Commercial Cuba,” which the Scribners are just about 
bringing out. It will deal with the practical possibilities of West 
Indian trade and commerce as viewed by a shrewd and compe- 
tent observer who has spent some time in that part of the world. 


MR. J. G. HICKCOX. We take great pleasure in announc- 
ing the engagement of Mr. J. G. Hickcox, secretary and treas- 
urer of the Cutter-Hammer Manufacturing Company, of Chi- 
cago, to Miss Claire Whitcomb, daughter of H. F. Whitcomb, 
Esq., general manager of the Wisconsin Central Railroad. Mr. 
Hickcox has by his uniformly courteous business methods made 
for himself a host af friends in the electrical business who will all 
be glad to hear of his approaching happiness and wish him good 
luck. 

COL. EUGENE GRIFFIN, U. S. A., first vice-president of 
the General Electric Company, has returned home from Porto 
Rico, whither he went with the First Regiment of the U. S. Vol- 
unteer Engineer Corps. He is resting at home to recover from 
general debility, having lost thirty pounds in weight in the 
six weeks of absence. 

MR. E. W. DAVIS, formerly superintendent of the McKees- 
port & Reynoldton branch of the Union Traction Company, 
Pittsburg, has become general manager of the Versailles Trac- 
tion Company’s lines, running between McKeesport and Ver- 
sailles. 


One of the most largely attended meetings of the Old Time 
Telegraphers’ Association ever held convened in the Bee Build- 
ing, Omaha, Neb., on September 13. Mayor Moore delivered an 
address of welcome and presented a key to the city in the form of 
a telegraphic key. A. H. Bliss, of Chicago, responded on be- 


half of the Association. The next annual meeting of the Asso- 
ciation will be at Boston. The following officers were elected: 
Thomas Roche, Boston, president; John Brant, New York, sec- 
retary and treasurer. The executive committee will include these 
officers and H. J. Petingall, Boston; James Compton, Nashville; 
J. J. Dickey, Omaha, and S. A. Duncan, Pittsburg. ` 

The Society of the United States Military Telegraph Corps 
also met in annual convention at Omaha. The feature of the 
meeting was the report of President Wilson, who reviewed the 
work of the year, especially the efforts to secure recognition for 
the military telegraphers along with the other arms of the ser- 
vice, the arrangements for membership in the G. A. R. and the 
tender of service to President McKinley. The following officers 
were chosen for the ensuing year: President, W. B. Wilson, of 
Philadelphia; vice-president, James Ives, of New York; secre- 
tary and treasurer, J. E. Pettit, of Chicago. 


AMERICAN INSTITUTE OF ELECTRICAL ENGIN- 
FERS. The one hundred and twenty-seventh meeting of the 
Institute will be held at 12 West Thirty-first street, New York 
City, on Wednesday, September 28, 1898, at 8 o’clock p. m. A 
paper will be presented by Charles P. Matthews, of Purdue Uni- 
versity, Lafayette, Ind., on the “Photometry of the Enclosed 
Alternating Arc.” 


PITTSBURG, PA.—The Pennsylvania Tube Works is about 
to introduce electric power in its new plant on Second avenue, 
substituting electric motors for a large number of small sta- 
tionary engines. The tube mills have used 150,000 pounds of 
coal per month, and it is expected to save one-third of this by 
resorting to electricity, besides gaining incidental advantages 
in cleanliness, convenience, etc. 
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Classified Digest of U. S. Electrical Patents 


Issued September 20, 1898. 
Batteries, Secondary:— 


ELECTRIC BATTERY. V. Jeanty, Paris, France, 611,012. Filed Oct. 
21, 1897. The exciting liquid is, chemically speaking, kept separate 
from the depolarizing liquid, although electrically the electrodes are 
directly connected. 

Conductors, Conduits and Insulators: — 


ELECTRIC COUPLING. J. F. McElroy, Albany, N. Y., 611,000. 
Filed Jan. 9, 1896. A coupler adapted for use in coupling the electric 
cables supplying heat or light to a train. 

Distribution :— 


SYSTEM OF ELECTRICAL DISTRIBUTION. C. F. Scott, Pittsburg, 
Pa., 611,151. Filed Oct. 22, 1897. Means whereby a single-phase cir- 
cuit in a three-wire system may be supplemented by a fourth con- 
ductor in such manner as to provide a four-wire, two-phase circuit 
suitable for the operation of two-phase alternating current motors, as 
well as single-phase translating devices. 

Dynamos end Motors :— 


SAFETY DEVICE FOR DYNAMO ELECTRIC MACHINES. E. M. 
Hewlett, Schenectady, N. Y., 610,904. Filed April 4, 1898. Com- 
bines, with an electric generator, a prime motor driving the genera- 
tor, a governor for the prime mover, and means controlled by the gov. 
ernor for pia aA the circuit of the generator. 

COMBINED GENERATOR AND STEAM ENGINE. M. L. Whit- 
field, Memphis, Tenn.. 611,006. Filed Nov. 16, 1897. Consists of a 
field magnet, having its interior hollowed so as to constitute a piston 
chamber, and having valve passages formed within the field magnet 
in combination with a piston and suitable valve mechanism. 

Blectro-Metallurgy :— 


APPARATUS FOR ELECTROPLATING ARTICLES IN BULK. G. 
Langbein, Leipsic, Germany, 610,007. Filed Jan. 22, 1898. An ap- 
aratus adapted to hold articles to be electroplated, the apparatus 
eing given a rocking movement instead of a rotary movement. 

METHOD OF FORMING INTEGRAL METALLIC COATINGS 
UPON SURFACES. E. T. Thomas, New York, 610,954. Filed April 
27, 1892. Especially applicable to marine use, as for ships, the metal 
forming one continuous integral coat of electrically deposited and 
united material. 

ELECTROPLATING APPARATUS. H. R. Boisser, New York, 611,- 
100. Filed Jan. 14, 1898. Consists of a tank containing a work-sup- 
porting cathode and movable about any upwardly arranged axis, an 
anode above the cathode and supported independently of the tank and 
cathode, and power devices to rotate the tank 


APPARATUS FOR ELECTRICALLY COATING WIRE. W. S. Raw- 
ton Dereon England, 611,148. Filed Dec. 24, 1897. Details of 
construction. 


Lamps and Appurtemances:— 


ELECTRIC ARC LAMP. M. Harris, New York, 610,898. Filed Oct. 
27, 1897. An enclosed arc lamp of such construction as to permit the 
trimming of the amp without the removal of the globe. 

ELECTRIC ARC LAMP. F. S. Worsley, London, England, 611,162. 
Filed March 15, 1898. Is provided with short-circuiting devices com- 
prising in combination with the main coil of the lamp and its core, a 
piece of magnetizable material with which the core is adapted to 
come into contact and short circuit the carbons when their proper 
feeding is interrupted. 

Measurements :— 


ELECTRIC METER. C. D. Haskins, Newton, Mass., 610,899. Filed 
June 24, 1898. A method of calibrating an electric meter, which con- 
sista in changing the current flow in the starting coil to compensate 
for local errors without changing the current flow in the armature 


circuit. 

ELECTROSTATIC MEASURING INSTRUMENT. E. Thomson, 
Swampscott, Mass., 610,928. Filed March 27, 1897. Comprises sta- 
tionary inductors and a vibrating needle, the vanes of the needle being 
segments of a cylinder, with a permanent magnet whose lines of force 
cross the path of one of the vanes of the needle at right angles 
thereto. 

Miscellaneous :— 


ELECTRIC HEATER. J. F. McElroy, Albany, N. Y., 610,999. Filed 
March 18, 1895. Designed for street car use. Details of construc- 


tion. 

ELECTRIC HEATING SYSTEM. J. F. McElroy, Albany, N. Y., 611,- 
001. Filed July : A system of car-heating utilizing electricity 
generated by the motors which are run as generators, when discon- 
connected from the source of power. 

ELECTRIC FURNACE. R. Pignotti, F. Lori, S. Regnoli, M. Besso 
and M. Pantaleon, Rome, Italy, 611,142. Filed June 27, 1898. Con- 
sists of a furnace paving a substantially air-tight chamber, in which 
the reactions take place for the ‘purpose of preventing the combustion 
of the gases generated and of diminishing the waste of the electrodes. 

METHOD AND MEANS FOR MANUFACTURING METAL TUB- 
ING. E. E. Ries, New York, 611,222. Filed Jan. 18, 1896. Means 

to produce tubing, in which the meeting edges are welded together in 

such manner that the tubing may be redrawn cold without weakening 
the joint, a process only possible heretofore with ingot or weldless- 
formed tubing. 

Railways and Apptiances:— 

RAIL BOND. J. E. Lloyd, New York, 610,909. Filed Nov. 12, 1898. 
Details of construction. 

TROLLEY. O. W. Swanson, Tacoma, Wash., 610,927. Filed Sept. 18, 
1897. Comprises a center member provided with opposite hubs, 
squared at the outer extremities, and provided with an annular recess 
between the member and Er 

ELECTRIC RAILWAY CONSTRUCTION. W. Chapman and P. W. 
Davis, Pittsburg, Pa., 611,056. Filed Nov. 23, 1 contact rail 
of inverted trough shape, in combination with a clamp having jaws 
for gripping the rail edges, a block provided with a socket for the 

supply conductor, a plastic bond between the block and the raii and a 

wedge between the block and the clamp. 
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ELECTRIC RAILWAY CAR TRUCK. G. J. Capewell, Hartford, Conn, 
610,894. Filed June 14, 1898. Designed for a single rail track, __ 
ELECTRIC BRAKE. J. B. Linn, Schenectady, N. Y., 610,908. Filed 
an. 7, 1898. Combines a number of dynamo electric armatures and 
rake mechanisms upon common axles, and means for passing the 
current from one armature through the field of another of the dynamo- 
electric machines. i 

ELECTRIC LOCOMOTIVE. W. S. G. Baker, Baltimore, Md., 610,982. 
Filed Nov. 24, 1894. Details of construction. 


Regulation :— 


CONTROLLER FOR ELECTRIC MOTORS. F. E. Case, Schenectady, 
N. Y., 610,895. Filed April 2, 1898., Comprises a controller for 
electric motors operated in pairs in series or parallel, three-blade, cut- 
out switches for each motor, the outer blades of which shift the motor 
connections, so that the motor corresponding to any switch operated 
is cut out at both ends, and the remaining motors are connected in 
parallel, and the middle blade of which opens a connection common 
to all the switches. 

GOVERNING, REVERSING AND BRAKING CONTROLLER. T. 
Von Zweigbergk, Cleveland, O., 611,088. Filed Feb. 23, 1898. De- 
tails of construction. 

METHOD AND MEANS FOR CONTROLLING AND CUTTING 
OUT ELECTRIC MOTORS. T. Von Zweikbergk, Cleveland, O.,. 
611,089. Filed April 29, 1898. Comprises a series paralel governing- 
switch, two lines leading from the governing switch to the reversi 
switch, and a cut-out in each of these lines, the cut-out being adapted. 
to open the line without connecting it with any other line, and means 
for holding the cut-out in this open position. , 

CONTROLLER. T. Von Zweigbergk, Cleveland, O., 611,090. Filed 
April 29, 1898. Embodies a reversing switch with a disengagable 
connection between its operating lever and its body, and means where- 
by such connection may become disengaged when the current is 


turned on. 

ELECTRIC CONTROLLER. S. Harris, Twinsburg, O., 611,215. Filed- 
May 2, 1898. Comprises a pair of concentric shafts, a pair of switch 
cylinders carried thereby, two sets of fixed fingers engaging them, and 
a single mechanism arranged to actuate either of the shafts. 

Switches, Cut-Outs, Etc.:— 


AUTOMATIC CIRCUIT BREAKING SWITCH. W. F. Bossert and 
W. D. Pomeroy, Utica, N. Y., 610,887. Filed July 12, 1897. An. 
electrical catch tor securing the switch in open position, the catch be- 
ing operated by a nurmally open sub-circuit closed by the switch in 
open position with reference to the main circuit. 

CIRCUIT BREAKER FOR THREE-WIRE SYSTEMS. E. M. Hew- 
lett, Schenectady, N. Y., 610,903. Filed Sept. 7, 1897.. Comprises a 
main switch, having a plurality of coils, and a relay having differenti 
wound coils connected in the two sides of the three-wire system, wit 
a circuit controlled by the relay, including one of the coils upon the 
circuit breaker. 

CONTACT FINGER FOR CONTROLLERS OR ELECTRIC 
SWITCHES. T. Von Zweigbergk, Cleveland, O., 611,087. Filed. 
Feb. 23, 1898. Details of construction. , : i 

RHEOSTAT. C. H. Richardson and L. McMakin, Jr., Philadelphia,. 
Pa., 611,185. Filed Feb. 3, 1898. Comprises a case, a resistance 
track, a movable contact arm, the handle for turning the contact arm. 
provided with a dial plate, and an index supported in fixed relation to 


the rheostat case. 

CIRCUIT INTERRUPTING DEVICE. D. McF. Moore, Newark, N. 
“ 206. Filed July 3, 1 A brake wheel of metal filled in 
etween the contact surfaces with vitreous insulating material. 
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Details of the Westinghouse-Walker Consolidation. 


M R. GEORGE WESTINGHOUSE, president of the West-- 
inghouse Electric and Manufacturing Company, makes. 
the following announcement on behalf of his company: 

“The election this day of Roswell P. Flower and Anthony N. 
Brady as members of the Board of Directors of the Westing- 
house Electric and Manufacturing Company to represent the in- 
terests of the former stockholders of the Walker Company com- 
pletes the union of the interests of the Walker Company, of 
Cleveland, with those of the Westinghouse Electric and Manu- 
facturing Company. The purchase by the Westinghouse Com- 
pany includes substantially all of the outstanding stock and alt 
but $850,000 of the $2,500,000 of the twenty-year bonds of the 
Walker Company, the $850,000 remaining a first lien upon the 
property. The recent sale by the Westinghouse Company of. 
$3,000,000 of debenture certificates has erroneously been con- 
nected with this transaction. The entire proceeds of the sale 
of these debenture certificates were used in retiring the floating 
and other debt of the company, as previously announced. 

“The increase in the total yearly fixed charges of the Westing- 
house Company, due to the purchase of the Walker Company,. 
will be but a little more than the sum that the Walker Company 
has been expending annually in defending patent litigation insti- 
tuted by the General Electric and Westinghouse Companies. The 
acquisition of the Walker Company will, by reason of the agree- 
ment of March 31, 1896, between the General Electric and West- 
inghouse Companies, put an. end to this patent litigation and: 
very large anual expenditure on both sides. The business of the- 
Walker Company, as a controlled company of the Westinghouse 
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Company, will be entitled to the protection of the patents of the 
Westinghouse and General Electric Companies, and will in all 
respects be subject to the agreement between these two compa- 
nies in relation to patents. 

“The Westinghouse Company regards the business and good 
will of the Walker Company as a valuable acquisition, espe- 
cially as the Walker Company brings with it upward of $1,250,000 
unfilled orders. The Walker Company has at Cleveland modern 
and extensive works, equipped with machinery capable of manu- 
facturing the largest types of railway apparatus, and will, with 
the works of the Westinghouse Company at East Pittsburg, con- 
stitute a manufacturing plant second to none in the country. 
The capacity and profits of the two companies will be increased 
by carefully harmonizing the manufacturing and selling opera- 
tions, and the direct savings thereby effected should exceed the 
fixed charges incurred by the purchase of the Walker Company. 
The shipments of both companies, owing to the large orders on 
hand, have been increasing during the past few months, and ex- 
ceeded $750,000 for August. 

“The total fixed charges of the Westinghouse Company, in- 
cluding those due to the Walker purchase and the dividends on 
its preferred stock, will be $42,000 per month.” - 


The Safety Third-Rail Electric Co. 


Papers incorporating the Safety Third-Rail Electric Com- 
pany, of New York, have been filed with the Secretary of State. 
The company has a capital of $1,000,000. Its directors are Em- 
erson McMillin, Emerson McMillin, Jr., W. F. Douthirt, C. T. 
Scoville, R. H. Beach, Wm. M. Keepers, David F. Halsted, 
John McLeod Murphy and Louis Steckler, of New York City. 
It owns the Murphy third-rail system, which has attracted so 
much attention of late and which has been very fully described 
in The Electrical Engineer. 
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A Good Fall Outlook. 


The course of events in Wall street has been a trifle dull and 
downward owing to the dearness of money, but it looks as 
though an upward turn might come any moment, for money is 
not so dear after all, and gold is coming this way. General trade 
conditions are reported excellent and again a strong foreign de- 
mand for our wheat at rising prices has made itself felt. All the 
authorities who have been interviewed on the subject predict an 
* active fall trade. Out West it 1s already very good. 

During the past week 7,662 shares of Western Union were 
sold, closing at 924%. New General Electric stock sold well to 
the extent of 18,200 shares, closing at 7814. New York Metro- 
politan Street Railway sold up to 156% on 7,864 shares. New 
York Edison closed at 131. In Boston, American Bell Tele- 
phone closed strongly at 282 and West End Railroad at 8514. 

Copper, New York, was 1214 cents. Heavy steel rail, Eastern 
mill, $18. A better price is looked for in iron and steel. 


i 


Western Electric Company. 


Bulletin No. 7,002 has just been issued by the Western Elec- 
tric Company, Chicago and New York, and is a comprehensive 
pamphlet dealing with the arc lighting system, arc lamps and ac- 
cessories developed by this company. The lamps illustrated 
and described are the following: Open arc lamps, for constant 
current, double carbon, single narrow and wide frame outdoor 
lamps, narrow frame single carbon waterproof lamps, single 
side rod lamps, ornamental lamps, low ceiling lamps, focusing 
lamps specially adapted for street lighting, open arc constant 
potential lamps for indoor and outdoor use. the Krueger thea- 
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tre lamps, with patent lens box for the concentration of light, 
and an Olivette box for the dispersion and coloring of light. 
Enclosed arc lamps, plain chain feed lamps for 110-volt circuits. 
and a life of from 130 to 150 hours, ornamental chain feed and 
direct carbon feed lamps and others. For each type of lamp data 
as to the amperage, voltage, length of carbons, hours of burn- 
ing in one trimming, length over all in feet and inches, weight 
with globe, size and style of finish are given. The catalogue also 
contains a description of the bell insulator and hanger switch, 
arc light line switches and globes. It will be sent to anyone on 
application. 

In all the fortifications along our coast defenses the fire com- 
mander’s station is connected with the battery commander’s 
station both by telephone and by speaking tubes, one acting as 
a reserve for the other. Considerable of the A-1 lap-seamed 
speaking tube manufactured by the Western Electric Company 
was used by the Government. 

Dry batteries have been found very useful for signal service 
in the field. The Western Electric Company manufacture the 
W. E. dry battery, which has a high efficiency and long life and 
is admirably adapted for emergencies. 

This company, of New York and Chicago, have recently is- 
sued a small pamphlet illustrating electric linemen’s construc- 
tion tools and hardware specialties such as splicing clamps, 
climbers, shovels, spoons, digging bars, poles, hooks, reels, 
wrenches, pliers, vises, come-alongs, brick drills, belts, pulley 
blocks, ladles, torches, etc. The catalogue will be sent to any- 
one on application. 


Columbia Phonograph Company. | 


A very amusing and useful catalogue has just been issued by 
the above company, 1155 Broadway, New York, about the ma- 
chine that talks, and contains a great deal of valuable informa- 
tion as to the correct and varied use of the graphophone. It 
points out its advantages in regard to speed, convenience, dis- 
patch, accuracy, independence, economy, simplicity, tirelessness, 
progressiveness and subdivision of labor. Of the various types 
illustrated special mention should be made of the Columbia 
model, Bijou Universal, Coin-slot, and a continuous running 
graphophone. Electric motors and miscellaneous supplies are 
also furnished by the company. The catalogue will be sent any 
one on application. Accompanying it is a very neat little 
booklet entitled “The Old and the New,” which must be read 
to be appreciated. 


The Taunton Snow Plows. 


A catalogue worthy of the company from whose press it is 
issued is one showing the standard and heavy-nose plow and 
the double-track share plow made by the Taunton Locomotive 
and Manufacturing Company, Taunton, Mass. The catalogue 
measures 814 by 10% inches, and contains beautiful half-tone 1l- 
lustrations of the exterior and interior of the various styles of 
plows manufactured by this company. There is also given a 
complete list of the users of these plows, specifications as to 
their sizes and prices. 


Central Telephone & Electric Company. 


A very attractive poster illustrating “Everything Used With 
Telephones” made by this company, located at 1123 Pine street, 
St. Louis, Mo., has been sent out to the trade and undoubtedly 
graces many sales rooms and offices. The following instru- 
ments are illustrated: The Improved series magneto bell, 2oth 
Century and Excelsior telephone transmitter and the “Central’” 
metal head receiver, desk telephone, etc. A description of each 
one of these instruments is given, and this poster will be sent 
to anyone on application. 


The Largest Dynamo in the World. 


This is the title of a very instructive booklet recently issued by 
the Walker Company, Cleveland, O., which contains a com- 
plete and detailed description of the 4,000 horse power machine 
built by this company for the Boston Elevated Railway Com- 
pany. The article was written by Prof. Sidney H. Short, which 
in itself gives prominence and value to the material contained 
in the book. The latter is profusely illustrated and contains 
much valuable data which is certainly unique on account of the 
machine being the largest one ever designed and built. The 
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company have also distributed during the last month circulars 
No. 1080 to 1086 inclusive, dealing respectively with blow-out 
controllers, steel lighting generators, electric railway generators, 
the Love underground conduit, alternating current apparatus, 
Walker street railway motors and boosters. It is a very inter- 
esting and valuable set of catalogues, which contain a consider- 
able quantity of valuable information. 


The General Electric Co’s. Literature At Omaha. 


For distribution at the Trans-Mississippi Exposition at 
Omaha, the General Electric Co. issued from its press, a neat 
little brochure, very fully illustrated. As all the machinery used 
to light the grounds and buildings of the Exhibition and to sup- 
ply the power was furnished by the General Electric Company, 
the types of apparatus shown in the book enable the visitor 
readily to identify each type as he meets with it in the exhibit 
or in any part of the working plant itself. On the back of the 
front cover is a general view on the exposition grounds, and 
throughout the entire book are pictures showing various build- 
ings and interesting features. The book further illustrates Gen- 
eral Electric lamps, single-phase generators, Brush arc genera- 
tors, monocyclic generators in course of construction, trans- 
formers, wattmeters, railway motors, three-phase induction 
motors, fan motors, air-blast transformers, lightning arresters, 
railway controllers and other General Electric apparatus. The 
centre piece is a general view of the Schenectady works of the 
company. Many thousands of these little books have been 
printed and the demand for them at the exhibition has kept the 
company’s presses fully occupied. 


ELECTRIC STORAGE BATTERY COMPANY has issued 
in Circular No. 45 an interesting illustrated account of the stor- 
age equipment in the station of the Barre-Montpelier (Vt.) Trac- 
tion Company, the line being the first in the United States oper- 
ated exclusively from rotary converters with storage battery 
auxiliaries. 


LEHIGH UNIVERSITY. The course of electrical engineer- 
ing at Lehigh University is under the direction of Prof. W. S. 
Franklin, and a catalogue issued on the subject gives a large 
amount of useful information as to the curriculum, the equip- 
ment, etc. This institution at South Bethlehem, Pa., has done 
a large amount of good work in technical studies and is pre- 
pared to-turn out qualified and well rounded men in all the de- 
partments of engineering. 


MACHADO & ROLLER, 203 Broadway. New York, send 
out a very neat catalogue of instruments of precision, switch- 
board voltmeters and ammeters, etc., as made by the Whitney 
Electrical Instrument Company. It gives some eighty pages of 
very full and complete data in regard to the apparatus, whose 
durability and reasonable price have given it a widespread use. 


THE JULIUS ANDRAE & SONS’ COMPANY, of Mil- 
waukee, Wis., have issued a revised price list of Andrae incan- 
descent lamps. A copy will be mailed to any one interested up- 
on request. The new telephone catalogue will be ready for dis- 
tribution within a fortnight. The demand for O. K. and 1900 
dry batteries is continuing at a healthy growth in Milwaukee and 
vicinity. Both these popular batteries are handled by the Julius 
Andrae & Sons’ Company. 


Fan Motors All the Year Around. 


Even though, according to the calendar, the summer is at an 
end, the demand for Western Electric fan motors continues. The 
public has become educated to the advantages of good ventila- 
tion and the fan motor has been found to be one of the best 
means of preventing stagnation of air. It is also useful for dry- 
ing purposes in photograph galleries, engraving establishments 
and laundries. 


THE EMPIRE, one of Milwaukee’s finest restaurants and 
cafes, has been equipped throughout with Lundell electric fans 
and motors by the Julius Andrae & Sons Company. The 
Sprague goods are very popular in the Cream City, nearly all 
the large and first-class hotels being equipped with the Lundell 
fans. 
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Hart H. & H. Push Switch. 


E Hart & Hegeman Mfg. Co., Hartford, Conn., claim that 

in their new push switch they have solved the problem that 
has bothered switch manufacturers for years and have produced 
a mechanism which can be operated with the least possible ef- 
fort, at the same time making quick and positive contact. This 
feature alone has already rendered the switch popular, as it is 
desirable that in hotels, private houses and other places wher: 
women and children use switches, something should be em- 
ployed which did not call for the strength of a mar’s hand to 
operate. 

The mechanism is shown by the cut, but should be operated to 
be fully appreciated. It is encased in one piece of porcelain. 
The contacts are of the “knife switch”? form. Switchplates are 
thoroughly insulated from the mechanism. The action is posi- 
tive, the break long and the carrying capacity is ample. It is 
wired from the front, and the ease with which wiring can be done 
has been warmly commended by wiremen. 

Through the courtesy of one of the largest central stations in 
the country an exhaustive test of the switch was made in their 
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inspection department, and the report received from their chief 
inspector reads as follows: “The switch tested was a double 
pole fiush snap switch, encased in porcelain, except the front, 
which was of plain nickel, and rubber push buttons, one marked 
to indicate light. The action of the switch was quick and posi- 
tive, breaking the circuit in four places. The switch was de- 
signed for 220 volts—10 amperes. The test consisted of making 
and breaking the circuit as follows: 115 volts, 15 amperes, 1,500 
times; 230 volts, 15 amperes, 1,500 times; 230 volts, 20 amperes, 
200 times. The switch worked perfectly free and no undue heat- 
ing or arcing was observed. At the end the switch was taken 
apart for examination and was found in good order, hardly 
showing that it had been used. No disastrous effect of arcing 
could be detected.” 

The switch has also been tested and approved by the National 
Board of Fire Underwriters. The Hart & Hegeman Manufac- 
turing Company report the receipt of letters from prominent 
electrical engineers in all parts of the country, all congratulating 
them on the result of their effort in the push switch line. 


E. PHILLIPS & SON, South Hanover, Mass., are running 
their factory full time and full handed. Orders for pure rolled 
zinc plates, which they manufacture for electric batteries, etc., 
are coming in from all parts of the country. This firm, having 
a large output. are in a position to furnish large quantities and 
will be pleased to quote prices on any size and dimensions af 
zincs. Their Boston office is located at 107 Summer street and 
is in charge of Mr. Morrill A. Phillips. 
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General Electric Magnetic Blow-Out Automatic 
Circuit Breakers. 


T HE inherent tendency of all circuit breaking devices to 

draw an arc at the last point of contact introduces a seri- 
ous problem in the design of all switches and cut-out appliances. 
The roughening effect of the arc on the contacts destroys in a 
short time the usefulness of the apparatus, ana as the voltage 
and current increase the difficulty is rapidly magnified. The 
only commercially practicable way of breaking direct current 
circuits at 400 volts and above has been ascertained by ex- 
haustive experiment to be by the use of a magnetic field, which 
destroys the arc at the instant of its formation, and promptly 
and positively opens the circuits and prevents injury to the con- 
tacts. The advantages of the use of the magnetic blow-out 
wherever a direct current electric circuit is to be opened are 
familiar to all users of electrical apparatus. By adding to a 
switch equipped with a blow-out magnet, a tripping device to 
open the circuit at a predetermined current, an automatic circuit 
breaker is obtained, which for convenience and reliability, may 
be said to be unsurpassed by any other form of cut-out. 

The General Electric Company manufactures four different 
forms of magnetic blow-out automatic circuit breakers for dif- 
ferent classes of service. Each is rated by two numbers, the 
first indicating the lowest current that will automatically open 
the circuit, and the second number giving the maximum normal 
current carrying capacity, except in case of the form M. M. 
circuit breaker, when the second number indicates the maximum 
capacity on the basis of intermittent service common in railway 
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M. L. MAGNETIC CIRCUIT BREAKER.—FRONT CONNECTED. 


work. The tripping point is adjustable to any desired current, 
from the lowest rating to 50 per cent. in excess of the maximum 
capacity, by adjusting the calibrating spring of the tripping 
armature. 

The four different forms in which these circuit breakers are 
made have certain radically different features, which adapt them 
to the special classes of service for which they are designed. 
All of them may, however, be used on any direct current cir- 
cuit, and, with reasonable care and attention, will operate satis- 
factorily under the most severe conditions. Indeed, every case 
of injury to the circuit breaker may be traced to improper ad- 
justment or neglect of some simple precaution. 

In the designation of the different forms of General Electric 
circuit breaker, the first letter represents the general principle 
of operation; the second letter is arbitrary, or denotes some 
features of construction. For example, the first letter in the 
form designation of all magnetic blow-out circuit breakers is 
M; the second letter is arbitrary. The circuit breakers, formerly 
known as K, L, Q and M, are now known as MK, ML, MQ 
and MM, respectively. 

The form MK circuit breakers are made for 150 to 8,000 
amps. and are especially intended for severe service, such as on 
generator and feeder panels, where the circuit is subject to 
repeated and violent overloads. This circuit breaker can be 
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recommended for the most severe conditions met in any class 
of service. The parts are extra heavy, in order to withstand 
constant and rough usage. Destructive arcing is prevented by 
the use of supplementary contacts placed in a strong magnetic 
field, and arranged to break the circuit a moment after the main 
contact. _ The transfer of the arc from the main to the 
supplementary contacts and the immediate extinguishing action 
of the magnet has made possible the construction of effective 
circuit breakers for 8,000 amps. capacity. The main contact, 
which is built up of leaf spring, bears upon the main contact 
blocks when the breaker is closed. The coil of the blow-out 
magnet and the secondary or plug contacts are in multiple with 
the main contact. Owing to the comparatively high resistance 
of the secondary contacts, practically no current passes through 
them until te main contact opens. The whole current then 
passes through the magnet coils, and the strong magnetic field 
extinguishes the arc as soon as it is formed on the plug con- 
tact. The plug is not withdrawn until after the leaf contacts 
have left the contact blocks. 

The plug, or secondary contacts, and the inside of the boxes 
enclosing them, should be frequently examined, and any accum- 
ulation of carbonized material removed. If the secondary con- 
tacts are not kept in good condition and properly adjusted, the 
current will be broken on the main contacts and injury to the 
circuit breaker will result. <A little vaseline on the secondary 
contacts tends to keep them smooth and increases their life. 
All parts of the circuit breaker should be kept clean. 

All sizes of MK circuit breakers are furnished for back con- 
nection, up to and including 800-1,200 amps. capacity; they can 
also be furnished for front connection. Circuit breakers up to 
1,200-2,000 amps. capacity are made when desired, with an auto- 
matic locking device operated by a handle. When the circuit 
breaker is open it can be locked by removing the handle. As 
the circuit breaker cannot be closed without the handle, re- 
moval of the handle prevents accidental or unauthorized closing 
of the contact. When the circuit breaker is closed the handle 
cannot be removed. The automatic locking device is especially 
valuable in street railway service, as it permits circuit breakers 
to be left open without danger of accidental closing. All the 
circuit breakers in a station may be thus placed under the ex- 
clusive control of a single operator. 

For power circuits and classes of work where the conditions 
are less severe than in regular railway service, the General Elec- 
tric Company manufacture the form ML circuit breaker for 100 
to 800 amps. Its principle of action is the same as that of the 
form MK, but the moving parts are somewhat lighter, and 
differ slightly in general form. The form ML circuit breaker 


. is made both for front and back connections, and in two capa- 


cities; 100-500 amps. for front or back connection, and 200-800 
amps. for back connection only. 

As in the case of the form MK, the main contacts of the 
form ML are laminated and connected in multiple with a sec- 
ondary plug with a contact, upon which the arc is broken. The 
automatic locking handle is supplied on this circuit breaker. 

The form of MQ circuit breaker is made from 15 to 100-175 
amps. only, and is designed especially for protecting power cir- ` 
cuits and stationary motors. In general appearance it is some- 
what similar to form ML, but it has no secondary contact. 
The current is broken on a segmental contact similar to the 
contacts used in railway controllers. This form of contact has 
been found amply sufficient for the maximum capacity of this 
circuit breaker. There is but one coil for both the tripping 
magnet and the magnetic blow-out. The magnetic circuit is so 
arranged that the arc is ruptured in its field. The positive and 
instant action of form MQ circuit breakers affords greater pro- 
tection. to electric motors than fuses, or any other form of 
cut-out. 

The form MM circuit breaker, for 15 to 150 amps. ts designed 
especially for street car work, and consequently its rating is 
based on the intermittent currents usual in railway service. It 
should not be used where it will have to carry its maximum 
rated capacity continuously. The form MM circuit breaker is 
intended to supersede both the old hood switch and the fuse 
box. The fuse box, which has heretofore been the only protec- 
tive device available for motor and other car equipment appli- 
ances, has usually been placed in a more or less inaccessible 
position beneath the car. The blowing of fuses resulted in an- 
noying and troublesome delays, and the form MM circuit 
breaker was at once received with favor, as it affords pesfeet 
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protection to the apparatus and can be instantly reset. It 
resembles a main motor switch in appearance and answers the 
purpose of a switch in every way, being intended for location 
in the same position under the hood of the car platform. It 
can be set to open at any current within certain ranges and can 
be closed and opened by hand, exactly like the old main motor 
switch. 


‘The Wheeler Porcelain Enamel Deflector for 
Street Lamps. 


P LECT RIC light managers will be interested in a genuine 
: porcelain enamel deflector, to be used in connection with 
the usual metal hoods over incandescent street lamps. This new 
.deflector is produced by the Wheeler Reflector Company, of Bos- 
ton, to meet the demand for a deflector that is durable and capa- 
‘ble of permanently retaining its original finish. 

To accomplish this they have placed upon the market a de- 
flector made of heavy iron, completely covered with genuine 
porcelain white enamel, which is practically indestructible and 
always as good as new. It is adapted to the regular 14-inch 


PORCELAIN ENAMEL DEFLECTOR FOR STREET LAMPS. 


hoods made by the Wheeler Reflector Company, so universally 
used. 

That these new porcelain deflectors are destined upon their 
-genuine merits largely to supersede the ordinary painted tin de- 
flectors heretofore obtainable is already evident by the hearty re- 
ception thus far given them wherever shown, and their almost 
‘unvarying adoption. The Wheeler Reflector Company will be 
glad to communicate with any who are interested in this direc- 
‘tion. 


Armorite Interior Conduit Co., Pittsburg, Pa. 


TS kinds of conduits for interior wiring constitute the 

principal products from the works of this company. Both 
-are made from welded pipe. One process consists in coating the 
pipe, inside and out, with a plastic paint or compound, which, 
when baked in a peculiarly constructed oven or kiln, renders the 
-coating water and acid proof as well as proof against electrolytic 
action, and it is not affected by heat up to 500 degrees, neither 
will it crack when the pipe is bent. In the process the scale and 
rust are first entirely removed from the metal by the action of 
suitable chemicals, and the compound is applied and fixed by the 
‘baking process. The finished pipe has a smooth interior, which 
facilitates the drawing in or removal of the wire. The tubing is 
manufactured in ten-foot lengths and of any size, with a full 
line of fittings. 

The second process, and one that produces a conduit, received 
‘with great favor by consumers, consists in lining metal pipe of 
-any size from ¥% up to 6 inches in diameter, with a thin sheet of 
wood, or rather, the insertion of a close-fitting tube of wood. 
For this purpose ‘‘bosswood” is employed, which is delivered 
in planks from 1 to 1% inches in thickness. These are first 
planed and then sawed into suitable strips ro feet in length and 
-of size corresponding to the tube to be filled. These strips are then 
run through a specially designed planer called a sticker, in which 
‘they are formed half round. They are again passed through the 
same machine, when the flat side is grooved out, leaving a shell 
from 1 to 3-16 inches in thickness, with a tongue and groove on 
the edges. The strips are then boiled in petroleum under air 
‘pressure until the pores of the wood are entirely filled, as in the 
creosoting process. When dry they are ready for insertion in 
‘the tubing. This is accomplished by placing the two half round 
‘strips on a rod or mandrel of proper size, with the tongue and 
grooved edges interlocking. The rod, with its sheath of wood, 
is then placed between two grooved rollers, and by their revolu- 
tion is forced into the tube, which is clamped in position. The 
mandrel is then withdrawn, leaving the tube of wood as a close- 
fitting lining to the pipe. The ends are then trimmed and 
slightly reamed, so that when laid the coupling is so threaded 
that the ends of the pipes are drawn close together, leaving a 
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smooth track for the insertion of the wire. For elbows the pipe 
is lined while straight and then is bent to a suitable curve, as 
the wood is elastic, and the two halves are so arranged that they 
slide one on the other and prevent cracking. The wood-lined 
tubing is then treated to a coating of japan and is finally bundled 
for shiping. 

Power is supplied from a steam engine, while there are suit- 
able air compressors and vacuum pumps as auxiliary to the 
process of baking and creosoting. The tool equipment includes 
circular saws, planers, four sticking machines, two filling ma- 
chines and other small tools, giving a capacity for an almost un- 
limited output. 

The works occupy a large building on Second avenue, near 
Try street, and are operated under the direction of Mr. A. W. 
Smith, superintendent. 


Western Electric Speaking Tube. 


I N the electrical supply business the speaking tube has been so 

closely associated with electrical signalling devices—bells, 
annunciators and similar apparatus, that it has always been con- 
sidered one of the necessities for well-stocked electrical supply 
houses. 

The Western Electric Company has manufactured speaking 
tubes for a number of years, and a special feature of its speaking 
tube is the lap-welded seam, which is practically airtight and 
assists in making the speaking tube rigid and strong. The best 


WESTERN ELECTRIC SPEAKING TUBE. 


grade of tinned sheet iron, known as I. C. tin, is used in the 
The sheet tin is thoroughly uniform and the tube 
when finished is not only uniform in regard to the character ot 
the material, but also uniform in shape. Another feature is the 
careful manner in which the speaking tube is packed—200 
pieces being put in a crate, which weighs approximately 152 
pounds. The 200 pieces are equal to 1,000 feet. The size of 
a crate is 13!4”x1714”, and it is 5 3%” long, being a conven- 
ient size both in weight and shape for one man to handle. 

In the two illustrations are shown the method of making the 
lap-welded seam and also how the tube is packed wnen ready 
for shipping. ; 


September 29, 1898.] 


Miniature G. E. Enclosed Arc. 


T HE introduction of the enclosed arc lamp has extended the 

field of the arc system of electric lighting to interior illu- 
mination. The miniature arc of the General Electric Company 
provides for the use of the arc light in smaller units so that it 
may compete with oil, gas and incandescent lamps in illuminat- 
ing halls, offices, display windows and rooms of limited area. In 
these new miniature arc lamps the illuminating power and the 
current are much less, so that several lamps are not more ex- 
pensive to operate than one large lamp, while by dividing the 
total amount of light required the general illumination is greatly 
improved. The miniature arc lamp is also suitable for other 
places where a large arc lamp would supply more light than nec- 
essary. It is of the single globe and reflector type, the light of 
the arc being thrown down from the polished under-surface of 
the reflector. 

This miniature arc lamp, designed for r10-volt direct current 
circuits, is frequently required to operate at slightly higher or 
lower voltages. An adjustable resistance has, therefore, been 
provided in the top of the casing which adapts cme lamp to any 
line voltage from 100 to 120. The standard current required by 
the G. E. miniature arc lamp is 2% amperes, but a loop in the 
magnet coil permits an adjustment for 3 amperes. Seventy- 
three to 75 volts are required at the arc, and when adjusted for 
214 amperes, with a line voltage of 110, the energy at the termi- 


FIGS. 1, 2, 3 AND 4.—G. E. MINIATURE ENCLOSED ARC LAMP. 


nals is 275 watts. Adjusted for 3 amperes the energy is 330 
watts. The life is from 40 to 45 hours with standard current and 
from 35 to 40 hours with 3 amperes. 

The mechanism of the miniature arc lamp operates on the 
well-known General Electric carbon feed principle. The carbon 
is fed through a brass tube extending through the centre of the 
magnet coil. The double cam clutch, which operates directly 
upon the carbon, is simple in its action and has few parts. Spe- 
cial attention has been given to the design of the carbon holders 
and the general arrangement of the frame to facilitate rapid 
trimming. Figs. 3 and 4 show the striking contrast between 
the size of the miniature lamps and that of a lamp sold for in- 
terior illumination a short time ago. 

The principal dimensions of the miniature arc lamp are: 
Length over all, 1814 inches; weight, 912 pounds; upper carbon, 
814x3%”; lower carbon, 314x34”; enclosing globe, top diameter, 
2”; maximum, top diameter, 3”; bottom, top diameter, 13-16"; 
height, 4”; porcelain shade, 11x2x25@”. 

No outer globe is used. Each lamp is arranged with a switch, 
so that it can be readily thrown in or out of circuit. 

Several hundred of these lamps have been introduced among 
central stations in the past sixty days, and there seems to be an 
increasing demand for arc lamps of small and attractive design. 


THE CUTLER-HAMMER MFG. CO. are kept very busy 
getting out their orders for motor-starters. 
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Jewell Resistance Rods. 


A NEW form of graphite resistance rod is being used in large 

quantities by some of the largest telephone manufacturing 
and operating companies in the West. It is made by E. W. 
Jewell, 521 Wabash avenue, Chicago, and has some features 
that prove attractive to those desiring high resistance in a 
small space and for a small cost. The body of the rod is a non- 
conducting slate composition and on the surface of the rod the 
conducting layer of graphite is spread. This gives a large radi- 
ating surface and makes the rod able to dissipate a compara- 
tively large amount of energy as compared with other forms of re- 
sistance occupying an equal space. -Thus a rod of the size shown 
in the accompanying cut will continuously dispose of 8-10 watt 
with a rise of about 40 degrees Fahrenheit. Where more energy 
is to be dissipated, larger rods are made. They are regularly 


furnished in resistances of 50 to 5,000 ohms, though made higher 
or lower than this if required. Another feature that will be ap- 
preciated by those who have had dealings with graphite resist- 
ances is that the rods are furnished with metal lugs and termi- 
nals cast on the ends, as shown, so that a good contact is always 
assured. For ordinary commercial work, where low-priced rods 
are required, an accuracy of resistance within 2 to 3 per cent. can 
be guaranteed by Mr. Jewell, though if still greater accuracy is 
required it can be obtained at a slight increase of cost. 


THE CUTLER-HAMMER MANUFACTURING CO., Chi- 
cago, report that their sales for August were larger than during 
any preceding month in the history of the company. This evi- 
dently indicates an increase in the business of the motor manu- 
facturers, to whom most of their goods are sold. They are pre- 
paring for a large fall business. 

STAR BRASS WORKS have been organized at Kalamazoo, 
Mich., with Dr. Van Zwaluenberg, president; G. M. Buck, vice- 
president; O. P. Johnson, secretary; H. P. Shutt, treasurer, and 
F. P. Crockett, manager. The works will make trolley wheels, 
electrical equipments, brass and aluminum castings, hardware 
and light iron specialties and models, etc. 

THE CENTRAL ELECTRIC COMPANY, of Chicago, are 
headquarters for mica products, including mica sheets, mica seg- 
ments, micanite segments, micanite cloth, empire cloth and M. I. 
C. compounds. These goods, in all the various forms and types, 
are carried in Chicago stock and can be supplied immediately. 

ELECTRIC APPLIANCE CO. have just printed a special 
catalogue devoted exclusively to Anchor switches. This cata- 
logue is fully up to date, embodying all the recent improvements 
that have been made in snap switches. The catalogue is sup- 
plied with a special discount sheet to the trade, and altogether 
makes a valuable little reference book on switches. It can be 
had for the asking. 

K. McLENNAN & CO., of 100 Washington street, Chicago, 
sole manufacturers of the celebrated Gale’s commutator com- 
pound, report that the increased demand and use of the com- 
pound has necessitated large improvements in their laboratory 
and they are now prepared to fill all orders without delay of 
any kind. Their manager stated to a representative of this pa- 
per recently that, while at this time last year they reported that 
nearly every user of a generator or motor was using Gale’s com- 
mutator compound, it is safe to say to-day that every user of 
such machinery is unwilling to be without it. If, however, one 
can be found who has not tried and satisfied himself of the 
merits of “Gale’s,” a sample free can be obtained of any repu- 
table supply house or of the manufacturers themselves. He fur- 
ther stated that the compound gives equally good results when 
used on collector rings. 

THE CABINET MANUFACTURING AND SUPPLY 
COMPANY, an organization duly incorporated under the laws 
of the State of Ohio, with a capital of $20,000, succeeds the Cab- 
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inet Manufacturing Company, of Steubenville, O., and will con- 
tinue business with its headquarters at Cleveland, O. 

THE ELECTRIC APPLIANCE COMPANY have taken 
the general Western agency of the Utility Shade Company, man- 
ufacturers of the Utility shade in paper and celluloid. These 
shades are something quite new in the electrical line and are 
destined to find a very large field, as they possess a great many 
points of merit, among which may be mentioned the following: 
They are very light in weight, neat in appearance and practically 
“indestructible. They require no separate shade holder and are 
low in price. They are made in a number of different shades 
and colors. The Electric Appliance Company have issued a 
special catalogue of these goods, which they will be pleased to 
send to the trade upon application. 

WESTERN ELECTRIC COMPANY, which carries a com- 
plete line of iron armored conduit, has recently increased its 
stock of fittings for conduits. 


manufacturers of in- 


THE WARREN-MEDBERY CO, 
ductor alternators, report a very large increase in sales for the 


month of August. They have made sales in the following 
places this month: Two in Canada, two in New York, one in 
San Francisco, one in Manitoba, three in Pennsylvania, one in 
New Jersey, two in New England, three in Texas, one in South 
Carolina, and one in Tennessee. The sales of this company 
are increasing rapidly, which would indicate that the popu- 
larity of these machines is greater than ever, and they are 
rapidly growing in favor with engineers and station superin- 
tendents. 

STORAGE BATTERY SUPPLY COMPANY has been or- 
ganized with T. D. Bunce as president and general manager and 
F. E. Foster as secretary and treasurer. The company is incor- 
porated under the laws of New York State, with headquarters at 
239 East Twenty-seventh street, New York City, where it will 
carry on a business in the sale of current and all various acces- 
sories of storage battery work. 

GENERAL ELECTRIC STOCK. The committee of dissat- 
isfied holders of General Electric preferred stock have instructed 
the American Loan and Trust Company to discontinue the pend- 
ing suit against reorganization, as an agreeable proposition has 
been made to them of $100 a share cash on or before October 1, 
1898, with interest from July 1 at 6. per cent. This amounts to 
$65 per share for the unreduced stock and five years’ back divi- 
dends. 

THE GARVIN MACHINE COMPANY, New York, re- 
port doing an excellent export trade. They are shipping large 
invoices to Germany and other other European countries. 
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THE WAGNER ELECTRIC MA MANUFACTURING COM- 
PANY, St. Louis, Mo., illustrate and describe the Wagner self- 
starting single phase induction motor. They say it is well adapt- 
ed to meet the requirements of those single phase stations which 
have a call for power service but do not feel justified in a com- 
plete station equipment. 

THE BEACON LAMP COMPANY, New Brunswick, N. J., 
offer to send samples free of expense to those desiring to test 
their claim that their lamps will average a maintenance of candle 
power at standard efficiency of over 300 hours and will have an 
average life of over 600 hours. 

JAMES LEFFEL & CO., Springfield, O., state that recent 
tests at Holyoke enable them to guarantee the largest power 
ever obtained from a wheel of the same dimensions. 

E. W. JEWELL, 521 Wabash avenue, Chicago, is manufac- 
turing resistance rods of graphite by a new process. He says 
that there are thousands already in use by telephone companies. 

D. VAN NOSTRAND CO., 23 Murray street, New York, ad- 
vertise the “Electrical Engineer’s Pocket Book,” by Horatio A. 
Foster. 

GEO. H. STOUT, 1208 Sheffield avenue, Chicago, advertises 
Crain’s parhelion enclosed arc lamp. Each lamp is guaranteed 
for one year. 
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THE BERLIN IRON BRIDGE CO., East Berlin, Conn., 
have the contract for furnishing the steel work for the Memorial. 
Hall being erected at Westerly, R. I. This building is to be fire- 
proof throughout, has steel floor beams and columns supporting 
the floor structure and steel trusses and beams for the roof. 

HOLMES, BOOTH & HAYDENS, Waterbury, Conn., are 
making extensive repairs and additions to their plant. The Ber- 
lin Iron Bridge Company, East Berlin, Conn., have secured the 
contract for the steel roof work for the boiler room, 40x8o feet; 
the new muffle room, 35x80 feet, and the new brass mill, 118x90. 
feet. These new additions are to be fireproof throughout. The 
side walls are of brick, the roof supports are of steel and the 
covering of corrugated iron. The roofs are arranged with skv- 
lights for lighting the interior of the building and monitors for 
ventilation. 
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Electric Dumb Waiters in the Chicago Public 
Library. 


HE fine new public library of the city of Chicago is equipped 
with a system of dumb waiters for deliverng books from 


one department to another. These devices are operated by 
electric motors and there are some interesting things about the 
installation to the electrical engineer. The system is that of the 
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MOTOR CONNECTIONS. 
FIG. 1—DUMBWAITER FIG. 2—DUMBWAITER 
GOING DOWN. GOING UP. 


Burdett-Rowntree Manufacturing: Company, of Chicago and 
New York, and six of the motors were furnished by the North- 
ern Electrical Manufacturing Company, of Madison, Wis. 

Most of these waiters travel simply in a vertical direction like 
an elevator, though some have recently been put in that travel 
in a variety of angles. The latter will be described later in this 
article. 

The vertical dumb waiters for transferring books from one 
floor to another are controlled from any floor by the movement 
of a pointer. At each floor is a pointer on a semi-circular dial. 
The pointers on all the floors are connected together mechanic- 
ally, so that if one of them is moved, all move. These pointers 
are intended to be moved by hand. The dumb waiter will come 
to whatever floor the pointer is placed at. If an attendant on 
. the fifth floor wants the waiter at his floor, he moves the pointer 
to 5 and if all is right the waiter comes to his floor. If he wants 
to send it to the first floor, he moves the pointer to 1, and so 
on. To avoid confusion and accidents, the controller of the 
waiter motor is always locked when any door to the waiter shaft 
is open, so that the waiter can never be started when an attend- 
ant has the door open and is not expecting the waiter to start. 

The most interesting electrical problem in connection with 
these waiters is the way the motors are arranged so as to avoid 
the necessity of counter-weights and at the same time insure a 
reasonably constant speed for the book trays. The motors used 
are series wound, about 1 h. p. in capacity and run when at full 
speed at the rate of about 500 revolutions per minute. Being of 
such small power and low speed, no starting resistance is used 
with them, but the current is snapped on at full voltage. In 
order to prevent these series wound motors from running away 
with the car going down heavily loaded, part of the current is 
shunted around the armature through a resistance, as in Fig. 1. 
This, of course, has the effect of so increasing the field strength 
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by the greater volume of current passing through the fields that 
the counter electromotive force of the motor is very high for a 
given speed, and little current can flow through the motor. When 
the waiter is going up the connections are altered so that part 
of the current is shunted by a resistance around the fields, as in 
Fig. 2, which has the effect of weakening the field strength of 
the motor, reducing the counter electromotive force at a given 
speed and permitting the motor to run faster than with full field 
strength. Of course the resistance with which the armature is 
shunted is much higher than that used on the fields. The prac- 
tical result of this electrical arrangement of the motor circuits is 
that the maximum variation in the time of ascent and descent of 
the waiter is only one second above or below an average of 17 
seconds, or a variation between 16 and 18 seconds. 

The connections of the dumb waiter motor and controller are 
shown in Fig. 3. The controller is operated by the movement 
of the pointers before spoken of. Moving the pointers to a floor 
number which calls for the ascent of the car throws the controller 
one way. Moving the pointers to a floor number which calls 
for the descent of the car moves the controller the other way. 
When a car reaches a floor for which the pointers are set the 
controller is automatically thrown off. This is done by mechan- 
ical apparatus not shown in the diagram. 

The brake solenoid indicated in Fig. 3 is for the purpose of 
locking the armature shaft when the motor is not running. This 
solenoid acts to release the brake on the armature shaft when- 
ever current is turned through it to supply the motor. Whenever 
current is shut off from the motor the solenoid allows the brake 
to set. 

The wiring of the circuit is as follows: One main supply wire 
is connected directly to the outer brush of the controller. The 
other supply wire is connected directly to one end of the brake 
solenoid wiring. Whenever, therefore, a circuit is completed 
the solenoid is always energized and the brake liberated. When 
the pointer is moved so as to cause the car to ascend, the electric 
circuit is completed through the outer brush to the outer seg- 
ment of the controller, from the outer segment to one of the 
brushes on the commutator of the motor, from the other brush 
on the commutator to the other segment on the controller. From 
this segment the circuit is divided into two branches. It can go 
through the inner brush of the controller to one end of the motor 
field circuit, through the fields, from the fields to the brake sole- 
noid, and through the solenoid to the return wire. Or it can go 
through the extra brush (which is only in circuit when the car 
is going up) to the armature resistance, and through the “arma- 
ture resistance” to the brake solenoid, where it joins the other 
current flowing through the solenoid to the return. 

When the pointer is moved so as to cause the car to descend 
the circuit is completed as follows: From the main supply wire 
to the outer controller brush, from the outer brush to the other 


FIG. 3—DIAGRAM OF WIRING OF BURDETT-ROWNTREE MFG. 
CO.’S ELECTRIC DUMBWAITER, INSTALLED IN 
CHICAGO PUBLIC LIBRARY. 


segment of the controller and from there into two branches. 
The current can go either to one of the brushes of the motor, 
through the motor armature, from there to the other segmeat 
of the controller, to the inner controller brush, from the inner 


brush to the field of the motor.and through the field to the brake 
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solenoid and out; or it can, instead of flowing through the field, 
flow through the “field resistance,” and from thence to the brake 
solenoid and return. 

Fig. 4 shows the motor winding drum and controlling appa- 
ratus for one of these dumb waiters. 

In addition to the dumb waiters with vertical travel this com- 
pany has also just completed the installation in the Chicago Pub- 
lic Library of what is probably the most peculiarly constructed 
book conveyor or dumb waiter ever erected. The conditions 
that had to be met and the obstacles that had to be overcome in 
designing this carrier made it necessary to devise several new and 
novel arrangements so that the operation of the carrier would 
be successful. The peculiar construction and arrangement of 
the building rendered it absolutely necessary that the path of the 
carrier should proceed from one terminus to the other along a 
line that curved and twisted in several directions. The carrier 
is for the purpose of conveying all the books thar are delivered 
and collected in the sub-stations of the city from the stack rooms, 
where they are stacked, to the lower delivery room, from which 
point they are sent out over the city, and for returning them 
from the lower delivery room to the stack rooms again. 

The conveyor starts a couple of feet above the floor of the 
lower delivery room and commences its travel by ascending ver- 
tically, then curves over to the north until at a height of about 
twenty feet above the floor it passes through the wall of the de- 
livery room in a horizontal direction. An additional difficulty 
was met at this point, as the large opening that had to be made 
in the wall here was directly under a heavy marble column above. 
From this wall the carrier proceeds northward across a wide 
passageway, then through two or three janitor’s storage and 
toilet rooms, then out through the outer wall of the building, 
through the upper part of the window (the window-casing having 
to be raised two feet and the window cut down to make room 
for the duct in which the conveyor- runs). From this outer wall 
the duct makes a peculiar and complicated upward and eastward 
curve, entering the window of the stack room in a direction at 
right angles to that at which it issued from the outer wall of the 
janitor’s room and at a point about six feet higher. The total 
travel from end to end is about 93 feet. The conveyor itself con- 
sists of two cars united by an endless cable and so arranged 
that when one car is at the limit of the travel the other car is 
at the other limit. It was only possible except in the centre part 
of the travel to make the duct of a size large enough to take a 
single car. The duct, therefore, is so arranged: that where the 
cars pass each other it broadens out sufficiently to allow this to 
be done. Each car is hung in a steel frame in such a way that the 
car maintains its vertical position regardless of the position in 
which the frame may be placed. The frame itself is constructed 
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FIG. 4—MOTOR WINDING DRUM AND CONTROLLING MECH- 
ANISM OF DUMB WAITERS. 


of the best bicycle tubing, brazed together, and this in turn runs 
upon an upper and lower track in the duct. The rollers upon 
which this frame runs are fitted with ball bearings. Each roller 
is swiveled to the frame, and the two front rollers are fastened 
together and swiveled to the body of the frame in order that the 
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frames and cars can pass around and over the different compli- 
cated curves in the duct. Every movable part of this frame is 
journaled in ball bearings. As evidence of some of the difficul- 
ties that were met with and successfully overcome may be men- 
tioned the fact that in order to allow the frames to pass around 
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FIG. 5.—ELECTRIC DUMB WAITER HOIST IN CHICAGO PUBLIC 
LIBRARY. 


some of the curves and in order to keep the endless rope from 
rubbing against itself on some of the curves, it was found neces- 
sary to raise one track above the other at several points and at 
other points to separate the tracks a greater distance than they 
were separated at other points. It should have been stated that 
each frame runs upon a separate pair of upper and lower tracks, 
the tracks being usually only a couple of inches apart except 
where they separate to allow the cars to pass each other. 

The conveyors are operated by an electric dumb waiter hoist, 
shown in Fig. 5. 

The hoisting mechanism, together with the tension sheaves are 
placed in the basement beneath the floor of the delivery room. 
The motor used in operating this mechanism is a 2 h. p. 110-volt, 
furnished by the Commercial Electric Company, of Indianapolis. 
The operation is controlled by means of two push-buttons at the 
upper end of the travel and by two push buttons at the lower end 
of the travel. It is impossible for either operator to start 
the cars until both operators are ready. The pressure 
of the button at one end produces no effect until the 
button at the other end is also depressed. The instant 
both buttons are depressed the carrier starts into action 
and the cars reverse their respective positions, stopping auto- 
matically by means of an ingenious snap switch when the limit 
of their travel has been reached. To again start the cars both the 
other push buttons have to be depressed. 

It is estimated that this will handle 10,000 to 12,000 books per 
day, and the saving over the present system of hauling the books 
up to the stack room in boxes can be readily. appreciated. 


Lights Put Out by Miller Moths. 


A special dispatch of September 17 from Jersey Shore, Pa., 
says: “From the great range of mountains millions of white 
millers swooped down upon this place last night. They bom- 
barded in close formation every electric street light in town, and 
by midnight the place was in darkness. This morning thou- 
sands were found in every arc, which by their very force of num- 
bers they had extinguished. In every section of this place the 
white wings of peaceful millers were spread like a mantle of 
snow. The millers are still out in force to-night. Williamsport 
and other towns were also visited by millions of millers.” 


DROUGHT ON THE LEHIGH. The Carbon Electric Rail- 
way, Mauch Chunk, Pa., have recently been unable to operate 
their trolley line because of slack water in the Lehigh River. 
Just now the Lehigh Coal and Navigation Company is shipping 
an exceptionally large amount of coal to tidewater by their boats, 
and this, with the low water, prevents the trolley company from 
being able to create power before 10 o'clock each day. The 
Westinghouse dynamos are operated by McCormack water 
wheels, 


October 6, 1898.] 


a « ¢ a, 
an ` NA- 


Electrical Refrigeration.—I. 
BY THOMAS J. FAY. 


NY new addition to the load of central stations must of 
necessity be of good interest to the management thereof, 

and as a matter of fact, if every meat market found adjacent to 
the “service connections” of central stations were to make ap- 
plication for power in quantity varying from 500 h. p. hours 
per month to 5,000 h. p. hours in the same time, then would the 
management of central stations find their load not only greatly 
augmented, but their light hour load materially advanced, be- 
cause in the class of service required for refrigeration, there is 
absolutely no need to take power from the lines between the 
hours of 3 to 9 p. m., so that central stations could well afford 
to make a close rate for power, and marketmen being benefited 
thereby would unquestionably be willing to restrict their hours 
of operation to those not included within the range above cited. 
In order, however, that this question of electrical refrigeration 
may be more clearly understood, the writer thinks a description 
of such a system may not be amiss. In the first place, the 
title “Electrical Refrigeration” is a misnomer to the extent 
that refrigeration direct from the application of electricity does 
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FIG. 1.—LONGITUDINAL SECTION OF FAY’S ELECTRICAL REFRI- 


GERATING MACHINE. 


not take place, in fact, a more comprehensive title might be 
“Electro-Mechanical Compression System of Refrigeration,’ 
because electricity is merely used as a motive power, and a 
compressor, driven by an electric motor compresses a suitable 
refrigerating medium of which there are several more or less 
suitable elements, such as ammonia (NHs), sulphur dioxide 
(SO;); Pictet fluid, [sulphur dioxide (SO:) plus a small per- 
centage of carbon dioxide (CO:)]; and then again the carbon 
dioxide (CO:) may be used alone, also methylic ether 
[(CH:)2O], as is sulphuric ether and atmospheric air sometimes 
employed for the purpose, to say nothing of chymogene, of 
which at present little is known respecting its qualities as a 
refrigerant. It is, however, as most people know, a petroleum 
product, and would, in all probability be debarred from use on 
account of its inflammability which, however, also applies to 
the ethers and debars them from use in all places, as New York 
City, where the laws respecting danger to life and property are 
stringent. 

The other elements above mentioned, however, have not this 
drawback; on the other hand, carbon dioxide has too great a 
pressure corresponding to ordinary temperatures to allow of 
its use excepting under special conditions, as, for instance, 
aboard ships of war, where compactness makes up the sum total 
of important items, allowing that utility is not sacrificed to get 
the other benefit. 

Atmospheric air is not over economical and is little used on 
this account, and therefore in actual practice refrigerating work 
is done nearly everywhere exclusively by ammonia, sulphur- 
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dioxide or Pictet fluid. Ammonia mostly, Pictet fluid rarely, 
in America, because it is difficult to purchase in the open 
market, and seldom delivered twice in the same proportion of 
SO; and COs, which of course leads to complication, and is 
a great annoyance to users. Sulphur dioxide, however, is a 
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FIG. 2—STUFFING BOX OF ORDINARY REFRIGERATING 
MACHINE. 


stable mixture, easily obtained at about the same cost as am- 
monia, and aside from a most disagreeable odor it is an advan- 
tageous mixture, because its pressure at ordinary temperatures 
is about one-third that of ammonia, while its value as a refriger- 
ant is adequate in all respects. The pressure and temperature 
of ebullition of these two refrigerants are given in the accom- 
panying charts, Figs. 3 and 4, and by inspecting them an insight 
to the performance of these gases may be arrived at. 

In order that a good insight into the design and arrange- 
ment of electro-mechanical compression systems of refrigeration 
may be gained, reference may be had to Fig. I, representing 
a sulphur dioxide compressor with motor combined. This ma- 
chine will not do for ammonia because that element combines 
with brass, bronze, copper and such other kindred elements, 
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FIG. 8. 


and would therefore promptly destroy the motor. Sulphur 
dioxide, however, has no such characteristics, and assuming the 
motor has no hard rubber bushings in its makeup, it will be 
preserved in the sulphur dioxide atmosphere which is chemi- 
cally dry and a good insulator as well. 
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The apparatus, Fig. 1, is in general a cross-section of an 
outfit built about two years ago, and consists essentially of a 
2h. p. motor geared to a 3% inch by 8 inch duplex single acting 
compressor, and all enclosed within an hermetically sealed 
chamber, thereby obviating the use of a stuffing box, which 
latter device is a bar against the use of small machines, first, 
because of leaks which, in the absence of skilled labor, are un- 
avoidable, and second, because a stuffing box of the kind re- 
quired in refrigerating work takes power entirely in excess of 
that possible to afford. Thus, for instance, Fig. 2, showing a 
standard stuffing box for refrigerating machines, will take from 
three to eight horse power, depending upon how much leakage 
is allowed and the skill of the operator, whereas no leakage 
can be allowed at all in a meat market, and an operator is out 
of the question on small work because of the cost. > 

The machine illustrated in Fig. 1 has done good work through 
one summer, when the writer had an opportunity to note its 
performance, a test of which showed as follows: 


TEST. 

Speed of crank, 80 rev. per min. 
Speed of motor, 1,800 rev. per min. 
E. M. F. of supply, 230 volts (Edison circuit). 
Current, maximum, 12 amperes. 
Current, minimum, 8 amperes. 
Current, average, 10 amperes. 
Electrical horse power, maximum, 3.7 horse power. 
Electrical horse power, minimum, 2.46 horse power. 
Electrical horse power, average, 3.08 horse power. 
Motor efficiency, maximum, 81 per cent. 
Motor efficiency, average, 83 per cent.. 
Motor rating, 2 horse power. | 
Gear used, double reduction square cut, very noisy, 

about 8o per cent. efficiency. 

AT AVERAGE LOAD. 
E. H. P. to motor, 3.08 horse power. 
B. H. P. of motor, 3.08 X .83 = 2.55 horse power. 
Applied to gear, 2.55 horse power. 
Delivered by gear, 2.55 X .80 = 2.04 horse power. 
Applied to refrigerant, about 2 horse power. 
RESULT. 

The transfer of about 568,000 British thermal units of heat m 
twenty-four hours, or, in other words, the transfer of about 
the equivalent of two tons of ice netted; that is to say, one ton 
of ice equivalent per actual horse power delivered by the gas. 
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FIG. 4. 


This, of course, involves an explanation, else the writer might 
be charged with having witnessed the performance of a per- 
petual motion machine. For, Joule’s equivalent of one heat- 
unit 1s 772 foot pounds, and therefore, to realize a useful result 
of 568,000 heat-units from an expenditure of 2 actual horse 
power during 24 hours, would seem impossible. But, remem- 
bering that water is used for cooling purposes in the con- 
denser, and tracing heat-units throughout the cycle, then will 
it be discovered that “The power furnished by the motor equals 
the difference between the whole number of heat-units and the 
number conducted away by the water and the surrounding air.” 
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Now, assuming the atmospheric losses as nil, then in this 
case 568,000 B. T. U. of heat must have gone into the water, or, 
say, one gallon of water per minute per ton of refrigerating 
effect, say, 2,880 gallons of water per 24 hours for this machine, 
which means, when an equation is resorted to, that the water 
must have increased in temperature about as follows (the spe- 
cific heat of water being unity), per ton of refrigeration 

284,000 

—— = 23.6 deg. F. increase. 

1,440 X 8.33 
thus disclosing the place of disposal of heat units not accounted 
for by the motor. It is a fact, however, that water must be sup- 
plied to conduct away the heat-units given the gas by the motor 
as well, and it may be said with fair accuracy that the water 
circulated through the compressor jacket is more than adequate, 
not to mention the fact that the pipe surface exposed to the 
atmosphere does good work. 

Of course, the quantity of water used simply depends upon 
how much the water used is increased in temperature; if the 
increase be great then is the quantity small, and vice versa; 
30 degs. F. increase, however, is a maximum in practice, and ii 
water be not costly, even 15 degs. F. increase is better, for 
then will the pressure due to temperature be reduced, and the 
power exerted by the motor reduced also. Furthermore, cold 
water is an important item, as an inspection of the charts be- 
fore referred to will show. 
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The International Trolley Crossing at Niagara 
Falls. 
BY ORRIN E. DUNLAP. 


HE Niagara Falls Park & River Railway has the honor of 
operating the first international electric railroad between 

the United States and the Dominion of Canada. This notable 
line is run across the greatest steel arch bridge in the world. 
which spans the Niagara gorge at Niagara Falls very close to 
the great cataract. The line has a double track, and the cars 
that are operated on the bridge connect at the Canadian end 
with the cars of the road running between Chippewa and Queens- 
ton, along the top of the high bank on the Canadian side of the 
river. On the bridge the centre pole system is employed and 
the cars speed across the structure every few minutes. Under 
the present arrangement the bridge tickets purchased by strangers 
allow them the use of the trolley cars; that is, they ride free if 
they so elect. Residents of Niagara Falls who pay 10 cents for 
crossing the bridge are forced to pay an additional 5 cents to ride 
in the cars, making the price for crossing the bridge in the cars 
15 cents for both strangers and residents. The power for oper- 
ating the cars on the bridge is supplied from the railway com- 
pany’s power station in Queen Victoria Free Park. This cross- 
ing of the steel arch by the cars of the Niagara Falls Park & 
River Railway places it in close business touch with the crowds 
of people in both of the great free parks at Niagara—the New 
York State reservation on the one side and the Queen Victoria 
Niagara Falls Free Park on the Canadian side. It is reasonable 
to suppose that all the people who go to Niagara sightseeing go 
to these beautiful parks, and therefore the advantages of the 
road for catching travel are extremely good. Then again, the 
New York State end of the line is right at Prospect Park, and 
its cars afford rapid transit between the free parks. The cars 
now run right up to the Riverway, a street within the limits of 
the New York State reservation. In time it is expected that con- 
nection will be made between the Niagara Falls Park & River 
Railway and some line on the New York State side, either the 
Niagara Falls & Suspension Bridge Railway Company or the 
Buffalo & Niagara Falls Railway. which could be accomplished 
by the construction of a few hundred feet of track up to Niagara 
street and across the Riverway to the tracks of the Niagara 
Falls Park & River Railway Company. The position of the New 
York State Reservation Commissioners has been always to op- 
pose the construction of one foot of track on the reservation 
lands, but it seems likely that the present composition of the 
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board might not oppose the granting of the right to cross 
straight over the Riverway, providing the Legislature didn’t ob- 
ject. 

This new steel arch is of more than passing interest. The clitfs 
where it stands are 1,268 feet apart, and it is this space the arch 
occupies. The length of the main arch is 868 feet, and it is con- 
nected to the banks by two shore spans, one of which is 210 feet 
long, the other 190 feet. It is a single-deck bridge, having a 
width of 49 feet, 23 feet of the centre being given up to the trolley 
car tracks. On each side of the railway tracks are carriageways 
and walks, the latter slightly elevated above the floor of the 
bridge. The floor of the bridge is 192 feet above the surface of 
the water. The arch rests on four abutments, two of which 
stand at the water’s edge on both sides of the river and are 67 
feet apart. The Pencoyd Iron Works, of Philadelphia, built the 
bridge, which is the fourth structure erected on the site. The 
first bridge on the spot where the arch now stands was built in 
1868. It was of wood, and in 1887-88 it was rebuilt in steel and 
made wider. On the night of January 9-10, 1889, this bridge 
was wrecked by wind. It was immediately rebuilt, and it is this 
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NEW STEEL ARCH TROLLEY BRIDGE, NIAGARA FALLS. 


latter structure that gave way to the new arch, which, as stated, 
is the largest in the world of its class. 


An Electric Aerial Railway between Elberfeld 
~ and Barmen, Germany. 


oe two flourishing cities of Elberfeld and Barmen have for 
some time been connected by an electric street railway, 
which, however, has become inadequate to meet the growing 
traffic. The necessity for better railway facilities between the 
two cities has been felt for some time, and several years ago an 
elevated system was proposed such as the Siemens & Halske sys- 
tem, in use at the present time in Berlin. It was the intention 
to let this elevated system run over the river bed of the Wupper. 
As this ,however, required the erection of pillars in the centre of 
the river bed, and as the high water conditions of the river 
would have made the traffic dangerous, this project was aban- 
doned. Just about that time the aerial system, “Eugen Lan- 
gon,” became known, and this seemed to be admirably suited for 
the case in question. It was, therefore, decided to install this 
elevated system, the construction of which is now, it is said, rap- 
idly nearing completion. 
Referring to the illustration, the inclined girders are placed 5o 
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to 65 feet apart, according to the course of the river, and rest on 
specially constructed foundations on the bank of the river. They 
are held in this inclined position by means of girders at the top, 
which are connected with each other by a series of beams, to which 
the rails are attached. The entire line is eight miles long. For 
a small distance the inclined girders are supplanted by vertical 
ones. The stations are so arranged that they can be reached from 


CONNECTING ELBERFELD AND BARMEN, 


GERMANY. 


the Wupper bridges by means of a stairway. This divides them 
in such a manner that there is a station every 1,500 to 2,000 feet. 
The cars seat 50 to 60 persons and are suspended perpendicu- 
lariy from rails attached to the longitudinal beams. The axles 
of the wheels are supported inmovable trunnions, so that the long 
cars can be propelled with rapidity and without difficulty around 
small curvatures. 

The safety of this system is greater than that of any other 
known system. The cars cannot possibly fall down, and in case 
of the breaking of an axle several clutch arrangements immedi- 
ately come into action and counter rollers prevent too great a 
swaying of the cars. In laying out the system care was taken 
to build it sufficiently high, so that the lower edges of the cars 
are about 16 feet above the bridges to be crossed. The speed of 
the system, if electricity is employed, as proposed, is about 25 
miles per hour. The cost of this two-tracked elevated system is 
estimated to be between two and five million dollars, and it will 
take about two years to finish it. The contract has been let to 
the Nurnberg-Maschinenbau-Aktiengesellschaft. 


Horseless Carriage Motors for the Electric Vehicle 
Co., New York. 
our issue of September I we gave an extensive description 


N 
I of the station and equipment of the Electric Vehicle Com- 
pany, of New York, which embodied the details of construction 
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ARMATURE OF WESTINGHOUSE CARRIAGE MOTOR. 


of the carriages, the station equipment and the methods for 
charging the batteries. Below we give additional data about the 
motors used for the vehicles, which were specially designed for 
this service by the Westinghouse Electric and Manufacturing 
Company. 

They are 2 h. p. four-pole series motors, operated on 80 volts, 
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giving a speed of 800 revolutions per minute at 23 ampere load. 
The motors are entirely enclosed and are of the circular type. 
The field is made of cast steel. The poles, four in number, are 
laminated and are bolted into the frame. The shape of the pole 


is such that the field coils are held in position by the projecting 


WESTINGHOUSE CARRIAGE MOTOR USED BY N. Y. ELECTRIC 
VEHICLE COMPANY. 


pole tips, which are cast in one piece with the core, and embrace 
the armature over a considerable angle. 

A slotted armature (41 slots), with ventilated winding, is used. 
The armature coils are all wound on formers, according to the 
standard method. The field coils are also machine wound, and 
they are arranged two in series, and these two sets in multiple. 
The wires from the armature and the two sets of field coils are 
brought out of the side of the frame and arranged in a row, thus: 

Arm. Field. 
o o 0000 
The motor gives an efficiency of 83 per cent. at full load, with 
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23 amperes on motor. The maximum is 84 per cent., obtained 
at about three-quarters load. At 114 times full load the motor 
shows an efficiency of 79 per cent. The motor will run for two 
hours with a load of 23 amperes and 8o volts, and at the end of this 
time the rise in temperature of any part does not exceed 40 deg. 
Cent. The accompanying illustrations show two external views 
of the motor as well as the armature. 


STEPS AND STOPS. An ordinance has been offered by 
President Guggenheimer in the Municipal Assembly of New 
York requiring street cars to have steps not less than 8 or more 
than 9 inches from the ground. There are also provisions as to 
proper stopping of the cars. 
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By-Products of Power Plants.’ 
BY DR. M. M. FENNER. 

I PROBABLY represent the smallest property and smallest 

capitalization of anybody here. I do not know but that I 
should blush to speak about our little affair after hearing rep- 
resentatives of great properties here. For instance, it was a 
horse road between Dunkirk and Fredonia that succeeded a ’bus 
line in 1866, and in 1891 it was converted to electric power. In 
1893 we had our best receipts from passengers. Passenger re- 
ceipts have been on the decline since. In that year they were 
about $23,000. The passenger receipts are a little less than 
$18,000. Some reason for that is that we have a pleasure ground 
half way between Fredonia and Dunkirk, the distance of which 
is three miles between the two towns, and that unfortunately 
got into litigation, and after 1893 was not used until it just got 
straightened out now. The bicycle business next came on and 
hurt us exceedingly, and then the City of Dunkirk is chiefly de- 
pendent on the great Brooks Locomotive Works, and a good 
many people live in Fredonia and work in Dunkirk, and since 
the panic of 1893 that concern has been running light, until re- 
cently, and the business fell off there. One of the chief sources 
of our receipts is the cemetery in Fredonia. Fortunately Dun- 
kirk unites with us in the cemetery, which is located in Fredonia, 
except so far as the Catholics are concerned—they have one of 
their own elsewhere. And when anyone dies in Fredonia, who 
has perhaps never ridden on a street railroad, that individual 
becomes a good customer of the road, and it makes a great deal 
of difference to the railroad whether he is tenderly remembered 
or whether he 1s not; it makes a difference in the receipts. Well, 
you can see we have had to resort to other means. While our 
capitalization has been a little increased, although small now, 
at the same time we could not pay dividends on that, so we 
had to look into by-products, and what I have to say here is on 
exhaust steam, which has acted with us and still keeps us on a 
6 per cent. basis. In fact, the road has earned 8 per cent. from 
the day it started until now—no matter what the capitalization 
was. 

The past eight years has witnessed a practical conversion of 
the surface railroad mileage of the country from horse to that of 
electric power. It has also been a period of wonderful activity 
in the way of extensions and new construction of these roads. 
Patents and new plants for the manufacture of construction ma- 
terial as well as continual developments from the crude to the 
more perfect have rendered new construction expensive, while 
the enormous cost of conversion has added immensely to capl- 
talization. These increased facilities have brought increased pat- 
ronage, but not always sufficient in amount to give an adequate 
return on the augmented capital. This situation has made it in- 
cumbent on managements to look for further increase of reve- 
nue to meet the failing or decreased dividends. The establish- 
ment of parks, picnic grounds, dancing pavilions and other 
pleasure resorts has had attention, and in many cases brought 
most satisfactory returns. | 

The question of by-products of the power house has also re- 
ceived more or less attention, and under that head I desire to 
present my experience in a four years’ utilization of exhaust 
steam. 

During the year 1891 the Dunkirk & Fredonia Railroad Com- 
pany changed from horse to electric motive power. The road is 
three and one-half miles long, with offices and power house sit- 
uated centrally in the village of Fredonia, the village having a 
population of about 4,000. Its traffic is to the City of Dunkirk, 
having about 12,coo population, and to the Lake Shore & Mich- 
igan Southern and other trunk line railroads. It runs half-hour 
trains from 6 o'clock in the morning till 12 o'clock at night 
(midnight). Its capitalization while a horse road was $57,000, 
through fare 15 cents, with no debts and paying 8 per cent. divi- 
dends. During the legislative session of 1894 the company se- 
cured an amendment to its charter (which was a special char- 
ter granted by act of the Legislature of 1864). This amend- 
ment empowered the company to produce and sell light, heat 
and power to the village of Fredonia and also to the corporations 
and citizens residing or doing business in the said village; also, 
to rent such of its buildings as it did not require for its own use 
and supply its tenants with light, heat and power. The previous 
year (1893) the company had sold its exhaust steam for the pur- 
pose of heating the Hotel Columbia, a new and large structure 
being erected immediately across the street from the company’s 


1A paper read before the New York State Street Railway Association, 
September, 1898. 
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power house. This sale was in perpetuity and the consideration 
was $250 a year. By the terms of agreement with the hotel the 
company could only recover its exhaust steam by paying the 
Hotel Columbia the price of its plant ($2,700) required to convey 
the steam to the hotel and after a six months’ notice. This hotel 
system was installed in the fall of 1893 and operated during the 
season of 1893-4. It was found to be a flat failure, and the rail- 
road company was compelled to heat the building with live 
steam injected into the exhaust with sufficient pressure to com- 
pel a circulation. By the contract any live steam required was 
to be furnished at cost, and the company received $300 for the 
season on a settlement, which did not more than half make up 
for the cost. The contract specified that the exhaust steam was 
to be taken by suction in such a way as not only to cause no loss 
or annoyance to the railroad company, but that it would be an 
actual benefit, in that it would take off the natural back 
pressure incident to exhaust steam escaping into the air. it 
appears there is a heating system that proposes to do this. It 
was the representative of this system who acccompanied the 
hotel interest when the contract was arranged. But finally that 
system was not used, another one being installed without notice 
to the railroad company, which latter system required the opera- 
tion of a 4h. p. engine to pump the condensed water back from 
the hotel. The iron pipe in the system used was encased in 
vitreous sewer pipe, and by the time the system was ready to op- 
erate it was filled with water, making practically a condenser for 
the exhaust steam. The hotel contract had never actually been 
executed and the season’s trial placed it out of the question. 

The railroad company during the summer of 1894 began a 
search for further income to satisfy its new debt and increased 
capitalization, with a fare at the same time reduced one-third, or 
from 15 cents to 10 cents, and went upon an investigation of the 
different heating systems, of which it found several. We had 
already had sufficient experience with the one system connecting 
us with the hotel. We also appealed to the experience of others. 
I remember making a visit to the president of the Buffalo Elec- 
tric Lighting Company, a business man of high standing. He 
told me his company had been in the business of heating for sev- 
eral years, but it was most unsatisfactory. He asked me to look 
out of the window and see the steaming ridge of earth crossing 
the street. He said that was his exhaust steam on its way to 
heat a building. He wished he did not have a contract left. He 
had lost a good deal of money at it, would not renew any con- 
tracts, had to heat all out-of-doors, etc. “No,” said he, “don’t 
try it. Get your money out of light and power or anything 
else, but don’t try to get any out of exhaust steam. You may,” 
said he, “succeed in heating your power station with it, but 
don’t try to go further.” 

Now, I coufess that this was a black eye. Coming, as it did, 
from one of Buffalo’s brightest and most active business men, 
that temporarily set aside my hopes. I suggested that probably 
he had not selected a system of heating that would “insulate 
heat.” I told him of the claims of the system I was then study- 
ing, made in that line, and I also told him of the notable failure 
of our hotel heating of the previous season, which I had laid to 
bad insulation and improper construction. But this had no 
weight. “His way was as good as any. The simple fact was, 
there was not any way of doing it so returns would be satisfac- 
tory.” The heating company whose system I had under inves- 
tigation then gave me references to companies where their sys- 
tem was in profitable operation, and I needed their encourage- 
ment after visiting Buffalo. Pursuing the matter, I got enthu- 
siastic reports from Springfield, Ill.; Cedar Rapids, Ia.; Wil- 
liamsport, Wilkesbarre, Scranton and Phillipsburg, Pa., as well 
as from the users of the Holly system, Lockport, N. Y.; i. e., its 
home patrons. The result was our company went on and had 
the heating plant put in and also an electric light and power 
plant during the summer and early autumn of 1894. The light 
and power additions to our plant made more exhaust steam, 
which, added to that from running the street railroad proper. 
gave a quantity sufficient for all the heat consumers we were able 
to get that year during the milder heating months like Septem- 
ber, October and a part of November, also a part of March and 
all of April and May. During the remainder of the season the 
exhaust steam had to be reinforced from the boilers. 

From a capital stock of $57,000 in 1891 our capital has in- 
creased to $116,200, and from the no debt of that period we 
have now a bonded 5 per cent. debt of $61,000. Also, our through 
fare was reduced immediately on the installation of electric 
power by one-third, from 15 cents to 10 cents, and yet we are 
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able to pay our fixed charges and 6 per cent. on our increased 
capital. This is a showing that could not have been made had 
we not utilized our exhaust steam. In fact, our report to the 
State Comptroller has for several years shown 3 per cent. divi- 
dend from railroad, 3 per cent. dividend from manufacturing 
(which, interpreted, means sale of exhaust steam), making 0 
per cent. in all, the last half coming from steam heating. The 
almost perfect system of insulation that we use enables us to 
market the by-product of exhaust steam in competition with an- 
thracite coal, with all its cleanliness, conveniences and advan- 
tages. We sell it on a basis of $4.17 for best anthracite coal, and 
our consumers think it is fine and cheap. It is usually sold on 
the basis of $5 for anthracite coal. We sell by meter. Exhaust 
steam is no different from any other steam of equal pressure. The 
most economical pressure for heating purposes is understood to 
be from 4 to 6 pounds. When the exhaust steam is not in sufh- 
cient supply to give that pressure it is easy to reinforce it direct 
from the boilers to such a limited extent as needed. 

Some of the questions we stumbled over were as follows: 

1. How can we make heat at a pressure of 4 to 6 pounds cir- 
culate long distances and through a network of pipes in large 
buildings? We had the States Normal School to heat, having 
nearly 1,000,000 cubic feet of space, and other large buildings. 
In the Normal School they had been heating at a pressure of 40 
to 60 pounds of steam by means of radiators in one part (direct 
radiation) and a fan driven by an engine (indirect radiation) in 
another part. The answer is: Condensation is all the while oc- 
curring in the pipes, diminishing space as 1,750 to 1, thereby 
creating a vacuum, which draws the steam on to fill it from 
atmospheric pressure. 

2. How do you dispose of the water from the condensed 
steam? Answer: By letting it return at proper grade through 
the steam pipes to a cooling coil, from which indirect heat 1s 
secured, the cooled water finally escaping into the sewer. Or, if 
the building be too small for a cooling coil to be profitably em- 
ployed, then it returns to the street mains and goes from them 
either directly into the sewer or passes into some heated build- 
ing further down the line and through its cooling coil to the 
sewer after parting with its indirect heat. A special trap is in- 
dispensable to prevent the steam escaping to the sewer. 

3. What effect will the back pressure have on your engines? 
Answer: No serious effect. The 6 pounds of pressure will 
neutralize 6 pounds of the 80 pounds of steam you run at. It 
will then require an additional pressure of steam equal to the 
back pressure in the pipe line, less about 1 pound—the amount 
of natural air pressure. If the back pressure was suddenly re- 
moved the effective pressure for the engine would run up a num- 
ber of pounds equal to the back pressure, less the one pound for 
the natural air back pressure. . 

4. How much more coal will this back pressure consume? 
Answer: Not much; hardly noticeable in the coal pile. I ex- 
perimented in 1896. Our large hotel, a consumer during the 
winter, wanted hot water in the summer. What would it cost? 
I wrote the Springfield, Ill., company for its experience. Our 
business in summer can be done with a 150 h. p. boiler. Spring- 
field replied I ought to have $75 per month. But they would 
rather lose customers, and had lost them, than keep the steam in 
the pipes during the summer. I had the coal weighed at 1, 2, 3 
and 4 pounds back pressure and compared with its weight when 
the exhaust went into the air. At I pound I found no difference, 
at 2 pounds I found a small difference and at 4 pounds it costs 
about $15 per month, with soft pea slack at $1.50 per ton. That 
was the price I fixed. But since that year we have metered it to 
the hotel with other consumers, and its cost is only about $6.50 
to $8.50 per month. They need a pressure of from 1 to 2 pounds 
in the main, 4 pounds occasionally. We think it a benefit to the 
system to keep the steam in the pipes summer and winter. There 
is a little oil in the exhaust steam the separator does not remove, 
and it keeps the pipes and meters bright and clean, and the con- 
traction and expansion are avoided. Most people like to take 
the chill off the air in damp summer weather and will use the 
heat if the meter is left in. We take meters off after the season 
is over for repairs and repainting, except when consumers desire 
tousesome steam in the summer. In those cases we leave them on. 

We have found the system profitable and most satisfactory in 
every detail. For instance, our State Normal School has never 
passed a winter without dismissing school more or less on ac- 
count of cold days until we began heating them, and they have 
never had to close since for the want of heat. During the ex- 
ceptionally cold season of 1895-6 Dr. F. B. Palmer, our principal, 
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told me his was the only one of fifteen normal schools of the 
State of New York that had not closed for lack of heat. 

It having become quite widely understood that our company 
is Operating successfully a steam heat plant, whereby it profitably 
utilizes its exhaust steam, much correspondence has been en- 
tailed upon me in explanation of the plant. It is therefore a re- 
lief to make a general statement at this time for all interested, 
which, it is hoped, will save much time in the future. The sys- 
tem that will insulate this by-product of power, exhaust steam, 
and permit its 960 units of latent heat, otherwise lost, to become 
available as it condenses into water, cannot fail to be a success 
if it will work. That it will and does work is abundantly proved 
by the experience of our company as well as that of a number 
of other companies that might be named throughout the coun- 
try. As such I might name (some of whom rendered me im- 
portant aid and encouragement by their counsel when in a 
state of doubt) the following: Springfield Electric Light and 
Power Company, Springfield, Ill.; Danville Gas, Electric Light 
and Street Railway Company, Danville, Ill.; Terre Haute Elec- 
tric Railway Company, Terre Haute, Ind.; St. Joseph Electric 
Railway Company, St. Joseph, Mo.; Cedar Rapids Electric Light 
and Power Company, Cedar Rapids, Ia.; Electric Railway Co., 
Burlington, Ia., and many other plants unnecessary to mention. 

The insulation consists of an iron pipe to circulate the steam. 
That is placed on rests 1 inch high, within bored logs, the bore 
being 2 inches greater than the pipe, so as to give I inch of dead 
air, the best insulator, all about the iron pipe, which latter is 
wrapped with asbestos. The log has a shell 4 inches thick, lined 
with tin which has been submitted to materials to prevent water- 
soaking and decay. This again is covered with three-ply tarred 
roofing felt and laid on a board at the bottom of a 5-foot trench. 
Expansion joints, or ‘‘variators,” doing away with all packed 
joints, are inserted at proper intervals, with brick work built 
above them. Special protection is made at end joints of the 
logs where they fit into each other. The whole is then covered 
with earth specially tamped down, proper tile drainage being 
placed beneath the structure to take away all surface water. 
These are substantially the elements of the insulation and con- 
struction of the system we use, being known as the Holly Sys- 
tem of Steam Heating, Lockport, N. Y. While this insulation 
is not absolutely perfect, it is practically so, and makes it pos- 
sible to circulate the steam for long distances in proper sized 
pipes without “heating all out-of-doors,” as the Buffalo business 
man consulted alleged to be the case. Mr. A. L. Ide, president 
of the Springfield, Ill., Electric Light and Power Company, 
wrote me under date of July 24, 1894, as follows: “In reply to 
your letter of the 17th inst. Our experience with the Holly 
system of steam heating, of Lockport, N. Y., has been entirely 
satisfactory. It has also proven satisfactory to our customers, 
and it has proven a profitable investment to us, as it does not re- 
quire any additional labor or expense to keep it in repair or to 
operate it. We utilize the exhaust steam from the street railway 
engines from 6 a. m. until midnight. Our company has a con- 
tract with the city for lighting the streets, and we use the ex- 
haust steam from the lighting engines from midnight until 
morning. Our plant cost about $40,000 and is bringing us in a 
revenue of about $10,000 per year, $8,000 of which, we believe, is 
clear profit. If your power house is located close to your cus- 
tomers, you certainly can make it profitable. We send you a 
copy of The Electrical Engineer, which gives a description of 
the plant.” 


This was among the evidence that induced our company to put 
in the plant. I. B. Smith, secretary Cedar Rapids, Ia., Electric 
Light and Power Company, has written me that their company 
put in the system of steam heating we use; that they have under 
contract the exhaust steam from another plant; that their power 
house is some distance from the point of distribution (over a 
mile), and that they are getting satisfactory returns on their 
$50,000 plant. In his letter of July 18, 1895, he says: “Our back 
pressure varies from 5 to 12 pounds, according to the weather, 
and we are able to carry steam to the extremity of our mains, 
the furthest point being somewhat over a mile from our plant, 
and to heat satisfactorily our largest blocks and buildings.” He 
says further: “The steam is popular, clean and convenient and 
always to be had in abundance.” 

As previously stated, we pay 3 per cent. from our street rail- 
road earnings proper and 3 per cent. from our steam heat earn- 
ings upon our whole capitalization. Thus, we owe it to the 
steam heating industry that our electric railroad corporation is 
on a 6 per cent. basis. 
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The growth of the heating business is shown by an increase of 
receipts from $2,800 in 1894-5 to $4,500 in the season of 1897-8. 
A satisfactory number of new customers have already made ap- 


‘plication to connect with our mains for the season of 1898-9. 


The heat is sold by the square foot of radiation, cubic feet of 
space, by meter, and at flat rates in the various localities where 
it is used. We adopt and prefer the meter. We think it would 
be as wise to sell gas and electric light on flat rates as to so sell 
steam heat. I can say with Mr. Smith, of Cedar Rapids, Ia, 
that the steam heat is clean, effective, cheap and popular, and 
always in sufficient supply. The amount of heating which a 
power plant may be able to do with its exhaust steam, can be 
closely approximated by the following rules, viz., that the ex- 
haust steam from 100 h. p. engines when in use will heat 1,000,- 
000 cubic feet of space in average buildings in the severest 
weather. This rule is believed to be substantially correct, and 
at the minimum rate of $3 per thousand cubic feet would 
amount to the sum of $3,000 per year. This method of heating 
is adapted to all kinds of buildings, whether dwellings, stores, ol- 
fices, churches or public buildings. During the certain hours 
when the supply of exhaust steam may be insufficient there is a 
good profit in the supply of live steam with which the service is 
supplemented, for the reason, in part, that the men and boilers 
are already at hand, and it is better for them to be steadily em- 
ployed than to be idle and unproductive a portion of the time. 


DISCUSSION. 


The President—Although Mr. Fenner says his is about the 
smallest road in the State, it occurs to me that the smallest road 
often requires better management to pay 6 per cent. than some 
of the larger roads. But in Mr. Fenner’s paper he states that 
they lease power and so forth, and that is the little joker, I think. 
The large roads are unable to get special legislation whereby 
they can accomplish those effects. 
= Mr. Fenner—I think anybody could get legislation for heat- 
ing purposes. We have-no right to use power in Dunkirk, but 
we use it all the while because we are not in opposition to any- 
body. By common consent the City Council permits that. We 
could not use electric light. 

Mr. W. J. Clark—The right of companies to do such business 
depends entirely on the provisions of their franchise or charter. 
Very frequently you will find in some cities that the lighting 
and the railway companies have combined. There are some 
very large instances, notably the Milwaukee Electric Railway 
and Lighting Company, which practically has control of all the 
street railways as well as of the electric lighting of the city. I 
think it will be found that in the New England States the elec- 
tric lighting people generally have been very careful to see that 
electric railways did not generally get the right to do electric 
lighting. In the West a great many instances of that kind have 
been found. 1 think that wherever it has been tried in the 
smaller citics and towns—the combination of lighting and trans- 
portation interests—it has been found to work advantageously, 
producing economies which would be impossible in running two 
small systems independently. 

Prof. R. C. Carpenter—I listened to the paper with a good deal 
of interest, and it has struck me that there were a good many 
conditions which mignt make the heating profitable, and again, 
in other cases, might not make it so profitable. One of those 
conditions depends very largely on the nature of your power. if 
you have an economical engine, a compound condensing engine 
of the best class, in which you can get a horse power from two 
to four pounds of coal on the one hand, and on the other hand 
if the engine requires six to ten pounds of coal as some do it 
would make a very great difference as to the amount of saving 
whether you can do the heating or not. With the economical 
engine you cannot save very much by the use of your exhaust 
steam heating or by exhausting into the air and use it in heat- 
ing. With a non-economical engine, on the other hand, you 
could save a great deal. I think such conditions as these would 
have a good deal to do in deciding the question whether it is 
economical or not. Taking Ithaca, and also Cortlandt, N. Y., 
we have united the lighting with the railroad service, and in both 
those towns it has been very advantageous. I do not know how 
we could have kept our power house expenses in reasonable 
limits and made any sort of profitable showing unless we had 
them united. There was no difficulty whatever in making the 
necessary combination. In both cases it is a combination of two 
companies, however, rather than one company having two func- 
tions. But in neither place are the power houses situated so that 
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heating cou:d be advantageously applied. In both cases we 
have got economical engines, and I do not think the gain would 
be very great even if we could use the exhaust steam for heating. 

Mr. Cooper—Has Mr. Fenner made any experiments as to the 
distance that steam could be carried with economical results as 
to the percentage of loss per mile or so? 

Mr. Fenner—I would say with reference to that. that we have 
perhaps a mile of pipe line, and there is not any part of the line 
any more than one-third of a mile away from the power house, 
so ours would not be a very good test. But at Cedar Rapids, 
Iowa, they run over a mile before they get to the point of dis- 
tribution, and then heat satisfactorily. With reference to the 
practicability of steam heating, I think there would not be any 
difficulty of any railroad company in the State getting its char- 
ter amended so as to do steam heating. The people of the towns 
—the small towns particularly—would aid them as they did us. 
The village council of Fredonia aided us in getting our charter 
amended. We were not in competition with anybody, and where 
that is the case you can easily get it. But with reference to light 
in Fredonia, we happen to have very poor gas. The gas is made 
in Dunkirk and it was being drawn by a suction pump to Fre- 
donia. That would let a little air in and we had villainous gas, 
so there was a great call for light, and the trustees wanted to 
buy electricity of me to make light. We had not any more 
right to sell them than we had anybody else, and we did not 
want to hurt the gas plant either. We went to the gas plant and 
asked if they would not put in an electric light plant. They did 
not care to, but said they would not oppose it. The trustees 
helped us to get our charter amended not only for heat, but also 
light, and as a matter of fact, it had the effect of taking some of 
the best customers away from the gas company and spoiled their 
plant, and about a year ago we bought it, so that we run gas 
now as well as electric light. The amendment to our charter did 
not state electric light, but simply said light, and we bought the 
gas plant. Now we run gas and electric light and steam heat 
and power. The power and the steam heat are not in competi- 
tion with anybody. We bought the gas plant, so we are not in 
competition with anybody on that. I know you could not get 
the right to make light, but you could get the right to use each 
system. We could easily move our power house to the bank of 
a stream where we could have a compound engine the same as 
they had in Jamestown, the neighboring city. I have talked 
with them about this heat business. They thought they could 
not make anything out of it, because their power house is a 
quarter of a mile from the point of distribution and they use 
compound engines. We did not use compound engines at 
first because our plant was too small. It is large enough now to 
use compound engines economically. But there you only save, 
I understand, about 25 per cent. Now this exhaust steam is 
worth 100 per cent. So we could not afford to change, and if 
we were already changed we could not afford to operate. Some 
of the plants I have mentioned are not running with exhaust 
steam. Wilkesbarre is not running with exhaust steam, nor 1s 
Scranton. The same is true of Lockport. They run with live 
steam. Some of them go as far as two or three miles away. 
They make profit in selling live steam. Now, of course, if it 
would pay expenses to take live steam, the exhaust steam you 
have is worth its weight in gold. It is as good as 100 cents on 
the dollar, and we could not afford to use a compound engine 
and only get 25 per cent. out of it. 

Prof. Carpenter—Just one other question regarding the loss 
which occurs from exhaust steam mains. I have made two or 
three tests of several existing plants in Cornell University that 
send steam half a mile from the power house in order to heat 
our buildings, and I have tested the losses which occur in that 
plant. I also tested a plant which the Lehigh Valley Railroad 
Company put in for handling coal a short distance west of here, 
in New Jersey, a few years ago. I found that with the best in- 
sulation the losses could be reduced to about one-fifth of what 
would occur if the pipes were exposed to the air and suspended 
above. Now you can usually count in ordinary conditions of 
weather and wind that about one-third of a pound of steam will 
be condensed in the air for each square foot of exposed pipe. 
You can insulate your pipe without excessive cost so as to reduce 
the loss to about one-fifth of that. That is pretty good insula- 
tion, however. A great deal of the insulation will not reduce the 
loss to more than one-third of what would take place. I think 
in that way we can figure pretty well what the loss is. I might 
also say that there are two companies in existence now who are 
doing exhaust steam heating and carrying steam a long distance 
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at less than atmospheric pressure and making a success of it. 
So that it is entirely practicable and possible to do this kind of 
work without bringing an excessive back pressure on the en- 
gine. 

Mr. Fenner—The back pressure does not seem to be any ad- 
vantage if you run at 15 or 20 pounds pressure, on account of the 
insufficient radiation in the building, for instance. We did not 
gain anything by it. Five or six pounds will do just as well. It 
is not circulated by force from behind. It is circulated by the 
draft on account of condensation. 

Prof. Carpenter—If the buildings are properly piped there is 
no reason in the world why there should be even one pound 
pressure. The heating is just as perfect with a pound pressure 
as with five or ten pounds. It is to overcome vertical resistance 
in the pipes in buildings that requires excess pressure. 

The President—It is easy enough for the large roads to make 
their dividends, but for the smaller roads it is quite necessary 
that they have every opportunity for selling power, heat and 
light. On the statute books now there is a law that allows an 
électric lighting plant to build a railroad, I think, of twenty 
miles. But the moment a law is proposed whereby an electric 
railroad may sell light there is bitter opposition to the law. 
Another matter in that connection is the sale of power. They all 
claim, of course, that we have a return grounded current, and 
the insurance is immediately doubled or trebled, and that pre- 
vents us from selling power. We have on our roads sold a small 
amount of power. I think it would be very advantageous to the 
smaller roads if we could sell power. I do not see how we are 
going to do that until we get a metallic circuit. 


Individual Fare Boxes. 


R. T. J. NICHOLL, of Rochester, N. Y., at the last meet- 

ing of the New York State Street Railway Association, re- 

ported his experiences with individual fare boxes and came to 

the conclusion that they were not desirable on roads with heavy 
traffic. He said: 

“Summing it up, I find that the objections to the individual 
fare box are very much in the majority, the two things in its 
favor being, first, the saving of labor by conductor in having no 
reports to make out save the report of register readings, allow- 
ing him more time to the attention of his passengers; and sec- 
ond, whatever was dropped into the box, be it buttons, dead nick- 
els or bad money, belonged to the company, and no opportunity 
is given the conductor to distribute the company’s revenue ac- 
cording to his own ideas, both of which are of great importance, 
but not sufficiently so, in my opinion, to overcome the objections 
previously stated, and therefore its use has been abandoned by 
this company after using the same in the neighborhood of six 
weeks, during which time the men as well as the officials gave it 
a most fair trial. 

“While it would seem, from the above, that the individual fare 
box is not practical in the operation of a street railway doing a 
large business, at the same time I am convinced that it would be 
a most excellent device for the use of lines with a light traffic, 
and would undoubtedly give them almost their entire revenue 
with very little expense for inspection, etc., which can hardly 
be afforded by such lines. 

“This is my experience; I give it to the convention for what it 
is worth, and trust it may be of value to those who have had 
some idea of giving the system a trial. People have said to me 
that our citizens were too dishonest to admit of the system being 
a success in the United States. I don’t believe one word of this 
and have not the slightest doubt that we could use them on the 
entire Rochester Railway without trouble, if we so desired, as it 
really is no reflection upon the honesty of the men; on the con- 
trary, to an honest man it removes all possibility of suspicion. 


THE MARCONI SYSTEM of wireless telegraphy was used 
recently with much success for a period of ten days between the 
royal yacht Osborne and Osborne House, Isle of Wight. numer- 
ous messages heing exchanged between members of the royal 
family, Cabinet Ministers and others at the time of the Prince ot 
Wales’ lameness from accident. The distance was about two | 
miles, with a high hill intervening. At one time, when the yacht 
was cruising, messages were sent a distance of seven and one- 
half miles. The results were carefully watched and proved highly 
satisfactory to all. It will be remembered that similarly success- 
ful work was done during a recent yacht race in Ireland. 
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The Photometry of the Enclosed Alternating Arc 


T HE perfection, within recent years, of alternating current 

generating apparatus and the wider introduction of the al- 
ternating current for all classes of service has had as a natural 
consequence a most wholesome effect on the experimental study 
of alternating current phenomena and the production of more 
efficient translating and current consuming appliances. Foremost 
among the latter is the enclosed alternating current arc lamp 
which now rivals in efficiency its prototype, the enclosed arc of 
the direct current type. At the hands of Marks and others, this 
lamp has been brought to a high state of perfection, aided by 
the scientific researches of such well-known men as Houston and 
Kennelly, Freedman, Hesketh, Nichols, Blondel and others. Lit- 
tle, however, has hitherto been published about the behavior of 
the alternating current lamp, its power consumption and light 
giving efficiency. Perhaps it is the lack of such data which gives 
additional value to the paper on “The Photometry of the En- 
closed Alternating Arc,” by Chas. P. Matthews, W. H. Thomp- 


son and J. E. Hilbish, read before the A. I. E. E., on Sept. 28. 

In speaking of the subject of photometry in general as applied 
to the measurement of the alternating current enclosed arc, the 
authors state that the flat-ended carbons are due to the wander- 
ing condition of the arc. The opposite view, however, was held 
by Messrs. Freedman and Marks, who believe that owing to the 
exclusion of oxygen the carbons become flat and cause the flick- 
ering of the arc, which certainly appears to be a more plausible 
explanation of the phenomenon. 

As it is necessary, in order to show the mean intensity of the 
arc, to take a large number of settings, which cannot be done 
with any degree of uniformity by the methods in use at present, 
the authors have contrived a mechanical device for recording a 
setting as soon as it is made. It is very ingenious and permits 
the observer to keep his eye continually trained on the photome- 
ter disc, so that all the major fluctuations may be readily followed 
and recorded, and this, too, without the visual fatigue resulting 
from introducing light into the photometer room. Another im- 
portant point touched upon by the authors was that of the valid- 
ity of the term “candle power,” which they described as a derived 
quantity and of indirect significance. They use the Hefner unit 
throughout, which is highly commendable, but it appears that if 
that unit be used, the word candle power should be replaced by 
such expressions as intensity, brightness or luminous intensity. 
This naturally opened up the old discussion between candle pow- 
er and luminosity, Mr. Marks claiming the two expressions to 
convey two widely different ideas. The former, he stated, was 
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simply a standard of comparison, while the latter depends on the 
power to bring out an object, and the nature of the surroundings 
or the quality of the rays which go into the lamp. This view, 
however, was not shared by Capt. Millis, of the U. S. Light- 
house Board, who believed that if candle power was employed as 
a physical unit, luminosity being a visual, psychological impres- 
sion, the two terms were of course quite different; if, however, 
both were considered expressions for physical measurements, can- 
dle power and luminous intensity were one and the same thing. 
Capt. Millis also pointed out the interesting fact that for commer- 
cial purposes a light was judged according to the brightness it 
confers on other objects, while for lighthouse work its quality de- 
pended on its own brightness, namely, the extent of the distance 
from which it is visible. He also remarked that in the service the 
alternating current arc lamp has given satisfactory results if good 
cored carbons were employed. 

There is a great similarity between the polar diagrams for the 
direct current arc and those given by the authors, but the shape 
of the latter has been somewhat altered by the un- 
symmetrical bulb surrounding the arc and the greater 
reflection from the parts of the lamp situated just above the arc. 
On the whole the results of the tests are ot great value, but they 
are, unfortunately not well suited for comparisons with the re- 
sults obtained by experiments on direct current enclosed arcs, 
as in the latter clear instead of opalescent inner globes were used. 
Clear globes are certainly to be preferred, as the opalescent ones 
absorb much of the light. From the diversity of opinions shown 
and the doubts expressed as to the exactness and reliability of 
the results obtained by these diligent experimenters, it appears 
as if there is still great room for improvement in the theory and 
practice of photometry. Especially is this true in the measure- 
ments of arc lamps and those of the alternating type in particu- 
lar in which many variable quantities are always present. But 
after all we are on the road to improvement and the words of 
Dr. Kennelly may serve as a consolation, namely, that the pur- 
chaser judges a lamp by an entirely different standard from the 
engineer. 


The Application of Alternating Currents to Elec- 
tric Traction. 


TE hold which direct current now has on the operation of 

street railway cars is such that it would be rather difficult 
in future to displace the direct current motor from the car itself. 
But even now the alternating current is being called in at the 
transmission end of the electric traction problem, its domain 
ending at the sub-feeders, where rotary transformers convert the 
alternating current to direct. Looking at the larger problems 
in electric railroading which involve the changing of present 
steam roads into electric, much seems to be left to engage the at- 
tention of electrical engineers as to the best methods of tack- 
ling them. In recent numbers of the “Engineering Magazine” 
Messrs. Davis and Forbes carry out in a most extended manner 
the equipping of an electric road between New York and Phila- 
delphia, one aspect of which they treated some time ago, and on 
which we made comment at the time. In the present instance 
the same authors first discuss in a general way the question of 


transmitting electric power from a waterfall or other “cheap 
sources” to a steam railroad by means of the alternating current, 
and the operation of such a road by electric motors. The con- 
clusion which they reach as to the application of the alternating 
current directly on the cars is, we must confess, hardly encour- 
aging. They assert in effect that the alternating motor, as con- 
structed to-day, is not adapted to direct operation of railroad 
trains, either on the axles of the cars or at the head of the trains 
as a locomotive; first, on account of the difficulties in starting 
under load, and secondly, owing to the difficulty of controlling 
the necessary variations in speed. On the other hand, they con- 
sider that the alternating current can be better applied indirectly 
to railway operation, because of the facility with which it can 
be transmitted at high potential over long distances. It is a 
special case of the latter arrangement which the authors then 
fully discuss, and which is, specifically, the problem of a new 
road built for very high speed, with trains at frequent intervals, 
and comparing the relative first cost and operating expenses, as- 
suming electric power to be obtained (a) from a cheap source at 
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a distance, with the corresponding charges, and (b) assuming the 
usual power stations located at intervals along the road. The 
authors take the oft-discussed case of a road between New York 
and Philadelphia, assuming several cases, among them two 
sources of power, each 100 miles from the line of the railway. 
They assume three-phase alternating current transmission at 
20,000 volts, with 1,000 volts direct current from sub-stations to 
railway motors, with thirty sub-station rotary transformers. 
They also assume the road to have three tracks, trains of five cars 
each, with a three-minute headway, with trains 8'4 miles apart, 
thus showing very high speed. Each train is not to require more 
than 10,000 h. p. at the station under economical conditions. The 
cost of such an equipment is compared against that of eleven 
power stations distributed along the line 814 miles apart, includ- 
ing one at each end of the line, each supplying current at three 
sub-stations, with rotary transformers, with power stations to 
generate alternating current at 10,000 volts three-phase to sub- 
stations, where it is converted to 1,000 volts direct current to the 
railway motors. The other conditions being the same, it is as- 
sumed that the development of the water powers is to cost no 
more than the eleven power stations, which, in the authors’ opin- 
ion, is highly unlikely, favoring the water power transmitted 
as against the steam power stations distributed along the line. 
In general, the authors state that every care has been taken to be 
fair to the distant source of power, and where there was any 
room for doubt the “cheap source” has been given the benefit. 

It would take us too far to go into the details of the ‘calcula- 
tions, which are highly interesting, but the final conclusions 
reached are that the items added to the cost per car mile by the 
use of water powers located 100 miles away about balance the 
greater cost of fuel, water, oil, waste, repairs to power stations 
and power station wages. While, as stated, we cannot go into 
the minutiz of the calculations, it. may be interesting to note 
that the proposed transmission line is figured at $25,310,000, the 
copper alone amounting to $9,780.00. 

According to the authors, the case discussed by them shows 
conclusively that it would not pay to utilize the water power. 
Against the objection to the assertion that this covers only one 
problem, they insist that the one chosen enables us to arrive at a 
general conclusion, since we are dealing with a very large amount 
oi power at a comparatively short distance. 

Granting that the calculations of the authors are fairly cor- 
rect, and they have applied checks to them, we are bound to con- 
fess that we are not greatly surprised at the results. If 50,000 
volts had been used instead of 20,000, as assumed, the cost of the 
copper would have been reduced to $1,555,000, a saving of $8,225,- 
000, while if 100,900 volts had been used the copper would only 
have cost $390,000. But even that, according to the authors, 
would not have saved the day. This interesting calculation is 
well worth the study of all interested in this class of work. It 
must not be forgotten, however, that the distance of transmission 


assumed by the authors is 100 miles, and to that extent, of course, 


it 18 a special case. A shorter distance would make a material 
difference in the results, and we might suggest, as an addendum 
to their present calculations, one which should have for its ob- 
ject the determination of the distance at which transmitted cheap 
power can compete with power distributed along the road. It 
would also add much to the value of the solution of the problem 
here involved if the authors had considered the case where the 
energy is produced at the mouth of the coal mine instead of by 
water power. We might then have a direct comparison as be- 
tween steam stations distributed along the road and a single con- 
centrated steam plant. Besides, the latter condition of a coal 
mine available within a reasonable distance and even alongside 
the track of a railroad is a case of frequent occurrence. 


Tornadoes and the Niagara Line. 


SERIOUS doubt was entertained by many people in regard 

to the transmission from Niagara to Buffalo, touching the 
ability of the pole line loaded with heavy conductors, insulators, 
etc., to stand up under the severe storms that blow across the 
lakes. A recent test, however, should give new confidence, if it 


had been necessary. Mr. Rankine, secretary of the Cataract Com- 
struction Company has just advised J. G. White & Co., who built 
the line, that the late terrific tornado which swept over Grand 
Island and Tonawanda left the line intact and without the loss 
of even an insulator. This storm caused much loss of life and 
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destruction of property on both sides of Lake Erie, but the Ni- 
agara transmission continued without interruption for even a 
second. Such a result is very encouraging, for the wind rages with 
high velocity and free from obstruction across the plain on which 
the line runs, and the test thus imposed is about as severe as it 
could be made. 


Wind Power as a Source of Electrical Energy. 


F all the natural sources of energy which might be harnessed 

for the generation of electricity there is perhaps none more 
unsteady and unreliable than wind power. To be sure, wind 
power is cheap and simple, but even these virtues do not com- 
pensate altogether for the above mentioned disadvantages, which 
have hitherto prevented its extensive introduction for electrical 
generating purposes. To solve the question how best to neutral- 
ize the inconveniences caused by the irregularity of the wind has 
been the most important practical point in connection with wind- 


mills, and for this purpose storage batteries and complicated au- 
tomatic devices have been employed. Another method proposed 
has been to have the windmill pump water up to a tank, by which 
supply a water motor could be operated. In this way a constant 
head of water and speed of dynamo could be maintained. It has 
also been suggested that the windmill could be 
used to compress air in suitable reservoirs for operating air en- 
gines. Both of these methods were ably discussed by Mr. Ran- 
kin Kennedy, in the London “Electrical Review” of Dec. 21, 
1894, and shown to be impractical in most cases. The latest de- 
vice for neutralizing the irregularity of the wind, is the one de- 
vised by the well-known Danish scientist, Prof. La Cour, and 
called by him the Kratostate, by means of which, it is claimed, a 
windmill can very well be used for supplying power to a dynam). 

Prof. La Cour has for several years carried on a number of 
thorough, State-aided experiments, the results of which he com- 
municated lately to a Copenhagen scientific society. He pointed 
out among other things the fallacy of the opinion that the great- 
est effort was obtained by horizontally moving wings, and he 
emphasized the importance of the suction on the lee side. With 
respect to the number of wings he found that a mill with sixteen 
wings had only one and one-third times as much power as one 
with four. In measuring the percentage of the power of the wind 
striking the wings which was absorbed or utilized by the latter, 
he arrived at the somewhat startling figure of 143.7 per cent. This 
unlooked for result was due to the above mentioned suction on 
the lee side of the wind passing between the wings. This as well 
as the shape of the wings were then taken into account in meas- 
uring the percentage of the wind power utilized, and it was then 
found to be 21 per cent. The absolutely best shape for wings has, 
however, not yet been ascertained. 

This question of the utilization of the power of the wind is cer- 
tainly an interesting and fascinating one, especially if we see it 
attacked by such a celebrated man as Prof. La Cour, and after 
Brush, Blyth and others have given us actual working examples 
of the successful installation of windmills. However, the field of 
usefulness will probably lie in the application in small installa- 
tions, where mechanical or even electrical storing devices, suff- 
ciently large to bridge over long periods of calm weather can be 
installed. In the words of Dr. Louis Bell, “It (wind power) must 
rather be regarded as a local competitor of distributed power, and 
even so in a small and limited field.” 


Exhaust Steam from Central Power Plants. 


O of the most interesting and valuable papers read before 

the recent meeting of the New York State Street Railway 
Association was that of Dr. Fenner on by-products of the power 
station, with special reference to exhaust steam. The paper and 
discussion are fully presented in this issue, and will be found 
highly instructive. Dr. Fenner spoke from the experience of the 
Dunkirk & Fredonia road in this State, and showed a remarka- 
ble benefit to the finances of the company. The old horse road 
had had a capital of $57,000, but with the change to electricity the 
capital became $116,200, with a 5 per cent. bonded debt of $61,- 
ooo. Under these new conditions, however, the road was stead- 
ily paying 6 per cent. on its stock, of which 3 per cent. came from 
the traffic, and 3 per cent. from the exhaust steam. These figures 
and others are explained in the paper, to which we would direct 
the attention of our readers. 


X-Ray Work in Baltimore. 
BY C. B. FAIRCHILD. 
LOYOLA COLLEGE. 


ORE of the most enthusiastic operators in the line of X-ray 
work and also in the development of wireless telegraphy, is 
Father F. A. Tondorf, of the above college. This is a non-sec- 
tarian institution, but the professors are of the Catholic faith. 
Father Tondorf began experimenting with the X-ray apparatus 
soon after the discoveries of Röntgen were published, and its 
use is taught in the school in the regular electrical course. The 
apparatus used is that of the Edison type, with Lalande batteries, 
and he has taken some excellent photographs. One shows a 
needle imbedded in a hand and one of a double fracture of a boy's 
arm, which was taken through the splints. Father Tondorf has 
given more attention, however, to discovering the effects of the 
ray upon blind people, his subjects coming from a neighboring 
institution for the blind. Although some remarkable results 
have been obtained, they seem to be of little or no practical value 
to unfortunates of this class. A man whose eyes had been blown 
out by an explosion could detect the light instantly and tell the 
color of the light, but could not see objects, showing that the 
light rays affected the optic nerves. A boy totally blind and 
people affected with ametropia could distinguish the shape of 
objects like that of a horseshoe. It took some time for the 
shadow to develop upon his brain. It seemed to grow upon him 
after some seconds of exposure. Not one case of injurious 
effects upon the subject has been noted in this institution, and 
Father Tondorf thinks that none can come, except possibly in 
the case of a person affected with some skin disease, in which 
case he would advise caution, for the decomposing effects of the 
rays are about the same as those of a strong current, as is noted 
by its effects upon vegetable matter. In photographing he uses 
a seed plate in an ordinary plate-holder, with the tube placed 
about eight inches from the object, which rests upon the plate. 
Father Tondorf has given several public lectures on the use and 
effects of the X-ray, in which he uses lantern slides, which have 
been made from X-ray photographs, and sometimes after the lec- 
tures he asks people to come on the stage and allows them to cx- 
amine their own bones by the use of the fluoroscope. 

rle is also an enthusiast on the subject of wireless telegraphy, 
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RADIOGRAPH OF HAND WITH 100 SHOT; NAVAL ACADEMY, 
ANNAPOLIS. 


and has given public lectures and exhibitions with the apparatus 
for this purpose, and in practice has obtained some very interest- 
ing results, and proposes as soon as the instrument has been 
more fully perfected to telegraph between the top of the shot 
tower and the Washington Monument, two prominent land- 
marks, about half a mile apart. in Baltimore. 
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An interesting fact has been noted in these experiments. that 
the signals which were perfect from one side of the hall to the 
other before the audience assembled, and through the walls of 
the building, could not be repeated later, owing, it is thought, 
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RADIOGRAPH OF A WOMAN’S HAND WITH DIAMOND RING. 


to the condition of the atmosphere in the room, and he is mak- 
ing experiments through gases of different kinds to discover, if 
possible, if they have any retarding effect. The signals are re- 
ceived as in ordinary telegraphy, with a distinct click, and an or- 
dinary Morse key is used in giving the signal. At one of his 
public lectures on telegraphy, or rather at an exhibition given 
in the institution, wireless telegraphy was not only illustrated 
and described, but signalling, as employed by primitive man, was 
shown, including that by torches, flags, water tanks, on up ‘o 
the means for submarine signalling. Father Tondorf says he 
looks for great and important results in the line of wireless teleg- 
raphy. He thinks, however, that the stray currents from the 
lighting and street railway circuits may confuse the signals in 
some cases, but does not think that messages sent in code from 
different instruments in the same region will in any way conflict 
with each other. 


UNIVERSITY HOSPITAL. 


Dr. Holland has used the X-ray to a considerable extent, as do 
the other physicians in this hospital, for examining fractures 
after they have been, reduced and put in splints. They find ıt 
chiefly useful, however, for examining old and neglected frac- 
tures, where the patient was supposed to be well. They often 
find the exact relations of the fragments are not normal, and in 
some cases have been able to remove pieces of bone from oll 
fractures that have proved annoying to the patient. The X-ray 
is used for locating foreign substances that may be lodged in the 
flesh, and the hospital receives several hundred cases a year 
where the removal of foreign bodies is necessary. In one case 
a bullet had lodged behind the skull and could not be discov- 
ered, the ray not penetrating the skull sufficiently to locate the 
bullet. A fine photograph of the bones of a hand is shown in 
which the shadow of a pin 1s distinguished that had been in- 
serted under the skin in the finger, the photograph having been 
taken with the bone of the finger between the tube and the pin. 
It has been noted in the hospital practice that where a piece of 
glass is lodged in the flesh it made a heavier shadow under the 
X-rays than the bones or pieces of lead would make. No injuri- 
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ous effects have been observed in the use of the X-ray in these 
cases, and no serious accident has occurred in its use, the 
voltage employed being only 110. The chief expense in keep- 
ing up the apparatus is found to be in the renewing of the tubes, 
as the vacuum gets low after a time, and occasionally the glass 


WOMAN'S HAND, AFFLICTED WITH RAYNAUD'S DISEASE. 
EXPOSURE 8 MINUTES; JOHNS HOPKINS HOSPITAL. 


is punctured from sparks through careless handling. No prac- 
tical use is found in the use of the X-ray examination of the 
lungs or the location of tumors other than bone tumors. 

The University Hospital is a State institution and has accom- 
modation for about 250 patients. Chronic cases are not received. 
There are 60 beds for use by city patients and 24 for the State, 
there being one for each county. The institution is equipped 
with a private telephone exchange on the Home system, every 
floor and ward being connected. 


JOHNS HOPKINS HOSPITAL. 


An X-ray machine is in almost daily use at this institution 
and is not only used for locating foreign substances and for 
studying fractures in new cases that come in, but is employed for 
inspecting the condition of convalescents before they are dis- 
charged and for examining old fractures where they are giving 
trouble to the patient. A special room is fitted up for the X-ray 
work and a storage battery of five cells furnishes the current. 
The tube is mounted on a portable cabinet, but the secondary 
coils are placed upon an adjoining shelf. A high canvass cot 
mounted on castors is provided, on which the patients are placed 
and which is readily adapted to any position, so that the tube 


may be placed underneath or on any side of the body. The in-: 


strument is operated chiefly under the direction of C. A. Pen- 
rose, M. D., one of the house physicians, and is considered by 
him an almost indispensable adjunct to a hospital equipment. It 
is not found to be of much use, however, in examining tumors, 
except where there is an osseous deposit, nor in studying the in- 
ternal organs, although a shadow of the patient’s heart has been 
obtained in one of the photographs. No injurious effects have 
been noted from the use of the rays in this institution, and the 
doctor is of the opinion that where injurious effects have been 
reported it has been due more to the vibratory effects of the cur- 
rent than to the ray. The doctor advises caution in the use of 
the ray for locating foreign substances in the flesh, especially 
if imbedded deeply, on account of the perspective, and advises 
looking at the object from different angles, otherwise the cut- 
ting may be done in a wrong direction. The practice here is to 
carefully locate the object with the fluoroscope trom different 
directions, when the necessary computation is made for correct- 
ing the error in the angle of deflection. In making photographs 
an ordinary seed plate is used, and these are placed, still within 
their envelope, in position to receive the shadow of the object. 
The accompanying illustrations are reproduced from photo- 
graphs taken by the instrument in this institution. One is of a 
person’s foot, with the shoe in which the buttons and nails in 
the soles are readily distinguished. The other is of a hand in 
which some of the bones are wanting. 
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F. R. ARNOLD & SON. 


To the enterprise of this firm (dealers in surgical appliances 
and electric medical supplies), located at 15 Hopkins Place, 
is due largely the introduction of the X-ray apparatus into 
the public institutions, hospitals and among the medical frater- 
nity of Baltimore, and there are now more than a dozen equip- 
ments, including the Hospital Department of the Maryland Uni- 
versity, College of Physicians and Surgeons, Baltimore Medical 
College, Johns Hopkins Hospital, Maryland Homeopathy Hos- 
pital, Loyola College, and others among the practising physi- 
cians, several of which are described above. Arnold & Son keep 
a fine cabinet instrument always ready for exhibition at their 
store, and very frequently physicians bring cases to them for ex- 
amination. The apparatus sold by this firm is that made by the 
Edison Manufacturing Company, and the batteries are of the 
Edison-Lalande type. Some of the machines owned by physi- 
cians are operated by a static current. Some have attempted 
to employ current from the lighting and street railway circuits, 
but have not succeeded in cutting the voltage down to make it 
practicable, the best results being obtained with a current of 
about 110 volts. When the method was first introduced an ex- 
pert was sent on by the manufacturers. He remained for some 
time giving exhibits. both with the fluoroscope and by photo- 
graph of the results obtained by the use of the X-ray, and tn 
this way created quite a demand for this apparatus. Some very 
good photographs have been obtained. Among them is a lady’s 
hand, with a diamond ring on one of the fingers, as shown in the 
accompanying illustration. It is interesting to note in this coa- 
nection the already recorded fact that the shadow of the bone 
shows through the setting of the ring, showing that the rays are 
not reflected by a diamond as they are by a piece of glass. It 
has been found that an ordinary piece of glass, when imbedded in 
the flesh. casts a shadow more dense than bone, wood or lead. 
For this reason it is claimed that the X-ray is the best means by 
which the genuineness of a diamond may be ascertained. Frac- 
tures can be photographed through wood, fibre or rubber splints, 
but not through those of metal. 

Only one case of injury from the effects of the ray has come 
to the notice of the above firm, and this was a person whose 
hands were burnt after repeated and continuous exposure to the 
ray. It is claimed that no injurious effects have been noted in 
ordinary practice. There is not, however, so great a demand for 
the instrument among practising physicians as formerly, as there 
seems to be but little to be gained by the use of the rays for 
therapeutical work, as all the vital organs as well as the flesh are 
rendered transparent by its use, and only the shadow of bones 
or tumors on the bone. or some foreign body. can be located, 


RADIOGRAPH OF A FOOT AND SHOE, SHOWING NAILS AND 
EYELETS; JOHNS HOPKINS HOSPITAL. 


Instruments in cabinets of the above description are sold at from 
$200 to $300 each. If properly cared for they do not readily get 
out of order, and this instrument, now in service for more than 
a year, has never required any repairs. 
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The Recent Strike in the Bullock Factory. 


O N the 18th of March of this year we had a strike of our ma- 
chinists, which you mentioned in your journal, and to 
which you have referred once or twice since. This strike has 
just been declared off, and as the strike was occasioned by the 
men fighting for the matter of principle and not for the amount 
of wages involved, nor hours of labor, it might be of interest to 
manufacturers in general to know the result of this six months’ 
strike. : 

The strike was against the introduction of the piece work or 
premium system in our factory. The system which we employ is 
p actically a premium system and men are paid by the piece, but 
pi -e work prices are so arranged that the average workman can 
eai ı as much, if not more, than his day wages. If any man regu- 
larly falls below the amount of work done by the average man, 
the assumption is drawn that he is not as good a workman as 
the average, or that he is careless or lazy and his regular daily 
wages are lowered or his services are dispensed with altogether. 
Our machinists objected to this system and struck on account of 
it, although we believe a good deal more than the majority of the 
men who went out did not understand the system which we ex- 
pected to adopt nor exactly why they were striking, but were 
led into it through their labor unions and labor agitators. 

Qur former employees have called upon us a number of times 
within the last two months, making us propositions to take them 
back, and we finally agreed to take them back—as we had vacan- 
cies which they could fill—they agreeing to work under the sys- 
tem under which we have been running our factory and on ac- 
count of which they struck. 

The result of the strike seems to have been the total loss of 
wages to the strikers during the last six months and probably a 
gain of experience on their part, and considerable annoyance on 
our part, although it is interesting to note that we were able to 
fill the places of our strikers, and we did more business within 
the last six months during the progress of the strike, by several 
thousand dollars than ever before in the history of the company. 
It is however, not a particularly easy nor profitable way to ob- 
tan more business by bringing on a strike, and we should not 
ad .se our fellow manufacturers to attempt to increase their bus- 
in. ss by such methods. 

THE BULLOCK ELECTRIC MFG. CO., 
J. S. NEAVE, Vice-President. 
Cincinnati, O., Sept. 24, 1898. 


Easy Testing of Arc Light Circuits. 


READ with considerable interest the articles entitled “Test- 

ing Arc Light Circuits,” by Mr. Markland, in your issues 
of September 8 and 22, and would say that I thoroughly agree 
with him in the advisability of every central station employing 
series arc lamps making use of a high range voltmeter for the 
general purposes indicated. 

For something over a year I have advocated the use of a high 
range voltmeter capable of reading the total potential of an arc 
light dynamo, and so arranged that, by properly connecting it in 
circuit, not only the total e. m. f. of the dynamo or circuit may 
be read directly in volts, but also the presence of a ground indi- 
cated and the location of the ground determined. Such an in- 
strument has been placed on the market by the Keystone Elec- 
trical Instrument Company, of Philadelphia. It was first pub- 
licly presented at the meeting of the National Electric Light As- 
sociation held in Niagara Falls in September, 1897, and since 
that time very extensively introduced in the larger electric light 
stations throughout the country. 

In using these instrument's, in accordance with the instructions 
sent with each, all the tests suggested by Mr. Markland may be 
made directly without complicated calculations or the use of a 

. Slide rule, and any switchboard attendant capable of performing 
a simple sum in addition and multiplication can place the direct 
, Tesults of the test on his log sheet. All the readings of the in- 
struments are given directly in volts, and the total calibration 
carried to the maximum potential of the machine or circuit for 
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which it is designed, so that there is no necessity to employ a 
multiplier or correct the readings of the voltmeter by the ratio 
of the multiplier to the voltmeter itself. In addition to this, the 
instrument is fitted with plug switches and receptacles self-con- 
tained in the case, so that by connecting the binding posts to the 
spare test cups, with which every arc light board is equipped, di- 
rect readings in volts can be obtained of the potential at the ter- 
minals of the circuit and the ground reading from either plus or 
minus side of line to ground. These three readings properly 
equated determine absolutely the location of the ground be- 
tween any two lamps in the circuit, and, by using in connection 
with these values the resistance of the instrument, the absolute 
resistance between line and earth can be determined. This latter 
result enables the superintendent to determine the general char- 
acter of the ground. 

I believe the whole subject of properly testing arc light cir- 
cuits is one of growing importance and will, in the future, at- 
tract the attention of the central station managers to a greater 
extent than heretofore; therefore, I am taking the liberty of 
calling your attention, and, through your paper, the attention of 
your readers, to an instrument which has been especially de- 
signed for this class of work and, which, I believe, meets fully 
the requirements of the case. J. F. STEVENS. 

Philadelphia, Sept. 24, 1898. 


An Arrest by Telephone at New Brunswick, N. J. 


A special dispatch from New Brunswick, N. J., of Sept. 26, 
says: Locked in a bank building, unable to interfere, C. W. 
Caltner, early this morning was compelled to passively witness a 
murderous assault with knives committed upon two men, one of 
whom will probably die. Modern science, however, aided the man 
in his exciting predicament, and he was enabled to summon the 
police by telephone in time to prevent what might have been a 
double murder and to secure the arrest of the aggressors. 

Caltner is employed as watchman at the New Brunswick Sav- 
ings Institution, at the corner of George and Church streets, this 
city. Each night he is Jocked in the building, and it is impossi- 
ble for him to get out until relieved at 7 o’clock in the morning. 
Caltner was looking from the window of the bank at 3 o'clock 
this morning, when just outside, not ten feet away from him, four 
men stopped and got into a fierce altercation. Suddenly two of 
the men drew huge knives, which gleamed in the light of the 
lamp at the corner, and furiously attacked the other two. 

The watchman at the window shouted at the top of his voice 
and frantically endeavored to arrest the attention of the men 
who were doing the stabbing, but the unequal fight went on with 
increasing fury and the horrified watcher believed himself 
doomed to stand powerlessly by while murder was being done. 
Suddenly he remembered the telephone, and hurrying to the in- 
ner room, he called up police headquarters and briefly told of 
what was going on. 

The sergeant and two policemen immediately dashed out and 
within two minutes arrived, just in time to catch the two men 
who were running away. The other couple were found bleeding 
and unconscious on the sidewalk. Caltner watched the arrests 
and the carrying away of the wounded men in an ambulance, 
from the windows of the bank, and shouted that he would go 
around to the police station as soon as he was released from his 
imprisonment in the building. 


PHILADELPHIA. The Board of Directors of the Bell 
Telephone Company have ordered an immediate issue of $500,000 
of the increased $2,000,000 capitalization authorized by the stock- 
holders. The balance will be issued from time to time as the re- 
quirements of the company demand. Secretary Huey states that 
the business of the company had increased during the past three 
years from 4,012 subscribers to 8,050, and was still growing, re- 
quiring an almost constant extension of the system. The new 
capital will be used in wiping out an indebtedness of about $100,- 
ooo on the new building at Eleventh and Filbert streets and in 
paying for extensions now under contract. 
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Switchboards in New Buildings in New York 
_ City. 

W E illustrate herewith a switchboard, Fig. 1, which has re- 
cently been installed in the Franklin Building, Murray 
street, New York, as worthy of mention owing to the many new 
apparatuses used and the novel features combined with the latest 
improved construction. This board was manufactured and in- 
stalled by F. A. La Roche & Co., Thirteenth and Hudson streets, 
New York City, Messrs. Clinton & Russell being the architects 

and Messrs. P. M. Mowrey & Co., the electrical contractors. 

This switchboard is 9 feet high and 17 feet long, divided into 
five panels of white Italian marble, capped off with marble 
moulding, and the letters “Franklin Building” made in bronze 
letters raised somewhat from the surface of the board. The 
board is illuminated by two two-light copper brackets and five 
one-light brackets, and has mounted on it a Weston illuminated 
type voltmeter and an ampere meter for the various generators, 
also a recording Bristol ammeter and voltmeter. One of the 
most important improvements on this board is the use of the 
now well-known “Ideal” circuit breakers. These circuit break- 
ers are handsomely finished and of the independent type, making 
it impossible to close the circuit so long as the overload exists. 

The motion of these circuit breakers is vertical. Instead of 
being opened outward from the board, like other circuit breakers 
in general use, they run in a vertical direction. They are all 
made of pure hard-drawn copper, nicely fitted and handsomely 
finished. The bearing parts, such as the guide bearing and base, 
are made of tool steel polished and copper plated, so as to match 
the other copper work on the circuit breakers. 

Every generator is protected by one “Ideal” circuit breaker. 
Each ełevator is also protected by one “Ideal” circuit breaker, 
as well as the independent motor circuit which controls the ex- 
haust stand. 

All the switches are of the F. A. La Roche &'Co.’s make, of 
the double-throw quick-break type, built of all pure hard drawn 
copper, beautifully finished, and they are used in combination 
with the General Electric wattmeters, seen at the lower end of 
the board. Each switch is protected with a safety fuse, which 
is on an independent slab of slate on the top of the board, so ar- 
ranged that new fuses can be put in instantly. 

This board is a handsome, substantial and mechanical piece of 
work. All bus-bars are of the rectangular type. These copper 


SWITCHBOARD IN THE FRANKLIN BUILDING, NEW YORK. 


bars are used, all being jointed at right angles, securely braced 
and bolted together, and the result is a very massive looking 
piece of work. The board is designed so as to secure the great- 
est flexibility in handling and operating. All the switches are of 
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the double-throw type, with the object of giving the operator an 
opportunity of using either or all of the dynamos on either or 
both of the elevator services, or from a light service, or of throw- 
ing any one or all of the individuał circuits of the house service 
should any part of the plant become suddenly heavily overload- 


SWITCHBOARD MANUFACTURED BY F. A. LA ROCHE & CO. 


ed, the building itself being designed for a power and loft build- 
ing. 

Fig. 2 represents a switchboard, also manufactured and in- 
stalled by F. A. La Roche & Co., under the supervision of the 
electrical engineers, Messrs. Osterberg & Sutton, and is a unique 
and handsome piece of work. The board is made up of two 
pieces of extra marbleization and mounted on a heavy, substan- 
tial iron frame. One panel controls the storage battery plant 
and one the generating plant. 

On this board are used the round type Weston instruments 
and the “Ideal” circuit breakers of the vertical type, similar to 
those used on the board above described, excepting that they are 
single pole instead of double pole. The switches and other ap- 
paratus on this board are also made by F. A. La Roche & Co. 
It is claimed that this is the neatest and most condensed board 
of its size in New York City. 

F. A. La Roche & Co. are getting more than their share of this 
class of work and enjoy the reputation of doing some of the 
finest switchboard work in New York City. They have just 
completed the R. G. Dun Building switchboard, which has many 
novelties and interesting features. Among the many other 
boards manufactured and installed by them are those in the 
Standard Oil Building, Bowling Green Building. Hearn & Sons 
new building (two boards), Franke apartment house, Dexter 
Lambert Company, Oberg & Blumberg, Star Theatre, Metrop- 
olis Theatre, Manhattan Theatre, Crescent Theatre, Tulane Thea- 
tre, Cooke Locomotive Works, Wilson Aluminum Company, and 
many others. 


The American Indies Company. 


Articles of incorporation of the American Indies Company, 
with $18,000,000 capital, have been filed with the Secretary of the 
State of New Jersey at Trenton. The incorporators of the com- 
pany are Thomas Dolan, P. A. B. Widener and W. L. Elkins, of 
Philadelphia; Thomas F. Ryan, Frederick P. Olcott, A. N. 
Brady, R. A. C. Smith, Henry D. Macdona, J. N. Ceballos, Guil- 
lermo de Zaldo, H. P. Booth and H. G. Runkle. 

It is understood that the insiders will contribute all the neces- 
sary capital and that there will be no public subscription. 

Under its charter the American Indies Company has the 
power to generate, accumulate, distribute and supply electricity 
for light, heat, power and signalling purposes, to construct, own 
and operate lights for the conveyance of electrical current for 
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telegraph, telephone and other purposes, to construct, own and 
operate telephone exchanges, to manufacture and supply gas for 
fuel and illuminating purposes, to light cities, buildings and 
places, both public and private, by gas and electricity and to ac- 
quire property and undertake engineering works generally, espe- 
cially such operating under public franchises. The secretary of 
the company is Mr. Henry D. Macdona, of 33 Nassau street, New 
York. 


The Goughnour Dynamos and Motors. 


YNAMOS, stationary motors, starting boxes and regulators 

for all purposes and of almost any capacity constitute the 
output from the works of the Goughnour Electric Company, 
Canton, O., and while the establishment is comparatively a 
small one, it is not too small to grow. This it 1s doing at a 
rapid rate, so that already an enlargement of space and equip- 
ment is contemplated, although the business is not more than 
five years old. Some of the special features embodied by .Mr. 
Goughnour in his machines are the ironclad armatures, steel 
fields, low armature resistance, strong magnetic fields, extra 
large commutator and high electric efficiency all around. Among 
the special designed motors are machines for operating iron 
working tools, cranes, hoists and elevators, while the dynamos 
include machines for lighting. direct coupled or belted. power 
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GOUGHNOUR DYNAMO. 


generators and machines for plating. The works are located at 
the corner of Seventh street and Valley Railroad. and the tool 
equipment consists of an outfit sufficient for doing the entire 
work, including a number of homemade labor-saving appliances. 
Power for operating the tools is derived from a motor of Mr. 
Goughnour’s own make, operated by current supplied from the 
city lighting plant. Lighting generators have been constructed 
for several isolated plants in Canton; also a plating dynamo of 
1,200 ampere capacity for a safe manufacturing company, and a 
crane motor outfit for a cement manufacturing plant in a neigh- 
boring town. The works enjoy not only a local patronage, but 
orders are constantly coming in from neighboring States, due to 
the good report that has gone out from the local plants, where 
the Goughnour machines have been in use. 


E.M.F. of the Arc With Aluminium Electrodes. 


It is known that an electrolytic cell having carbon and alum- 
inum electrodes opposes the passage of current in the aluminum- 
carbon direction with an e. m. f. of 22 volts, while current passes 
in the other direction with only the opposition due to the resist- 
ance of the liquid and the polarisation e. m. f. Herr V. von 
Lanz. describes in Wiedmann’s Annalen his researches upon the 
arc with aluminum electrodes. This arc is established under an 
e. m. f, of 19 volts. Between electrodes of aluminum and car- 
bon the current passes more easily from aluminum to carbon, 
an effect contrary to that noticed in the electrolytic cell. This 
arc may be used therefore for the rectification of alternating cur- 
rents, but the efficiency of such a rectification would not be 
higher than about 6 per cent. 
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G. E. Brush Single and Double Carbon Are 
Lamps. 


[% the differential Brush arc lamp, now put out by the General 

Electric Company, every improvement has been incorpor- 
ated which long experience has shown to be advisable. It is 
especially valuable where a large number of lamps are run from 
one generator. The differential winding consists of a coil of 


G. E. BRUSH DOUBLE CARBON ARC LAMP MECHANISM. 


coarse wire in series with the arc and a fine wire coil connected 
around the arc. Current in the coarse wire tends to separate 
the carbons, while in the fine wires it operates to bring them to- 
gether and, the opposite forces exerted by the shunt and series 
windings being automatically balanced when the carbons are 
burning normally, if the series current is reduced the voltage 
at the lamp correspondingly diminishes. With differential 
lamps generators can, therefore, be heavily overloaded. The 
improved Brush lamp is adjusted at the factory and, as the 
mechanism is not dependent upon springs for any of its move- 
ments, this adjustment cannot change. Hence the lamp runs as 
economically after several years of service as when first in- 
stalled. It regulates so closely that the voltmeter on a circuit 
of lamps shows no appreciable variation. 

These lamps do not require hoods when hung outside, as all 
parts are thoroughly protected from the weather. The chimney 
and its base are cast in one piece and, wherever a screw enters 


“ae > r Aa tÀ st 
PN P A erat 


p B: 
7; f 
a AG. £ 4 
Y e N g 
bed TEY : WEA Taa : : 
x ET s 
~ ’ 


SUPPORT FOR ARMATUR« LEVER. 


the lamp from above, its head rests on a boss which prevents 
the entrance of rain or melted snow. The outside terminals of 
the lamp are made with petticoats as a further protection against 
the entrance of water. 

All parts are made by special machinery and are interchange- 
able. There are no springs to adjust or replace. The various 
contact surfaces are ample and the insulation is so distributed 
that the danger of short circuits is eliminated. The use of one 
large insulating strip diminishes the number of insulation pieces 
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required to secure the lower frame in position. All brass parts, 
except the carbon rods, are finished in nickel plate, adding to 
their durability as well as to the appearance of the lamp. 

The mechanism frame has been so modified that the armature 
lever is now supported by a base separate from the frame and 
mounted on a plate which insulates it entirely from the frame 
and zinc bottom of the lamp box. The armature lever has been 
slightly changed on account of changes in other parts and also 
to so support the balance wire in the double lamps that the 
second carbon feeds at practically the same voltage as the first 
carbon. This improvement makes a marked saving during the 
entire second half of the night’s run often: amounting to from 
30 to 50 watts. 

Realizing the advantage of using a lamp on circuits of either 
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CLUTCH WITH ROD RELEASED. 
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THE CUT-OUT. 


SINGLE CARBON 
BRUSH LAMP. 


6.6 or 9.6 amperes, the magnets of this new lamp have been so 
designed that when changing from one circuit to the other łt is 
only necessary to exchange the adjusting coil for one suitable 
to the new rating. The adjuster formerly sent out may be used 
for 1,200 candle power (6.6 amperes), but should be changed to 
one of coarser wire when used for 2,000 candle power (9.6 am- 
peres). The new magnets are interchangeable in pairs with 
those of the old style lamp, but new magnets for old 2,000 candle 
power lamps must be always used with the new adjuster for 
2,000 candle power. 

The new adjusting coil is furnished with a screw clip, which 
compensates for about one ampere, either more or less. When 
changing or renewing this coil it is only necessary to loosen two 
screws. The magnets may be removed by simply taking out 
four screws and unhooking the small brass connecting springs. 
The connection springs furnish a most convenient method of 
connecting the magnets into circuit and are of such sizes that 
the. current they carry cannot heat them enough to change their 
tension. 

Suctessful: operation requires at all times a perfect contact 
between the rod and the inside terminal. In this lamp it is 
necessarily a sliding contact, and the brush used keeps the sur- 
face bright and clean. The new brush is one inch wide, punched 
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out of phosphor bronze and so slotted as to present five narrow 
fingers crosswise to the rod. The same punching is used on 
both single and double lamps, the double lamp requiring two 
strips and the single lamp one strip, bent double. When worn 
out the contact brush may be quickly replaced without disturb- 
ing any other parts of the lamp. The improved contact is inter- 
changeable with the old if the new contact support bracket is 
also used. 

No part of an arc lamp is more affected by wear than the car- 
bon rod. Each day the exposed portion of the rod is rubbed 
and, in time, its diameter so reduced that the clutch opens more 
quickly than when the rod is full size. The new form of clutch 
makes the feeding of the lamp independent of changes in the 
diameter of the rod. The wear caused by scouring is on the 
lower half—the part that rests in the bushings when new car- 
bons are in the holders and the best alignment is necessary. 
To overcome trouble due to excessive wear a reversible rod is 
introduced which may be quickly removed, turned end for end 
and put back into the lamp, while the lamp is hanging in posi- 
tion. The reversible rod lasts twice as long as the old rod. It 
also prolongs the life of the contact brushes, the guide bushings 
and the clutches, a rough or pitted arc causing arcing and in- 
creased friction. 

The rod caps are held in place while the rod is unscrewed, and 
are long enough to remain in position on the upper bushing 
when the rod has been removed. 

The two things necessary in a satisfactory carbon rod clutch— 
absolute uniformity of grip irrespective of the condition of the 
rod, and a means of accurate adjustment for wear of the rod or 
clutch, are found in the improved clutch. The surfaces bearing 
on the rod are so long (1% inch) that the grip is not affected by 
roughness, dirt, or even dents in the rod. To adjust the clutch 
the position of the trip is changed by loosening one screw only. 

The shoe is of peculiar construction, being pivoted above its 
centre to a lever which itself is so pivoted to the clutch body as 
to give a motion to the shoe perpendicular to the rod when the 
lever moves vertically. In action this clutch is positive—releas- 
ing the rod at a given point and instantly gripping it again when 
the lever is raised. The rod is always either firmly clutched or 
entirely free to fall. The simple construction of the clutch is 
obvious from the illustration. It comprises but four parts beside 
the screw and rivets, and the same clutch is used on both single 
and double lamps. The bushings for guiding the carbon rods 
must be replaced occasionally, a worn out bushing being often a 
source of trouble. The main inside terminal of the lamps have 
been so modified that but a few minutes work is required to re- 
place a worn bushing. The carbon rod is removed from its 
cap, the worn bushing unscrewed, the new one inserted and the 
rod replaced. The new bushings cannot be used in the old 
lamps without a new inside terminal, which may be substituted 
for the old terminal and admit also the use of the new upper 
bushings. 

The carbon holders have a V grip on the carbon. The upper 
holder is made in two sizes, taking seven-sixteenths-inch or one- 
half-inch carbons and nine-sixteenths-inch or five-eighths-inch 
carbons respectively. It may be supplied with a flange to pre- 
vent injury to the rod in case of a flaming carbon. The lower 
carbon holder takes any size of carbon from seven-sixteenths- 
inch to five-eighths-inch inclusive. Its position is adjustable. 
To enable them to resist corrosion the holders are nickel plated. 

The starting resistance is wound on a separate frame, which 
may be quickly removed, as only one screw with a metal clamp 
secures it to the side frame of the lamp mechanism. The cut- 
out is operated by the mechanical movement of the armature. 
When the current is too weak to energize the magnets the arma- 
ture falls by force of gravity, throwing the cut-out into circuit. 
Its contact surfaces are broad and, as they are vertical, dust 
cannot collect on them to prevent good connection. 

In cases of accident to the main circuit of the lamp such as 
breaking the carbons, the whole current of the lamp would tend 
to flow through the fine wire of the magnets before the armature 
would have time to drop and throw in the cutout. To prevent 
any possible damage during this brief interval, an auxiliary cut- 
out is inserted which at such a time opens a path for the total 
current around the magnets until the main cut-out can operate, 
when the auxiliary cut-out is itself thrown out of the circuit. On 
the double lamp the globe holder is secured by a thumbscrew, 
the loosening of which permits the globe to be lowered until 
stopped by the nut on the centre support rod. The globe holder 
on the single lamp is also secured by a thumbscrew, and wher 
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lowered is supported by a chain attached to the lower frame of 
the lamp. If desired, the double lamp is supplied with drop tubes 
for the lower carbons. The globe holder of the single lamp for 
indoor use is fitted with a dust pan to prevent sparks and dust 
dropping through the globe holder. 

When lamps are to be used indoors or in protected positions 
sheet-iron casings are furnished, but if they are to be exposed 
to the weather, especially near salt water or in a location where 
corrosion of the iron is likely to take place, the use of a copper 
casing is recommended. By simply pressing a spring clip on the 
upper side with one hand the casing may be removed. All cas- 
ings are finished in black enamel. No solder is used in assem- 
bling the lamp, and no tool but a screw driver is required to take 
it apart. 
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Eighth Annual Meeting of the American Electro- 
Therapeutic Association, Buffalo, N. Y., 
September 13, 14 and 15, 1808. 


HORTLY after 10 a. m. Dr. Charles Rea Dickson, of To- 
ronto, Canada, president of the American Electro-Thera- 
peutic Association, called together the eighth annual meeting of 
the association in the rooms of the Buffalo Society of Natural 
Sciences. 

President Dickson introduced Dr. Conrad Diehl, Mayor of 
Buffalo, who extended to the members of the association the free- 
dom of the city. He spoke of the growth and development of 
electrical treatment since the time it was first adopted by the 
medical profession, as an important part of the professional ap- 
paratus. Dr. Diehl said that the street cars of Buffalo were now 
run by electric power from Niagara Falls, and urged the mem- 
bers of the association to inspect the electrical plant of the Buf- 
falo Railway Company. 

Dr. Francis B. Bishop, of Washington, responded to the May- 
or’s welcome on behalf of the American Electro-Therapeutic 
Association. 

Reports of standing committees on scientific questions were 
next in order. Dr. Margaret A. Cleaves, of New York, pre- 
sented her report on meters. The report was accepted and the 
committee requested to continue its labors. Dr. Cleaves an- 
nounced that the committee was not willing to continue its work, 
but desired the appointment of a new committee on meters. 

On constant current generators and controllers the report was 
asked for from the chairman of the committee, Dr. William J. 
Herdman, of Ann Arbor, Mich., but in his absence an auxiliary 
report was presented by another member of the committee, Dr. 
Robert Newman, of New York, who in 1896 was president of 
the American Electro-Therapeutic Association. 

John J. Carty, electrical engineer, of New York, made a 
brief report of progress. He is chairman of the cummittee on 
electric light apparatus for diagnosis and therapy and tne Roent- 
gen X-ray. 

Dr. Margaret A. Cleaves, of New York, read a paper on 
“Phlebitis, a Clinical Study,” in which she gave a number of in- 
stances which had come under her professional supervision. 

Dr. A. D. Rockwell read his paper on “The Diagnostic and 
Therapeutic Relations of Electricity to Diseases of the Central 
Nervous System.” 


AFTERNOON SESSION. 


Shortly after 2 p. m. the second session of the American Elec- 
tro-Therapeutic Association was called to order by President 
Dickson. The first paper on the programme was by an honor- 
ary fellow of the society, Dr. Georges Apostoli, of Paris. The 
subject was “New Uses of the Undulatory Current in Gynae- 
cology.” The paper was translated from French into English 
and was read by Dr. G. Betton Massey, of Philadelphia. 

“Electricity in the Treatment of Uterine Fibromata” was the 
subject of a paper by Dr. Felice La Torre, of Rome, Italy, read 
by Dr. John Gerin, of Auburn, secretary of the association. Then 
came a paper on “Electro-Therapeutics in Gynaecology,” by Drs. 
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Georges Gautier and J. Larat, of Paris, France, read in English 
by Dr. Dickson, president of the association, followed by “The 
Treatment of Uterine Fibroids by Small Currents, Administered 
Percutaneously,” by Dr. Richard J. Nunn, of Savannah, Ga. 

‘Dr. W. H. White, of Boston, read a paper by Dr. Adelstan de 
Martigny, of Montreal, on “Treatment of Menorrhagia by Weak 
Current and Silver Internal Electrode.” 

This was the concluding paper on the afternoon programme. 
An early adjournment was taken in order that members of the 
association might avail themselves of the tally-ho ride about the 
city, planned by the committee on arrangements. 

An invitation to the association to visit the storage battery of 
the Buffalo Railway Company was sent by Superintendent Dan- 
forth at the request of Mayor Diehl. 


RECEPTION FOR THE VISITORS. 


At 8:30 p. m. a public reception in honor of the members of 
the American Electro-Therapeutic Association was held in 
Alumni Hall, University of Buffalo Building, which was largely 
attended, many medical men of Buffalo being present. 

Dr. Henry R. Hopkins, of Buffalo, a member of the local 
committee on arrangements, spoke of the earnest work of the 
medical men in this country. Dr. Charles Rea Dickson, of To- 
ronto, president of the American Electro-Therapeutic Associa- 
tion, made a few remarks, in which he spoke of the fraternal 
feeling existing between the two great English-speaking nations 
at the present time. 

Dr. Robert Newman, of New York, made a brief idres: as 
did Dr. G. Sterling Ryerson, of Toronto, Deputy Surgeon Gen- 
eral of the Canadian Militia. 


SECOND DAY’S SESSION. 


An executive session of the American Electro-Therapeutic 
Association was held at 9 a. m. 

The report of the executive council on the revision of the con- 
stitution and by-laws was adopted, making some important 
changes in the governing rules of the association. 

The first paper was presented by Dr. Lucien Howe, of Buffalo, 
who represented the Erie County Medical Society and also the 
New York State Medical Society at the convention. Dr. Howe’s 
subject was “The Method for Using Cataphoresis in Certain 
Forms of Conjunctival Infammation.” 

Dr. Howe illustrated his address by means of a number of his 
patients. His lecture was received with great interest and consid- 
erable discussion followed. Many questions were asked Dr. 
Howe concerning his methods of treatment. 


Dr. Robert Newman, of New York, presented an able paper 


on “Electricity in Deafness and Stricture of the Eustachian 
Tube.” In his address Dr. Newman rehearsed the history of a 
peculiar case which camie under his professional care. He also 
cited a number of other cases, which had been reported by other 
physicians. | 

The discussion which followed Dr. Newman’s paper was led 
by Dr. Howe, followed by Dr. A. D. Rockwell, of New York. 

Dr. Grover W. Wende, of Buffalo, read a paper on “Electricity 
in Acne Vulgaris and Acne Rosaceae.” 

Dr. G. Betton Massey, of Philadelphia, led the discussion of 
Dr. Wende’s paper, followed by Dr. Margaret A. Cleaves, of 
New York. 

Dr. G. Sterling Ryerson, of Toronto, Deputy Surgeon General 
of the Canadian Militia and the accredited delegate of the On- 
tario Medical Association, was introduced by President Dickson, 
and spoke briefly, giving a number of instances of the effect of 
lightning-stroke causing diseases of the eye, in which the re- 
sults were not permanently serious. 

Dr. Francis B. Bishop, of Washington, presented a paper on 
“High Tension Current in Neuritis,” which was followed by 
considerable discussion. 

The final paper of the morning session was by Dr. Charles Rea 
Dickson on “Electricity in the Treatment of Goitre.” 

At 1 o’clock the convention adjourned until 2 p .m. 


AFTERNOON SESSION. 

President Dickson delivered his annual address, a part of 
which is as follows: 

“The necessity for the existence of such an association as ours 
has been questioned not only here, but elsewhere, hence it may 
be necessary to explain our position. It has been asked ‘Why 
should there be such an association? Electricity is only one of 
many therapeutic agents, and it would be absurd to have a sep- 
arate association to consider each therapeutic agent. At first 
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glance this may seem a quite rational question. Our colleges 
teach us how to administer opium and its various derivatives, 
therefore the necessity for an opium society does not exist, but 
do our colleges teach us anything about electricity worthy of the 
subject? The answer to this question is quite unnecessary in the 
presence of the members of our association. Anyone should be 
depended upon to prescribe and administer the ordinary, or even 
extraordinary, remedies to carry out any regulation form of 
treatment. But I, for one, should fear to trust myself to the ten- 
der mercies of the general practitioner of to-day did he, in his 
wisdom, consider it necessary to use this agent, electricity, un- 
less he had paid some special attention to the mastery of it. The 
contention is an absurdity unworthy of America, the vaunted 
land of progress, and of Buffalo, the Electrical City. In my own 
benighted land, even, we are more enlightened than that. This 
is an age of specialism. 

“The old-time practitioner, then the physician and surgeon, 
seems passing away. Surgery is being divided and subdivided, 
until at one time we feared that we were to be confronted with 
an appendix surgeon. Our patients are reaping the benefit of 
all this. Why, then, should we call a halt? No! Let onward 
be our cry. The time is past when a physician, the proud pos- 
sessor of a solitary magneto-electrical machine, turned by a 
crank, considered his armamentarium electricum quite complete. 
One has but to glance at our programme to see to what extent 
electricity may be used to advantage. A programme such as 
ours should prove a perfect revelation to him who has not kept 
well up to this progressive age. Could such a programme or 
one-hundredth part of it be intelligently discussed in any other 
existing society to-day not dealing distinctly with the subject? 
No, I greatly fear it would be a hidden book, a stumbling 
block. 

“The hope of the future lies in those who are now thronging 
wisdom’s halls, and it is a subject for congratulation that this 
association is to be asked to take action, bringing the needs of 
the hour before the authorities competent to deal with them. 
The student with mind as yet unwarped by prejudice must be in 
a position to obtain a comprehensive, intelligent grasp of the 
whole subject, that he may turn his theories to practical account 
in his professional career. But even he, unless endowed by these 
inestimable blessings, common sense, patience and gentleness, 
will find his efforts unavailing, and he must be a close observer 
of Nature and her laws, seeking to assist rather than to combat 
her. Electricity is an agent most powerful for weal or woe. A 
great responsibility rests upon our educators, and the sooner 
they awake from their strange lethargy the better will it be for 
our reputation as an enlightened, progressive, scientific profes- 
sion. The commercial world has taken such advantage of the 
rapid strides of electricity as a science with fixed laws that we 
have laid ourselves open to the charge of neglect. Let us hasten 
to make amends for the past and remove some of the reproaches 
that rest on this, the noblest profession in this fair world. 

“Our association was organized some eight years ago, be- 
cause it was felt that the subject of electro-therapeutics could not 
be discussed in any existing society in a scientific and practical 
manner without controversial digressions of no value whatever. 
It was felt, and felt strongly, that electricity had been left too 
long to the charlatan, the incompetent and the unscrupulous. It 
was also felt that we had another foe of hardly less dangerous 
character, the over-zealous. 

“To combat all these and cultivate and promote knowledge of 
electricity wherever it can be of service in medicine and surgery 
is the object of our association. It must be admitted that we are 
setting about this in the most practical manner possible. In 
fact, I know of no other association in which more practical 
or more useful work is being done. To carry out this idea suc- 
cessfully we have associated with us other than purely medical 
practitioners, and the association has proved a most happy one, 
and fruitful of nothing but good. Thus the electrical engineer 
and expert study electricity’s laws and note its action upon inert 
matter. The biologist and physicist go a step farther and study 
these laws in their action upon living tissue, and their labors are 
turned to practical account by the physician and surgeon. The 
curative and palliative powers of the agent are available to all 
who have access to my clinics. 

“The clouds are breaking on our horizon. On my side of that 
imaginary boundary line we find increasing interest being mani- 
fest, and it gives me the greatest satisfaction to say that my 
own warmest friends in the city of my adoption are the men who 
stand in the front ranks of medicine and surgery, and electro- 
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therapy has a recognized standing, inasmuch as special depart- 
ments devoted to it are to be found in our public hospitals. I 
have had the honor to organize and now to preside over four 
such departments in as many hospitals, and more intelligent in- 
quiries are being made by the students of the various medical col- 
leges, all of whom have access to my clinics. 

“A rock we must avoid is that on which many a stronger so- 
ciety than our own has come to grief, the clique. And the fur- 
therance of personal ambition or personal designs must be 
shunned.” 

All the suggestions embodied in the address were referred to 
the executive council of the association. 

The programine for the afternoon was made up of a series of 
ten-minute talks on “Electro-Therapy,” and the subject was one 
to attract a widespread interest among members of the medical 
fraternity. 

Dr. G. Betton Massey, of Philadelphia. presented a paper on 
“The Galvanic Current in Gynaecology.” The next paper was 
“Surgical Uses of Electricity,” by Dr. Charles Rea Dickson, 
president of the association. 

Dr. Robert Newman, of New York, presented a paper on 
“Electricity in Genito-Urinary Diseases.” Dr. G. Betton Mas- 
sey spoke on “Treatment of Malignant Growths by Means of 
Electricity.” 

A paper by Dr. Louis A. Weigel, of Rochester, on “Orthopedic 
Uses of Electricity,” was followed by a paper by Dr. Rockwell 
on “Functional Diseases of the Nervous System Treated by Elec- 
tricity.” 

The association adjourned at 4:30 p. m. and proceeded by spe- 
cial car to visit the power house and storage batteries of the 
Buffalo Railway Company. 

A short business session of the American Electro-Therapeutic 
Association was held from 8 to 9 p. m., at which the following 
officers were elected: President, Dr. Francis B. Bishop, of 
Washington; first vice-president, Dr. Ernest Wende, of Buffalo; 
second vice-president, Dr. W. H. White, of Boston; secretary, 
Dr. John Gerin, of Auburn; treasurer, Dr. Richard T. Nunn, of 
Savannah, Ga.; executive council, Dr. Robert Newman, of New 
York, and Dr. G. Betton Massey, of Philadelphia, three years; 
Dr. A. D. Rockwell and Dr. William J. Morton, of New York, 
two years; Dr. Charles R. Dickson, of Toronto, and Dr. Fred- 
erick Schavoir, of Stamford, Conn., ome year. Washington was 
selected for the convention next year, to be held September I9- 
21, 1899. 

Dr. Lucien Howe entertained the men of the association at the 
conclusion of the business meeting. A smoker was given at Dr. 
Howe’s home, corner of Delaware avenue and Huron street, 
which was largely attended. 


THIRD DAY’S SESSIONS. 


A vote of thanks was tendered to Dr. Wende, chairman of the 
local committee on arrangements; to the Buffalo Commercial for 
its kindness, not only during the convention, but in publishing 
the preliminary news of the association; to Dr. Howe, for his 
entertainment last evening; to Mayor Diehl, to the Buffalo Rai- 
way Company, Buffalo Historical Society, Fine Arts Academy, 
president and secretary of the association, and Dr. Newman, ot 
New York, and to the press generally. 

The congratulations of the American Electro-Therapeutic As- 
sociation were extended to the University of Buffalo for its 
progress in establishing a chair of electro-therapeutics in the 
medical college. 

A general vote of thanks was also adopted, expressing the as- 
sociatica’s deep appreciation of the courtesy and hospitality ex- 
tended to the members during the convention in Buffalo. 

At 10 o’clock the executive session adjourned and President 
Dickson called the scientific session to order. The first two 
papers on the programme were read by title. They were both by 
Drs. Georges Gautier and J. Larat, of Paris, France, the first 
on “The Hydro-Electric Bath with Sinusoidal Current in Dis- 
ease,” the second on “The Use of Hot Air and Light Bath in 
Disease.” 

A paper was read by the newly-elected president of the as- 
sociation, Dr. Francis B. Bishop, of Washington, on ‘‘Alternat- 
ing Dynamo Currents.” 

Dr. Margaret A. Cleaves, of New York, read a paper on “The 
Electric Arc Bath.” 

A paper by Dr. J. H. Kellogg, of Battle Creek, Mich., on 
“The Electric Light Bath” was read by title. The next paper 
was by John J. Carty, of New York, on “Some Suggestions on 
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the Possibilities of Cataphoresis.” Mr. Carty gave a short, prac- 
tical talk, which was very interesting. 

A paper by Dr. G. Herbert Burnham, of Toronto, Canada, on 
“Electricity in the Treatment of Certain Diseases of the Eye,” 
was read by title. 

Then came a paper by Nikola Tesla, read by Dr. White, of 
Boston. The subject was “A High Frequency Oscillator for 
Electro-Therapeutic Purposes.” 

The following papers were read by title: “The Effect of High 
Tension Discharges Upon Micro-Organisms,” Drs. J. Inglis Par- 
sons and C. Slater, London, England; “The Action of X-Rays 
Upon Tuberculosis,’ Dr. J. Bergonie, Bordeaux, France; “lwu 
Years of Practice in Radiotherapy,” Drs. Georges Gautier and 
J. Larat, Paris, France. 

Dr. Newman, of New York, and Dr. Nunn, of Savannah, Ga., 
were appointed a committee by the president to conduct the 
president-elect, Dr. Bishop, of Washington, to the chair. Be- 
fore turning over to his successor the gavel and other insignia of 
office Dr. Dickson took occasion to thank the association for its 
kindness and courtesy to him during his term of office. 

The afternoon was devoted to an excursion and reception un- 
der the direction of the local committee of arrangements. 

On Friday afternoon the members were conducted over the 

power house of the Niagara Falls Power Company by Coleman 
Sellers, E. D., president and chief engineer, who made the visit 
a most interesting and instructive one. On returning to the hotel 
a meeting was held and Dr. C. R. Dickson was requested to con- 
vey to Dr. Sellers the thanks of the association for his cour- 
tesy. 
Those who remained visited on Saturday morning Power Sta- 
tion No. 2 of the Niagara Falls Hydraulic Power and Manufac- 
turing Company, being conducted over it by the chief electri- 
cian, who fully explained all the appliances. 

A most interesting exhibition of electrical apparatus for diag- 
nostic, therapeutic and radiographic purposes was held in the 
room adjoining the meeting hall. The following manufacturers 
exhibited: Van Houten & Ten Broeck, New York; Chloride of 
Silver Dry Cell Battery Company, Baltimore, Md.; Jerome Kid- 
der Manufacturing Company, New York; Edison Manufacturing 
Company, New York; Waite & Bartlett Company, New York; 
Dow Electric Assistant Company, Boston, Mass.; the American 
Electro-Neurotone Company, Niagara Falls, N. Y.; the Stand- 
ard Cold Electric Lamp Company, Washington, D. C.; the Spen- 
cer Lens Company, Buffalo, N. Y.: the Detwiller, Biddle Com- 
pany, Buffalo, N. Y.; W. J. Shields & Co., New Wilmington, 
Pa.; Rochester Fluorometer Company, Rochester, N. Y. 

The eighth annual meeting was unanimously conceded the 
most successful and enjoyable that has been held, and the pros- 
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American Institute of Electrical Engineers. 


ope one-hundred and twenty-seventh meeting of the Insti- 
tute, and the first of the present season, was held at 12 
West Thirty-first street, New York City, Sept. 28, 1898. Presi- 
dent Kennelly inthe chair. A paper was presented by Messrs. 
Charles P. Matthews, W. H. Thompson and J. E. Hilbish on 
“The Photometry of the Enclosed Alternating Arc.” In the ab- 
sence of the authors the paper was read by the secretary. The 
discussion was opened by Mr. Louis B. Marks and continued by 
Mr. W. H. Freedman, Capt. John Millis and Dr. Kennelly. At 
the meeting of Council in the afternoon the following associate 
members were elected: Frederick William Carter, Lecturer in 
Electrical Technology, City and Guilds of London Institute, 
Exhibition Road, London, S. W. Walter H. Coleman, superin- 
tendent and treasurer, Andover Electric Co., Andover, Mass. 
Henry L. Doherty, general manager and engineer, Madison Gas 
& Electric Co., Madison, Wis. Geo. W. Frank, Jr., secretary, 
treasurer, and general manager, The Kearney Electric Co., 
Kearney, Neb. R. H. Mansfield, Jr., electrical engineer and 
general manager, Ward Leonard Electric Co., Bronxville, N. Y. 
Kempster B. Miller, chief electrician, Western Telephone Con- 
struction Co., 33 Elaine place, Chicago, Ill. Gilbert Rosenbusch, 
engineer, Sprague Electric Co., South Orange, N. J. John West 
Thompson, superintendent Cia de Luzy Fuerza Motriz Elec- 
trica, Guadalajara, Mexico. Henri Tripier, counsel and techni- 
cal engineer of the Compagnie des Transports Electriques de 
Exposition, Paris, France; residence, 16 rue Ganneron, Paris, 
France. Herbert A. Wagner, general superintendent, Missouri, 
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Edison Electric Co., and also with Wagner Electric Mig. Co., 
415 Locust street, St. Louis, Mo. William Henry Williams, 
Professor of Mechanical and Electrical Engineering, Montana 
State College, Bozeman, Mont. 


Municipal Electricians’ Association. ; 


HAIRMAN ELLETT, of the Executive Committee, Asso- 
ciation of Fire and Police Telegraph Superintendents and 
Municipal Electricians, has issued a call for a meeting of his 
committee for Oct. 8 and ọ, at Wilmington, Del., the home of 
the president of the association, Mr. John W. Aydon. The fol- 
lowing gentlemen compose the committee: W. Y. Ellett, super- 
intendent fire telegraph, Elmira, N. Y., chairman; N. W. Mead, 
city electrician, Pittsburg, Pa.; Capt. Wm. Brophy, chief elec- 
trician Wire Inspection Department, Boston, Mass.; W. H. 
Thompson, city electrician, Richmond, Va.; F. C. Mason, super- 
intendent police telegraph, Brooklyn, N. Y. The committee at 
this meeting will revise the by-laws of the association and decide 
upon matters pertaining to the next regular meeting of the asso- 
ciation, which will be held at Wilmington, Del., Sept. 5, 1899. 
All members of the association are invited to be present at this 
meeting of the Executive Committee on Oct. 8 and 9. President 
Aydon has arranged to entertain all who can make it convenient 
to be present. Applications for membership will also be received 
and acted upon at this session. 


Opening of the Twentieth Triennial Exhibition of 
the Massachusetts Charitable Mechanic 
Association. 


For many months active preparations have been going on for 
the Mechanics’ Fair to be held in Boston during the coming 
winter. The private and official opening will occur on Saturday 
evening, Oct. 8, on which occasion the Governor of Massachu- 
setts will formally open the exhibition, completing the electric 
circuit, which will set the machinery in motion. The exhibition, 
which promises to be a grand success, will be available to the 
public on Oct. 10, the admission to everything being 25 cents. 
This includes wireless telegraphy and X-ray exhibits, the Die- 
sel motor and the historic wax tableaux, a theatre managed bv 
Keith, the concert and Japanese tea garden. oriental smoking 
room and the patriotic, scientific and educational departments. 


Electrical Instruction by Mail in New Jersey. 


A meeting of exchange managers, switchboard men, linemen 
and other employees of the New York & New Jersey Telephone 


Company, from Newark, Jersey City, Paterson, Hoboken, 
Orange, Asbury Park, Morristown and other places in Northern 
New Jersey was held on the evening of the 23d inst. at the office 
of the New York & New Jersey Company, No. 185 Market 
street, Newark, N. J., when The Electrical Engineer Institute of 
Correspondence Instruction, No. 120 Liberty street, N. Y., was 
represented. 

Mr. Alfred J. Wolf, of Brooklyn, N. Y., delivered an address, 
describing the plans, purposes and methods of the Electrical En- 
gineer Institute, for conveying instruction by correspondence in 
the various branches of electrical engineering, and was followed 
by Mr. Henry W. Livingston, chief representative of the Insti- 
tute, who called additional attention to the educational facilities 
afforded and to the convenient terms of payment for courses of 
instruction which the Institute allows. Mr. Edward E. Winters, 
formerly superintendent of the New York Light, Heat and 
Power Company, was also present at the meeting on behalf of 
the Institute and aided Messrs. Wolf and Livingston at the close 
of the meeting in entering a large number of enrollments of stu- 
dents, chiefly for the special course in telephony. 

The Institute has been so much appreciated by the officers of 
the company mentioned that a series of technical lectures by emi- 
nent electricians is in contemplation, to be given during the com- 
ing winter in Brooklyn, Jersey City and Newark, to harmonize 
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with and make additionally beneficial the Institute’s lessons. The 
enrollment of employees ın the courses of the Electrical Engi- 
neer Institute, aided by these lectures, is intended to také the 
place of a very complete night school system, which was, until 
somewhat recently, in contemplation by the officers of the com- 
pany, but which has now been abandoned in favor of the prefer- 
able and more practicable plan of correspondence instruction, 
properly administered. 


Educational Work of the Young Men’s Christian 
Association. 


We have just received from the Educational Department of 
the International Committee of the Y. M. C. A., with headquar- 
ters at 3 West Twenty-ninth street, New York, copies of their 
prospectus and the annual report of educational work in the 
associations of North America for 1898. In brief they deal with 
the various educational features of the associations, and give spe- 
cial attention to the work of the evening schools operated under 
the auspices of the associations in 350 cities, in which 1,250 teach- 
ers give instruction to 26,000 young men. These students are 
on an average 23 years old, are employed in the daytitme, and 
in the majority of places, but for these facilities, would be de- 
nied the educational opportunities they desire. This work, sup- 
plementing that of the public schools, is rapidly increasing in 
efficiency and popularity. Through the system of standard courses 
maintained by international examinations, as described in the 
prospectus, students can prepare for college without further ex- 
amination. Sixty leading colleges and universities accept these 
international certificates. Last year 750 certificates were won. 
Mr. Frederic B. Pratt is chairman and Geo. B. Hodge secretary 
of the Educational Department, to whom all correspondence 
should be addressed. 


Classified Digest of U. S. Electrical Patents 
Issued September 27, 1898. 


Camps and Appurtenances:— 

ECE TRIS ARC LAMP. T. H. Pettingill, Amsterdam, N. Y., 611,- 
460. Filed Sept. 4, 1897. A “ring-clutch” feed for those, double car- 
bon lamps commonly known as the ‘‘Thomson-Houston.” 

SIleasarements :— 

ALTERNATING CURRENT MEASURING INSTRUMENT. H. P. 
Davis, Pittsburg, Pa., and Conrad, Wilkinsburg, Pa., 611,466. 
Filed May 7, 1308. Comprises a laminated core having an air gap, a 
primary cra A coil, a a econdary coil, a disc armature having radii 
of different len an in dicating pointer and a spring tending to hold 
the armature e r at the zero position. 

ALTERNATING CU KENT VOLTMETER. H. P. Davis, Pittsburg, 
Pa., and F. Conrad, Wilkinsburg, Pa., 611,592. Filed June 18, 1 
Combinçs a closed-circuit armature and means for indicating the ex- 
tent of its movement against an opposing force, primary and second- 
ary actuating-coils and a demagnetizing secondary coil having a high 
temperature coefñcient and compensating for cħanges in temperature. 

Gisceliancous :— 

ELEVATORE SAFETY ATTACHMENT. W. C. Preston, Providence, 
R. I., 611,332. Filed April 22, 1897. Details of construction. 

qailways and Appliances:— 

TRUSS FRAME FOR ee oe a ad pene K. Knudsen, Chicago, 
I1., 611,258 Filed Oct. 20, 1897. ompristi front and rear trans- 
verse members, each comprising Ln lel tubes or bars lying in a 
horizontal plane and a pair of trusse “arches extending between and 


joining the transverse members. 

ELECTRIC RAILWAY. P. Preil, Washington, D. C., 611,271. Filed 
Dec. 30, 1897. Sectional conduit system. 

MEANS FOR SUPPORTING ELEI TRIC MOTORS. L. T. Pyott, 


Philadelphia, Pa., 611,273. Filed May 14, 1897. Embodies a cross- 
tie upon the truck frame, hangers upon the cross-tie and means to se- 
a flexible motor suspensions removably to the hangers and to lugs 


n the motor cann 
TRO LEY POLE. Mi. Meredith, Philadelphia, Pa., 611,367. Filed 
March 31, 1897. Consists of a trol! ley pole in sections, and a sprin 


connecting a recons and allowing the end of one section to rol 


the one 
MOTOR MOUNTI iG "FOR ELECTRIC CARS. S. H. Short, Cleve- 
land, O., 611,461. Filed June 26, 1897. Employs a multipolar motor 
and an ‘axle, and gearing connecting the same, the axle arranged to 
ass within the VAY Sy ring of the motor field. 

CTRIC RAILWAY SYSTEM. G. L. Campbell, Dushore, Pa., 611,- 
559. Filed Oct. 1897. A closed conduit which may. be. oper- 
ated by using a Pate rail which is in short insulated sections and a 
trolley within the conduit. 

Regulation :— 


CONTROLLER FOR ELECTRIC MOTORS. H. P. Davis, Pittsburg, 
Pa., 611,465. Filed April 19, 1898. Embodies a two-part reversing- 
switch and means whereby either part of the reversing-switch may 
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be disconnected from the other part and moved to such a position as 
to cut the corresponding motor out of circuit and prevent the move- 
ment of the main controller-drum beyond the positions correspond- 


to a series connection of the motors. 
APPA TUS FOR STARTING MOTORS. J. Burke, New York, 611,- 
Comprises a converter in circuit with the 


558. Filed April 4, 1898. 
motor and a supply circuit, and means for breaking the converter 
circuit at an intermediate speed of the motor. 
Switches, Cat-Outs, Etc. :— 
SAFETY-FUSE FOR ELECTRIC CIRCUITS. 
Nyack, N. Y., 
Telegraphs: — 
_APPARATUS FOR PRINTING TELEGRAPHIC MESSAGES. =G. 
M. Gibson, Chulmleigh, England, 611,448. Filed Nov. 10, 1896. 
Details of construction. 


G. W. Gardanier, 
611,243. Filed Dec. 16, 1897. Details of construction. 


Telephones: -. 
TELEPHONE SYSTEM. G. Ritter, Stuttgart, Germany, 611,581. Filed 
Feb. 23, 1895. Calling the central station is effected by merely taking 


down the receiver from its hook. 


Raiding the Industrials. 


The main feature of the past week has been the raiding of the 


“industrials” in Wall street, where speculation had carried the 
quotations of sugar, tobacco, etc., to dangerous heights. The 
whole market responded sympathetically to the break, but closed 
strong and stiff. If the industrials are to be mere footballs, they 
will soon be left to the professionals, and the investing public 
will have none of them. 

The volume of trade throughout the country is very heavy, and 
business failures are at the lowest point for six years. In the 
metal industries there continues a demand of gigantic magnitude. 

During the week, 7,865 shares of Western Union were sold, de- 
clining from 9214 to 907%. On sales of 6,550 shares, the new 
General Electric stock declined from 82% to 793%. Metropolitan 
Street Railway on sales of 26,023 shares, rose from 155 to 157%. 
New York Edison was stationary at 131. In Boston, American 
Bell Telephone was firm at 282 and West End Railroad steady 
at 8534. 


EAM. E A ar 
V Tian ms E "E 


How Some Pennsylvania Townships Are Run. 


Indifferent township officials in Pennsylvania are being rudely 
“schooled” by the courts in a knowledge of the responsibilities 
attached to their positions. In a recent charge to the grand jury 
Judge Yerkes, of Bucks County, gave warning to the Doyles- 
town Borough Council that if they did not take action to secure 
a greater and better supply of water, for which the citizens are 
compelled to pay, he would present the officials to the grand 
jury. The authorities of Reading are under bail for maintaining 
highway nuisances, an indictment has been found against the 
Mayor and Councilmen of Carbondale on the same charge, and 
before Judge Bechtel, of Schuylkill County, last week, a jury 
awarded Lewis Draisbach $300 damages against the borough of 
Schuylkill Haven because the Councilmen permitted water to 
overflow a road near the plaintiff’s premises to his inconvenience. 


MR. HENRY HOPKINS, the well-known superintendent of 
city lighting at New Haven, Conn., has devoted considerable 
thought and attention to the problems connected with municipal 
lighting and the municipal plant question. At the request of 
The Electrical Engifieer, he has kindly formulated his data and 
ideas, and will present them to our readers in a series of three 
articles, beginning next week. 


RICHMOND, VA., has been having trouble from electrolysis, 
and proposes to appoint a city electrician, who shall charm away 
the evil. 


A` 
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Zimdars & Hunt’s Flush Plug Receptacle. 


Z IMDARS & HUNT, the well-known manufacturers of high 

grade electric light and power specialties, of 127 Fifth ave- 
nue, New York, have just placed upon the market an article that 
embodies so many desirable features that it will not fail to be 
appreciated. This is a flush plug receptacle. While there are 
many plug receptacles on the market, they all have, it is said, the 
fault that the plug projects beyond the wall or floor line when 
the plug is in place, or connected. This is a great defect, as the 
projecting plug is not only unsightly in appearance, but is in 
constant danger of being struck and damaged by passing objects. 
As will be seen from the illustration, this plug receptacle is free 
from this fault, the plug when in place being entirely covered by 
the doors of the receptacle. This article presents practically the 


ZIMDARS & HUNT'S FLUSH PLUG RECEPTACLE. 


same appearance when the plug is in as when it is out. An ex- 
tension on the plug acts as a bushing and prevents the cord from 
being cut when the plug is in place. 

Besides this desirable feature the device has the following other 
advantages: It is easy to wire, large binding posts being pro- 
vided. There are also slots and holes in the porcelain base large 
enough to admit of wire being looped in; it is made to fit stand- 
ard iron boxes; has large, well fitting contacts always under ten- 
sion; a porcelain barrier between parts of opposite polarity in 
the base elminating all possibility of accidental short circuits 
occurring. 

- This device, is accurately and carefully constructed of the best 
materials and is absolutely high grade in every particular. 


Carlisle & Finch’s New Electrical Toys. 


T BE pioneer electrical toy manufacturers, the Carlisle & 
Finch Company, of Cincinnati, have added several en- 
tirely new features to their well-known products. The model 
railways have a steel track, hard chilled iron wheels, convenient 
and simple batteries. The entire outfit is so simple a child can set 
it up and operate it. There are no dangerous acids to destroy the 
clothes and carpet. The prepared compound is ready as soon 
as dissolved in water. 

Of the hand power dynamos two sizes are made, the larger 
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size being capable of delivering 15 to 20 volts and 1 to 2 amperes. 
The water-driven dynamos bid fair to be as great favorites as 
ever." The No. 8 is in great demand for running the model rail- 
ways, and the hydro-generator is in general use charging storage 
batteries, running fan motors, etc. This latter will charge from 
two to six cells of storage battery at once. Doctors and dentists 
find it invaluable for keeping their batteries charged, as it may 
be run constantly without attention. 

Besides the regular line of toys and dynamos, the Carlisle & 
Finch Company also furnish castings and parts for small dyna- 
mos and motors. A great many ingenious boys prefer to buy 
castings and build their own machines. The castings furnished 


CARLISLE & FINCH HAND POWER DYNAMO. 


are of electrical steel of highest magnetic permeability. They 
may be had in the rough or all finished ready for winding. The 
armature cores are furnished either as the pile of discs or assem- 
bled on the shaft and ready for winding. The commutators are 
finished and bored out to fit the shaft. 

For show-window purposes there is nothing better than a 
model electric railway. The small stations, with automatic sig- 
nals, operated by the cars as they move around the track, to- 
gether with crossings, bridge and switches, add very materially 
to the realistic appearance of the scene. 


Climax Resistance Wire. 


Messrs. Welton B. Driver & Co., 126 Liberty street, New 
York, have taken the sole agency from John A. Roebling’s Sons 
Co. for their Climax high resistance wire. This material has 
about 48 times the resistance of copper, and practically 3 times 
18 per cent. German silver. Its temperature coefficient is .00042 
per degree Fahr. There are but few places where this wire can- 
not be substituted for German silver to advantage. They will 
carry a stock of all sizes from No. 5 to No. 36 B. & S. It can be 
furnished flat and with cotton or silk insulation. 


A. N. Palmer & Co., Baltimore. 


A. N. Palmer & Co., 219 East Baltimore street, Baltimore, 
Md., are jobbers of electrical merchandise, and claim to be the 
only electrical house in Baltimore confined solely to the supply 
business. They also have a branch house in Norfolk, Va., so that 
Southern orders can be promptly filled. The range of goods in- 
cludes street railway supplies, household electric supplies, street 
lighting supplies, and telephone supplies. They make a special- 
ty of the Sumter telephone. They also handle the products of 
the Phillips Insulated Wire Company, the New York Insulated 
Wire Company, and the Perkins Company, and include lamps, 
switches, porcelain goods, and Lundell fans and motors. The 
demand for telephones, especially through the South, is increas- 
ing rapidly, and the principal demand comes from farming sec- 
tions. Many planters whose houses are located at some distance 
from town or railroad stations are coming together to share the 
expense of putting up the poles and wires. The instruments are 
connected in series, saving the expense of an exchange, and mak- 
ing the cost very light for each subscriber. A line of 20 miles 
was recently erected and equipped with instruments bought from 
the Palmer Company at a cost of $27.50 for each subscriber, the 
work of setting the poles and stringing the wires having been 
done by the individuals along their respective plantations. By 
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this means the planters are able to keep in touch with market 
prices; they can also order goods when required, and use the 
telephones for social as well as business purposes. 


The Victor Straight Metallic Express Switch- 
board. 


The Victor Telephone Manufacturing Company, of Chicago, 
have reeently placed on the market a new express switchboard, 
for which such extraordinary claims are made as to place it, if 
realized, among the greatest improvements in modern telephone 
practice. There are no wires running into the jacks and one strong 
spring serves the purpose of all jack connections. Other claims 
are simplicity and stability of parts, durability, ease and rapidity 
of operation and economy of maintenance. The company have 
already received a number of orders for these new and improved 
switchboards. ` 


A va A O 1A MM aaa) 


Zk CATALOGUES. PL 


æ 


>” AP. el 0 


Western Telephone Construction Company. 


Among manufacturers of independent telephone apparatus 
there is perhaps no name better known than that of the Western 
Telephone Construction Company, 250 South Clinton street, 
Chicago, Ill. For a number of years they have kept pace with 
the rapid development of independent telephony, and have placed 
upon the market a line of goods of superior quality and high 
grade. Each year their catalogues contain a larger number of 
telephone apparatus and new types to correspond with the most 
recent development in the telephone field. Their latest cata- 
logue, which contains 136 pages, reflects great credit on Mr. 
J. E. Keelyn, president, and his able staff of officers and assist- 
ants. The catalogue is amply illustrated, showing the various 
departments in the shops of the company, as well as the various 
apparatus constructed by them, and diagrams of circuits, show- 
ing how they should be installed. Among the apparatus shown 
the following deserve special attention: All kinds of exchange 
and private switchboards, .equipped with improved, combined, 
self-sustained, removable spring-jacks, drops and coils. These 
are embodied in all their express switchboards. Switchboards 
for toll line service, distributing and testing boards, are also 
shown in a number of types, and all contain many desirable fea- 
tures. There are also shown the company’s well known light- 


ning arresters, power and hand generators, transmitters, receiv- ` 


ers, induction coils and batteries, all of which have been illus- 
trated in our columns from time to time. The company also 
manufacture police, fire alarm and railway patrol boxes, line- 
men’s testing sets and portable desk telephones. The catalogue 
which will be sent free to any one on application, contains be- 
sides many interesting chapters on the progress of independent 
telephony. 


Electric Street Railway History. 


This is the title of a very interesting historical treatise on elec- 
tric street railway development and the part played therein by the 
Westinghouse Electric & Manufacturing Company, Pittsburg, 
Pa. This company have issued much admirable literature of late. 
The book, which is called “Part One,” is bound in a hand- 
somely ornamented electric blue cover. ‘‘A Word at the Start” 
tells us about the rapid development of the electric street rail- 
way industry and remarks that no name is more intimately asso- 
ciated with this swift and world-wide progress than that of the 
Westinghouse Company. The history begins by showing illus- 
trations of the No. I motor, introduced early in 1890 in Alle- 
gheny, Pa. Then follow in order the No. 3 motor embodying sin- 
gle reduction gears, 4-pole field, slotted drum armature, machine 
wound armature coils, and two circuit armature winding; we are 
then told something about the No. 12 motor having fewer parts 
than the No. 3, and the armature of which was the first to have 
twice as many coils and commutator bars as slots, a feature 
which now represents universal practice. Then a word is said 
about “suspension,” which was recommended for the No. 38-B 
motor; No. 50 motor embodied all the latest improvements de- 
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veloped during a number of years of motor manufacture, which 
is responsible for the remarkable record of 19,000 Westinghouse 
railway motors in service at the present time, with an aggregate 
capacity of 650,000 h. p. Following this are extensive chapters 
on Westinghouse railway generators and Westinghouse alter- 
nating-direct current system of power transmission for railways. 
The illustrations in the book consist of a view of the factory and 
a number of views in the works, over thirty illustrations of 
motors and parts, a number of generators, switchboards and 
transformers, as well as several installations of Westinghouse 
apparatus. The catalogue will be sent to any one on application. 


The Palmer Gas and Gasoline Engines. 


These engines, manufactured by the Mianus Electric Company, 
Mianus, Conn., have recently found extensive application in a 
number of isolated plants. The catalogue which has just been 
issued by that company fully describes the details of the Palmer 
gasoline engine, the Palmer stationary engine, the various parts 
used in their construction, and a number of launches equipped 
with them. This catalogue and any further information will be 
gladly furnished by the company. 


THE ELECTRIC APPLIANCE COMPANY have just 
placed in the printer’s hands copy for their new telephone cata- 
logue. They claim that this will be the best all-around telephone 
apparatus and supply catalogue that has so far been issued. It 
will be ready for distribution in the course of a few weeks and 
telephone companies are advised to send in their applications 
now, so that their names may be placed on file and the catalogue 
may be sent as soon as it comes from the press. 


FADVERTISERS HIN 
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THE ELECTRIC APPLIANCE COMPANY, 242 Madison 
street, Chicago, are preparing a catalogue of telephone supplies. 
It will be ready shortly and may be obtained as soon as issued 
by those who send their names in now. 

THE ELECTRIC ARC LIGHT COMPANY, 120 Liberty 
street, New York, claim the “Pioneer” enclosed arc lamp is the 
standard, embodying the best mechanical design and the highest 
electrical efficiency. 

THE GARVIN MACHINE COMPANY, Spring and Varick 
streets, New York, have just issued a new catalogue of machine 
tools for every purpose. Their prices are new, too. 

J. JONES & SON, 62 Cortlandt street, New York, have some- 
thing to tell about their knife switches. : . 

JULIUS ANDRAE & SONS COMPANY, Milwaukee, Wis., 
say that when better telephones than the Andrae are made, they 
will be the ones to make them. 

JOHN A. ROEBLING’S SONS COMPANY, Trenton, N. 
J., say: “You cannot become an electrical engineer unless you are 
willing to use Roebling rubber insulated wire.” 

VANCE ELECTRIC COMPANY, 136 Liberty street, New 
York, are devoting special attention to all kinds of marine work.. 

THE ELECTRIC STORAGE BATTERY COMPANY, 
Drexel Building, Philadelphia, Pa., submit a list of electric rail- 
way plants equipped with “Chloride Accumulators.” The list is 
a large one and argues well for the efficiency of storage batteries 
in railway service. 

THE CARLISLE & FINCH COMPANY, 830 West Sixth 
street, Cincinnati, O., carry a very full stock of electric toys, hand 
dynamos, water dynamos, fan motors, etc. Their catalogue “D” 
describes these goods fully. 

F. A. LAROCHE & CO., Thirteenth and Hudson streets, 
New York, have recently installed some handsome switchboards, 
one of which is illustrated in their “ad” in this issue. 

THE CROUSE-HINDS ELECTRIC COMPANY, Syra- 
cuse, N. Y., advertise switches. 

THE BEACON LAMP COMPANY, New Brunswick, N. J., 
call attention to the high vacuum in their lamps and the freedom 
from blackening. 

SOCKETS, switches and cut-outs are the staples of the elec- 
tric business and the demand for them comes from every class of 
trade. In order to meet this demand and give the customer just 
what he wants, the Western Electric Company has put in a va- 
ried supply of these articles. 


CLONBROCK STEAM BOILER WORKS, Lorraine street. 
Brooklyn, report running their works at the present moment 
night and day. They have installed their boilers in many large 
power plants, which have given excellent satisfaction. The new 
catalgoue on their boilers has recently been issued and will be 
mailed to any address upon application. 

WILLIAM ROCHE, 259 Greenwich street, manufacturer of 
new standard dry cells, is not only pushing his large size bat- 
teries for telephones, railroad signals, gas engine ignition, etc., 
but is now offering the trade a so-called “miniature” battery, 
oval 15% by 1% by 3% inches over all. which is specially intended 
for necktie pins, cataphoresis and many other like and unlike pur- 
poses. These small batteries are put upon the market to take 
the place of acid batteries which are so often objected to as dan- 
gerous. The Roche No. 2 cell is just now awakening considera- 
ble interest among telephone people. 

M’LEOD, WARD & CO., 27 Thames St., New York, report 
meeting with unprecedented large sales of their Kinsman desk 
lamps and portables. Their Ward Orchestra lamps for the use 
of orchestras, theatres, pulpits, church organs and music racks 
are also meeting with a large demand from all parts of the coun- 
try. McLeod, Ward & Co. take pleasure in mailing a pocket 
catalogue to any address upon application. 

LOWVILLE, N. Y. The Wetmore Electric Co., which does 
a business in light and power in the towns of Lowville, New 
Bremen and Croghan, has organized with a capital stock of $40,- 
ooo. G. W. Pulver, of Syracuse, is president. The system is 
Westinghouse, two-phase, with converters of 250-kilowatt capac- 
ity and lights of 325-h. p. capacity. There are eleven miles of 
circuits. 

THE NEW FIRM of Hochhausen & Hall are prepared to 
furnish promptly parts of machines and execute general con- 
struction and repair work of all kinds. Their offices are located 
at 67 Liberty street, Brooklyn, N. Y. 

THE JOHN A. ROEBLING’S SONS COMPANY report 
the placing of a large number of orders for rubber insulated wire, 
which will be filled by the product of their new rubber insulating 
plant. This mill has been in operation but a short time, but was 
exceedingly fortunate in running to its full capacity from the 
very start. A very high grade of material is being manufac- 
tured, and its favorable reception presages the enlargement of the 
plant beyond the expectation of its owners. 
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DANBURY, CONN. An explosion of gas occurred on Sept. 
23 in the works of the Danbury & Bethel Gas and Electric Light 


Company, but no one was injured. The damage is put at less 
than $2,000. 


MICHIGAN ELECTRIC COMPANY. Detroit, Mich., had 
its place of business destroyed by fire on Sept. 24, since when ‘t 
has leased temporary quarters at 106 Woodward avenue, that 


city, and will carry on its affairs as usual. It has ordered fresn 
material, etc., to fill orders on hand, and expects shortly to be 
in better shape than ever. Mr. J. E. Lockwood is president of 
the concern, and Mr. Geo. A. Mansfield, treasurer. 

THE EUREKA BLOW PIPE adapted for either gasoline or 
kerosene is a convenient and durable tool. It is specially adapted 
for soldering, light brazing, burning paint, melting metals, heat- 
ing soldering irons and other purposes, all of which are described 
in the neat little circular recently issued by the Western Elec- 
tric Company. 

ELECTRICAL EXCHANGE ASSIGNS. The Electrical 
Exchange, which, since November, 1896, has been engaged in the 
sale of electrical apparatus and supplies at 174 Clinton street, 
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Chicago, has made an assignment for the benefit of its creditors 
to L. O. Gilman. The assets and liabilities of the company are 
estimated at $12,000 each. The firm has dealt largely in second- 
hand dynamos. The officers of the company are: President, T. 
S. Lane; secretary, R. R. Lane; treasurer, H. L. B. Cannon. 


MR. ALFRED J. THOMPSON has now established himself 
at San Ignacio 50, Havana, Cuba, where he is representing the 
Edison specialties, the Elmer P. Morris lines, Crocker-Wheeler 
Company, Stanley Company, McIntosh, Seymour Co., and Ster- 
ling Arc Light Company. He is busy on new installations and 
repairs, and will be glad to hear from other responsible parties 
desiring to place exclusive agencies in Cuba. 

MR. JOHN CASSIDY, superintendent of the Mutual Tele- 
phone Company, of Honolulu, S. I., is on a brief visit home with 
the object of securing a new plant for the Bell telephone system 
there. He has long been connected with electrical interests in 
this country and the Sandwich Islands, and takes a very hopeful 
view of the prospects under annexation. 
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Electrical Refrigeration—II. 
BY THOMAS J. FAY. 


H AVING thus gone into the question of details of perform- 
ances enough to clear the atmosphere in a measure ade- 
quate, no doubt, for this purpose, it may be well to praceed with 


the main thread of the theme. Therefore, it may be well to say, 
first, that this first machine would not be considered a commer- 
cial success, primarily because the gear made noise such as 
would not be approved by an “army mule,” who is indeed a pa- 
tient ass. Second, the machine looked like an antiquated burial 
casket, and finally, the vitals were entirely too inaccessible, it re- 
quiring the better portion of a day to get at the seat of any trou- 
ble sure to arise sooner or later. 

Therefore, to obviate these difficulties, the author designed the 
type of machine Fig. 5, which was intended to keep within the 
limits not involving a stuffing box yet at the same time place the 
electrical apparatus above board and free to be inspected at will, 
all of which was accomplished by the utilization of a worm gear 
and a magnetic transmitter, so arranged that a compressor, 
within an hermetically sealed chamber, was driven by an elec- 
tric motor without, substantially in the manner as indicated by 
the cut. 

There have been two of these machines built, one in the C & C 
shops, using a single worm gear, with a 15 h. p. motor, and if 
the writer remembers correctly, 12”x12” duplex single acting 
cylinders. The writer, however, knows nothing of the perform- 
ance of this machine. The other machine, however, was an 
8”x8” duplex single acting compressor and was built in the shops 
of the Crocker-Wheeler Electric Company, and thereafter set up 
in the Plymouth Market, Brooklyn, N. Y. At first the equip- 
ment refused to perform, for the following substantial reasons, 
viz.: 

(a) The moving parts of the compressor were too tight. 

(b) The dome of the compressor leaked gas, somewhat after 
the fashion of the Government dry dock at the Brooklyn Navy 
Yard, which leaks anything from a battleship to a cork. 

(c) The transmitter gave more trouble than it was really worth, 
mostly because it was the first one of the kind and built before 


FIG. 5.—LONGITUDINAL AND VERTICAL SECTIONS OF ELEC. 
TRICAL REFRIGERATING MACHINE. 


knowledge could be gained of a nature adequate to the occa- 
sion. 

The motor was a 10 h. p. bipolar Crocker-Wheeler, horseshoe 
type, with an armature speed of 1,200 revolutions per minute, 
and, if anything, was too large for the work; in fact, a 71⁄4 h. p. 
motor at about from goo to 1,000 revolutions per minute, would 
suffice.. The dome was closed up by solder and finally became 
tight. The compressor moving parts were given adequate clear- 
ance, and then worked very well indeed. The transmitter was 
fussed with for about two months, and was finally made to work 
all right after casting out the gutta- -percha diaphragm, which 
seemingly had a knack of bending in any direction at the slight- 
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est provocation after having been in contact with sulphur dioxide. 
Flint glass was substituted and never gave any trouble beyond 
the fact that it introduced an annoyance at first because the 
transmitter was not proportioned for it and the clearance was 
not sufficient. Yet do I think the experiment was worth the 
candle, and should a new one be built, then by paying attention 
to the matter of the diaphragm, clearance and motor speed, the 
result would be commendable to a degree. 

The cut Fig. 5 does not show a C. W. motor, nor does it show 
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FIG. 6.—SECTION OF DIRECT CONNECTED ELECTRO- MECHAN- 
ICAL REFRIGERATING MACHINE. 


windings of the “transmitter,” which windings were on the 
outer ring, and for this size machine there were about 10,000 am- 
pere turns, all of which, however, is unimportant for this 
purpose. 

The reason why a dielectric diamagnetic diaphragm was used 
between the two members of the transmitter is obvious to an 
electrical student. If not dielectric Foucault circuits would 
abound. If not diamagnetic the demagnetizing effect would af- 
fect the magneto-motive force in a major measure. 

A test of this machine after having operated for about two 
months directly under the writer’s pes showed the follow- 
ing average results: 

Test—Size of motor, 10 h. p.; size of compressor, 8”x8” duplex 
single acting; speed of motor, 1,200 revolutions per minute; 
speed of compressor, 79 revolutions per minute; e. m. f. of cir- 
cuit, 230 volts (Edison supply); current to motor, 28 amperes; 
horse power applied, 8.63 electrical; current required for trans- 
mitter, 2⁄4 amperes; power required for transmitter, .772 h. p.; 
power required for motor only, 7.858; efficiency of motor, 85 per 
cent.; b. h. p. of motor, 6.679 given load; efficiency of transmit- 
ter 88.4 per cent. given load; compressor displacement, 36.5 cubic 
feet per minute; gas return pressure, 14.7 pounds absolute per 
square inch; gas condenser pressure, 75 pounds absolute per 
square inch. 

Conclusions—(a) The motor was too large for the work and 
would be productive of even more efficient result if a 7% h. p. 
motor were used. (b) The transmitter was poorly designed for 
a glass diaphragm, and would be more efficient if altered in some 
respects. (c) The gear was a good success. (d) The valyes 
worked well at all times. (f) The casting should be of the fol- 
lowing mixture, i. e., charcoal iron, 60 per cent.; scrap (home), 25 
per cent.; steel, 15 per cent.; total, 100 per cent.; and on chemi- 
cal analysis of such castings should show components about as 
follows: Graphitical carbon, c.; 2.80, combined carbon, c.; .7I 
silicon, si, 1.30; sulphur, s. .133; phosphorus, p. .155; manganese, 
mn. trace; iron, fe difference; total, 100 per cent. 

Such a mixture would possess advantages as folllows: (a) Im- 
pervious to leakage of gas, (b) tensile strength of 24,000 pounds 
per square inch, (c) practically no chill, (d) not difficult to ma- 
chine, (e) advantageous shrink, (f) free from “shot” and other 
defects, (g) castings of average cost, (h) castings which moved 
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well. The ordinary foundry castings thus far used possessed but 
few of the above advantages and were sources of great annoy- 
ance, thus retarding the progress. Whereas, castings as above 
outlined were found since by the writer to be very advantageous 
in all particulars. It is a fact, however, that semi-steel castings 
can only be had in batches enough to charge a cupola, because 
steel in the mixture is subject to segregation, and the metal must 
be mixed in the ladle, else the steel will not be uniformly dis- 
posed. 

After having gone through the experiments with refrigerating 
apparatus as above outlined, it was decided to try another type of 
machine (see Fig. 6), and with this in view a 6”x8” duplex single 
acting compressor was designed and built in the shops of the 
Clayton Air Compressor Works, with an electrical motor for the 
same furnished through the courtesy of Mr. A. Churchwood, of 
the Excelsior Electric Company. This machine was designated 
a direct connected type and the motor was designed to run at 
the same speed as the compressor cranks, i. e., 90 revolutions per 
minute. The motor hardly needs much description, as it was of 
the Churchwood slow speed multipolar type, rated at 5 h. p. 
The compressor was substantially the same as those before built, 
less the reducing gear and separated from the condenser. The 
motor was closed up at both ends (so called iron-clad) and the 
motor shaft passed through a tunnel or tube to the compressor 
shaft. Thus did the refrigerant have access to the motor just as 
in the case, (Fig. 1), but the motor could be examined readily as 
hand holes (to get at brushes) were provided and arrangements 
whereby the gas could be exhausted from the motor in a few mo- 
ments were provided. This type of apparatus promised most of 
all thus far attempted, and this machine certainly did its work in 
a peerless manner, although the same old question of castings 
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FIG. 7—GENERAL ARRANGEMENT OF THE AMMONIA ABSORP. 
TION SYSTEM. 


bobbed up serenely, thus emphasizing the fact that ordinary 
metal is as porous as an oyster’s brain is of dubious caliber. 

In this machine the valves were of the Clayton type, and we 
found that areas adequate (no doubt) for air were not so for 
sulphur dioxide, so that the valve areas were augmented; that is, 
new and larger valves were substituted, after which the electrical 
energy needed was that presumed to be right, instead of a greatly 
increased amount under the wire drawing effect of valves of 
insufficient area. A test of this machine was as follows: 

Compressor, 8”x8” duplex single acting; speed of crank, 90 
revolutions per minute, motor, 5 h. p. rating; speed of shaft, 90 
revolutions per minute; e. m. f. of supply, 230 volts; current, av- 
erage, 15 amperes; motor efficiency, 72 per cent.; power deliv- 
ered by motor, 3.33 h. p.; displacement of pistons, 23.5 cubic feet 
per minute; gas return pressure, 14.7 pounds per square inch 
absolute; gas condenser pressure, 65 pounds per square inch 
absolute. l 

Conclusion—First cost of motor, very great; efficiency of 
motor, very low, both of which points form a comparative point 
of view; ultimate efficiency, very good; ultimate first cost, very 
low, the reason for which lies in the fact that no gear is required 
and the cost of the compressor thereby reduced, whereas, the 
loss in a gear is greater than the difference between the efficiency 
of a motor of this speed and a high speed motor. 

The appearance and compactness of the outfit is in its favor. 
The probability of interruption, due to wear, tear and inaccessi- 
bility, below that in other types experimented upon thus far. 
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The writer will proceed in a somewhat different direction for 
a space with a view to a comparison, as for instance: , 

Fig. 7 shows a view of an absorption system of refrigeration, 
in which the various parts are given space, and after a glance at 
the cut it need hardly be said a marketman would ill find space 
in a city store for so much paraphernalia, lest the product dealt in 
be sent to a cold storage and the cashier sent on a prolonged 
vacation. Yet this absorption system of refrigeration is the only 
other method not involving a stuffing box and its accompanying 
leaks. In this system advantage is taken of the affinity of am- 
monia and water, and the ammonia gas, after having been ex- 
panded from the liquid, is brought back to an “absorber,” where 
it combines with “mother liquor” from the “generator,” and is 
then pumped into the “generator,” where, by means of heat sup- 
plied by steam from a boiler (the ammonia is driven off, and 
after passing thence to the condenser, it there ready for use 
again after liquification, the mother liquor going back to the 
absorber to renew its sponging process). No comment will here 
be made.on the efficiency of the system. Enough to say that it is 
used in. ice making on a large scale. But for marketmen it is like 
the blind eye of a tiger—however formidable the tiger, the blind 
eye is, in the language of the learned M. D., an appendix vermi- 
formis. 

There are other schemes, of course, but they fail to abound in 
that healthy state which practice demands, as for instance, chem- 
ical ice, not impossible, however impracticable, is good bait, and 
has been used by more than one fisherman. The writer has re- 
ferred to this system as the presto-chango system of refrigera- 
tion, because the fisherman baits his hook with a revised edi- 
tion of this scheme and catches a sucker; then, presto-chango, 
the sucker’s money goes into the fisherman’s pocket and the 
cycle is complete. In all seriousness, however, ’tis not new to 
produce low temperatures by combining with hydric oxide some 
of the elements not akin to acids, which raise the temperature in- 
stead of lowering it. The only practicable system the writer 
knows aught about is that before described as the absorption 
system. 


NOTE.—The refrigerating machine shown in Fig. 1, Part I., was de 
signed by Mr. W. F. Singer. 


Apparatus for Measuring Coefficients of Self- 
Induction.’ 


BY S. T. MORLAND. 


a HE apparatus consists (1) of two rectangular coils of wire, 
the coils being very nearly alike, except that one of them 
is short enough to be placed inside the other. The coils are 
placed with their planes at right angles to each other, and have 
a common space inside, the two having the dimension 
11⁄4” x 11⁄4" x 3%". (2) In this common space is a delicately sus- 
pended hollow conducting cylinder as large as can be made to 
turn with freedom. <A small mirror is attached to the support of 
the cylinder and a lamp and scale are used to detect any motion 
of the cylinder. Ifa divided alternating current be sent through 
the two coils a rotary magnetic field will generally be produced 
in the space occupied by the cylinder, and this rotary field will 
cause the cylinder to rotate, as will be evidenced by the motion 
of the spot of light in the scale. The resistances in series with 
the coils may be so adjusted as to produce no rotation. 

If Lı and Ls be the coefficients of self-induction of the coils 
and r, and r: their resistances, including the resistance of all 
conductors in series with them, then the condition for no rota- 
tion is = = La. 
make this rotation hold. We suppose the value of L, to have 
been previously determined by some independent method. The 


Now r, and r, may always be adjusted to 


r 
equation gives L, = L_, and hence L, may be determined by 
2 

measuring r, and r,. Now, if any coil L, and r, be put in 
the series with the coil L, r,, the condition for no rotation is 
Li + L Ls k 1 2 L, Ls 

nt = — — =— we must have —=~— or L, = 
rit, Ty’ Pm REE r Ty Ts : 


3 If Lı be known, Ls may be found. 


*Read before the A. A. A. S, Abstract. 
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Wiring the New York State Capitol. 


T HE erection within recent years of hundreds of tall office 

buildings, in the planning of which a minimum of ground 
area and a maximum of height have been reached, has had a de- 
cided and beneficial effect on many important branches of the 
electrical industry. Foremost among these is the art and prac- 
tice of electric wiring, which had presented to it new and difficult 
problems requiring immediate and practical solutions. The net- 
work of conductors had to be as carefully calculated and mapped 
out as was that required for the distribution of light and power 
through the' streets of our cities, except that the problem be- 
came more complicated on account of the lack of room and ne- 
cessity of æsthetic arrangement. 

One of the most striking among these operations, and one 
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by its elevated position. The old Capitol of the State, which 
stood in the little Capitol Park, just east of the present new 
Capitol, was constructed in 1806 at a cost of only $110,000. It 
was occupied until 1879, when the Legislature moved into the 
present magnificent structure. The new Capitol up to the close 
of the fiscal year ending September 30, 1898, had cost the sum of 
$24,236,562.80, and probably $500,000 will still be required io 
finish it. It will be instructive to compare this building with 
others. The Capitol at Albany is 300 feet north and south by 
400 feet east and west, and with its porticos will cover three 
acres. The walls are 100 feet high from the water table. The 
Capitol at Washington covers a little over five and one-half 
acres, is built of marble and sandstone, painted white, and the art 
work on it cannot be surpassed. It cost altogether $11,725,478. 
The public buildings at Ottawa, three in number, are massively 
built at a cost of about $5,000,000. The Michigan State Capitol 
is 345 feet in length by 191 feet in depth, and extreme height to 
the top of the dome, 267 feet. It covers one and one-sixth acres 
and cost $1,430,000. The new capitol at Hartford, Conn., is a 
fireproof building of white marble. Its size is 295 feet front by 
187 feet deep; total height to the top of the crowning figure, 
256 feet; cost, $2,256,140. 


THE NEW YORK STATE CAPITOL. 


which stands out in strong contrast to the time required to com- 
plete the magnificent building itself, is the wiring contract lately 
carried out in the New York State Capitol by the E. G. Bernard 
Company, of Troy, N. Y. This piece of work was noted re- 
cently in our pages. Before giving the details of this interesting 
installation it may be of interest to give a few facts about the 
Capitol itself. At the outset it may be stated that this building 
stands unsurpassed and unparalleled in magnificence and splen- 
dor by any public building in this country, also in the amount of 
time and money spent on its execution. 

The Capitol of the Empire State is the most imposing build- 
ing in Albany and commands the finest site. Perched upon the 
highest of the several hills upon which Albany is built stands 
this gigantic structure of white granite, with red-capped towers. 
Large as it is, its size is exaggerated into immense proportions 


Pages and pages of interesting matter could be written about 
the details of this wonderful structure, its chambers and halls, its 


- staircases and library, the material used in its construction, the 
‘men employed, its history and commissioners, but this space 


alone forbids. One of the latest chapters in its history is the 
story of the electrical work recently completed. 

Upon every available post on the east and west entrances to 
the building and at the north and south terraces have been 
erected handsome bronze electroliers of the newest and most ar- 
tistic designs, from which will depend numberless incandescent 
lamps, giving to the handsome granite structure a very imposing 
effect. 

Inside the building the grand western staircase will be lighted 
by 1,400 lamps, which show to the fullest extent the beauty of 
that structure. New electroliers, manufactured by the Mitchell- 
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Vance Company, New York, also have been placed in other 
parts of the building. 

On the two lowest newel posts at the eastern approach have 
been erected two 50-light standards of bronze. These are hand- 


some in design and weigh about one ton each. On the posts on 
either side of the first landing also are placed two large elec- 
troliers. 


These electroliers are composed of three standards, one 
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NEV YORK STATE CAPITOL. 


large and two smaller. They contain about 40 lights and weigh 
almost as much as the others. 
tri-standard electroliers of 40 lights each. On the north 
and northeast terrace are six 30-light electroliers on the 
larger posts and the same arrangement was followed on the 
other side of the building. On the alternate posts on the north 
and south sides of the building are ten 15-light standards, some- 
what smaller than the standards on either side of the western ap- 
proach. 


There are 42 small standards on the balustrades and landings _- 


of the grand western staircase. These are of four different 
classes i in their design.. At the landings on the third and fourth 


MAIN STAIRCASE, NEW 


YORK STATE CAPITOL, SHOWING 
LIGHTS. 


floors there are fourteen 10-light hanging brackets, umbrella- 
shaped. 

Above the ground-glass skylight over the grand western stair- 
case have been placed 1,100 electric light globes. Along the 
staircase have been placed 1,300 globes. The staircase appears 
to be one mass of light when the current is on. 

In the lobby of the western approach have been placed six 50- 
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Two stories above there are also ` 
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light electroliers. These are suspended from the ceiling—three 
in front and three in the rear of the lobby. About one hundred 
other electroliers have been placed in various parts of the build- 
ing. The most of these have been hung in the western end of 
the building and in the tower. ` 

The approaches are lighted by 1,500 incandescents and the 
driveway by six arc lamps, 500 extra lights having been placed i ia 
the library extension. The total number of lights now in the 
building is over 12,000, of which about 6,000 were instal'cd curing 
the past fifteen years, from time to time. As interesting as these 
figures are themselves is the manner in which the E. G. Bernard 
Company carried out the contract of wiring, including the 
switchboard, located in the dome room, and shown in the illus- 
tration, the mains, feeders, branches, etc. The contract included 
over 6,000 lights. The firm undertook to do the job in thirty 
working days and finished with five days to spare, although 
ninety days were asked by other concerns, and Mr. Perry, the 
State Architect, regarded sixty days as the limit. One of the 
main features was the drilling of about sixty newel posts of Hal- 
lowell granite. Within twenty-fours hours after the receipt of 
the order the Bernard Company had seven steam drills at work. 
and this task was accomplished in about eighteen days. In each 
post a vertical hole from g to 17 feet long and 2 inches in diam- 
eter had to be drilled and to be met exactly by a horizontal hole 
from 4 to 8 feet long and drilled in a duct hardly large enough 
for a man to crawl into. 

All wire used on the job was special, so that no standard mar- 
ketable size could be used for the heavy work. In this installa- 
tion the Bernard Company employed about 75 men, and it was 


SPECIAL SWTICHROARD IN N. Y. STATE CAPITOL, IN’ THE 
_ DOME ROOM. 


a case I rush from beginning to “ad: This record is a striking 
proof of the ability of the Bernard Company to handle large and 
special work in-their line in the shortest possible time limit, and 
there can certainly be no red tape in their management, or work 


. of this magnitude could not be accomplished in so short a time, 
especially when all wire and other factories were rushed to their 


utmost capacity with Government orders. The Bernard Com- 
pany claim they could have finished the work in twenty days if 
standard goods had been specified. They also claim this is the 
largest and most difficult contract for concealed work in a fin- 
ished building ever executed in the United States. 

AN ELECTRICAL “HOLD-UP.” Max Cohen, of Phila- 
delphia, came to New York City to see the sights. He saw an 
electric battery at Rivington and Orchard streets, and he paid 5 
cents to find out how much electricity he could stand. While the 
current was turned on, Louis Levy, who stood alongside of 
Cohen, helped himself to Cohen’s gold watch and chain. Cohen 
wanted to prevent Levy from taking his timepiece, but because 
of the current being turned on he could not release his hold of 
the handles of the electric battery. When he finally got away he 
gave chase to Levy, who fled to the roof of a tenement, where he 
was arrested. Magistrate Mott committed Levy for trial in de- 
fault of $1,000 bail. 


October 13, 1898.] 


The Lieb Park Lamp Post. 


“THE accompanying illustration shows a park lamp post de- 
signed by Mr. Charles A. Lieb for use by the Cleveland 
Park Land Company, of Washington, D. C. This company are 
developing near the national capital a very picturesque park 
area reached by the trolley roads from the city and neighboring 
towns. The posts used at present are both unsightly and unsat- 
isfactory, and the one here shown combines with attractiveness 
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LIEB PARK LAMP POST. 


all the requirements of modern street light fixtures. It is sur- 
mounted, as is also each lamp, by a removable metal basket con- 
taining ferns and plants, which have a comparatively long life 
and only need replenishing, perhaps twice a year, at a very small 
expense. Drips are provided for the removal of excess of water 
in case of rain, etc. The two baskets above the lights are gracc- 
fully supported by tubing, through which the wires are run, and 
below them is fastened a reflector which serves to distribute 
the light more evenly and efficiently. The lamps are of 16 c. p. 
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each and are surrounded by an ordinary cut glass or holophane 
globe. As will be seen, lugs are provided at the upper end of 
the post for supporting the ladder of the cleaner and the “lamp 
post gardener.” Rings for tethering horses are found near the 
lower end.” In order to increase its usefulness a police and fire 
alarm box is attached to the post and the wires to it can be run 
through the post itself. The appearance in the daytime from 
the street is that of a glass flower basket. 

We. understand that the company are in the market for fifty 
posts of this or a similar design, and all communications should 
be addressed to Mr. Pierre Waggaman, Cleveland Park Land 
Company, Washington, D. C. 


Reduction of the Price of Current by the New 
York Edison Co. 


ONSISTENTLY with its intelligent and well matured 

policy of lowering the price of current to all consumers 

as fast as the growth of the business and progressive economies 

in current production would allow, the Edison Electric Illumin- 

ating Co. has now made a further reduction in its regular 
charges. The new schedule is: 

For retail use, 20 cents per kilowatt hour (equivalent to I 
cent per 16 candle power 5o watt incandescent lamp hour, or 
Io cents per standard arc lamp hour) for first hour’s average 
daily use of the total lamp equivalent connected; 15 cents (4 
cent or 71⁄2 cents) for the second hour; Io cents (1⁄4 cent or 5 
cents) for the third and fourth hours; and 5 cents (14 cent or 
21⁄4 cents) for all use above four hours. 

For wholesale use, with a guarantee of 2,000 kilowatt hours 
consumption each month and two hours average daily use of 
installation, 10 cents per kilowatt hour for the first four hours 
average daily use and 5 cents for all use above four hours; or, 
at the option of the consumer, the present wholesale or kilowatt 
rate of 10, 9, 8 and 7 cents per kilowatt hour for 2, 4, 6 and § 
hours average daily use, with reductions for quantity, etc. 

These prices cover both incandescent and arc lighting, and 
include renewal of incandescent lamps (not exceeding one 16 
c. p. lamp for each 20 kilowatt hours), and the carbons and 
trimmings for arc lamps, but not first supply of lamps. The 
company, however, in accordance with general practice, waives 
for the present the last condition, and continues, until further 
notice, the first supply of incandescent lamps. 

All prices are net cash, but on the new schedules, 5 per cent. 
on bills of $500, and 10 per cent. on bills of $1,000 in one month, 
will be allowed on the net bill for payment within ten days after 
presentation of bill. 

Household elevators, pumps, etc., may be included at the 
retail rate without separate metering or separate minimum 
charge. To encourage cooking, heating, etc., by electricity, 
household apparatus for cooking, heating and ventilating, will 
until further notice be excluded in reckoning installation. Thus 
the cost of lighting will be relatively diminished by the use of 
current for these purposes. 

These prices will be made for the period October-December, 
1898, with the intention, should results justify, of making them 
permanent, and possibly of still further reducing rates for long- 
hour use or making a maximum rate equivalent to 34 cent per 
16 c. p. incandescent lamp hour. Contracts will be made at the 
above prices, however, for a full year. Plans to reduce rates for 
power service are under consideration. 

Mr. R. R. Bowker, first vice-president of the Edison Com- 
pany, in answer to inquiries as to the purpose and effect of the 
company’s new rates, said that for three or four years past 
careful studies of the methods of charging for electric current 
had been made by himself and by the staff of the company, 
abroad as well as in this country. The Edison Companies in 
the larger cities had been in constant consultation on this sub- 
ject, and it had been thoroughly discussed at the conferences 
held by the Edison Association at Sault Ste. Marie a few weeks 
ago, and at Niagara last year. There was general agreement 
that it was wise business policy to make very low rates for 
long-hour use of electric current. Hitherto many consumers 
of electric light, particularly residence customers and shop- 
keepers, had used electric light only in a limited way and for 
show purposes, while using gas for those portions of a house 
or shop where light was required for many hours of the night 
or in the daytime. 

When asked whether the reduction was made in view of 
competition with other electric light companies or of the ru- 
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mored supply of current for lighting from railway plants, Mr. 
Bowker stated that the business policy of the Edison Company 
had been determined without reference to outside competition. 
The present reduction was authorized by the directors early in 
the year, and was but one of several reductions which had been 
successively made in the same direction. It was believed that 
the new rates would be in the interest of all electric lighting 
companies in the city. Before applying them on the proposed 
large scale to the Edison business, similar rates had been ex- 
perimentally applied on the Harlem Company,-a company using 
alternating current, but associated in management with the Edi- 
son Company, in whose field there was practically no competi- 
tion from rival companies. The result of eight months’ experi- 
ment had been so satisfactory as to prove that for small as well 
as for large companies the reduced rates promoted business to 
a very large extent and definitely increased revenue. The Edi- 
son Company expected some reduction in revenue at the start 
of the new rates, but a considerable increase of revenue when 
these new rates had had their effect in increasing the long-hom 
use of electricity. As the Edison Company makes a practice 
of giving to all existing customers the benefit of any rates 
offered for new business, the new rates will be operative in all 
its business at once. It was probable that the rival electric 
lighting companies would adopt equivalent or similar rates. 

If the railway interests should obtain legislation enabling 
them to sell electric current for lighting purposes, they would 
confront the same problems which are before the electric lighting 
companies, since the maximum demand for electricity for trac- 
tion purposes, especially in New York, occurs when the demand 
for electric light and power is greatest. This is in the late after- 
noon when the office buildings are lighted up and residences 
are being lighted, and before the factories have shut off their 
supply of electrical power—the same hour at which the business 
population is beginning to crowd uptown. The Edison Com- 
pany, although it has associated with its management the Man- 
hattan and Harlem Companies, has never sought to do away 
with competition in New York, and its large installation, aggre- 
gating now in lighting and power the equivalent of over 800,000 
16 c. p. lamps, makes it able to hold its own with any form of 
competition within sight. 

In relation to the effect upon gas companies, Mr. Bowker sail 
that the normal increase of the gas business had been so large 
in the growth of our great cities that they had probably never 
seriously felt the competition from electricity supply. The im- 
proved methods of gas burning, giving more light from less 
gas, may have reduced consumption and revenue for lighting 
purposes, but the increasing use of gas for fuel probably more 
than compensates. Electricity is coming more into use for heat- 
ing and cooking purposes, because of its convenience, but it 
is stilt a luxury in these respects, whereas gas is proving both 
cheap and convenient for such use in all classes of homes. Mr. 
Edison long ago pointed out that in the long run electricity 
would have a certain advantage over gas, because as electricity 
supply increased the fixed charges would be lessened per unit 
of output, while to the extent that it had influence in curtailing 
gas supply it would tend to increase the fixed charges per thou- 
sand feet of gas. The first part of the prophecy has been ful- 
filled, as electricity is to-day produced and sold much cheaper 
than in earlier years; but the enormous growth of population 
has so far prevented, and may for a long while to come pre- 
vent any serious decrease in the gas business. 


Incandescent Lamps as Manufactured by the 
Shelby Electric Company, Shelby, O. 


HE “Shelby” lamp has brought the name of the Shelby Elec- 
tric Company, by which it is made, into great prominence, 
because it has sustained to a reasonable degree the claims made 
for it. Although the first lamp made by this company was only 
put on the market in March, 1897, the demand has continually 
been beyond the capacity of the works, necessitating the en- 
largement from time to time, until they are now turning out in 
the neighborhood of 5,000 lamps daily, and another enlargement 
of the works is contemplated in the near future. The product 
includes lamps for 250-volt circuits of 8, 16, 32, and 50 c. p., and 
lamps of every candle power between 4 and 50 in every voltage 
from 40 to 250 volts. 
One of the special features of the “Shelby” lamp is the shapc 
of the stem which supports the filament within the globe. This 
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stem, in the “Shelby” lamp is made U-shaped by a pair of small 
glass tubes joined at the base by a glass bar. By this means the 
terminals of the filaments are so supported and separated that 
they cannot short circuit. Moisture cannot find its way into the 
stem because of the peculiar manner of joining the stem to the 
base of the bulb. Other advantages are evident, as the leading- 
in wires are insulated and the loss caused by what is known as 
“the Edison effect” is entirely prevented. Other claims made for 
the lamp by the manufacturers, include regularity of product, 
extremely long life at stated efficiencies and uniform mainte- 
nance of candle power throughout the life of the lamp. These 
lamps are made with tipless bulbs, consequently no shadows are 
cast. There is no tip to be broken off, and the bulb, being left 
in its original shape, is stronger. 

The principal features of merit lie in the filament, which ia 
made in a manner radically different from that ordinarily fol- 
lowed in the high degree of vacuum obtained by special exhaust- 
ing apparatus used only by this company. 

In following the manufacture of these lamps in detail we first 
go to the chemical laboratory shown, where the filaments are 
made. Here the chemicals of each kind are tested in a manner 
that satisfies the chemists that each particular lot is of the same 
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strength and purity as the standard from which the formula was 
made. The material from which the filaments are made is a se- 
cret with the company and is carefully guarded. After the fila- 
ment is made into threads or strips the next step is the shaping 
and carbonizing process. For this purpose the filaments in lots 
of fifty are carefully placed on carbon forms, so shaped that the 
filaments are readily coiled about one portion, making three 
wraps. which results in three loops in the filament. This is a 
special feature of the “Shelby” lamps, the advantage being that 
the filaments wili not droop and touch the bulb, regardless of the 
position in which they are used, and that vibration does not in- 
jure them and no anchor is necessary. The coils being in place 
on the form, the ends are fastened by means of paraffine, when 
the forms with their contents are packed in crucibles with pul- 
verized graphite. The crucibles are then covered and sealed and 
placed in special furnaces, where the temperature is gradually 
raised by even stages until a certain very high degree is reached, 
and it is then cooled by the same gradual process until the cru- 
cibles can be taken out. When the filaments which have by this 
process become carbon are removed from the crucibles they 
have the appearance of a fine steel wire, the loops maintaining 
their form. The filaments are now assorted in four or five dif- 
ferent grades by means of micrometers which measure to I-3,000 
of an inch. They are trimmed to accurate lengths and 
made ready for attachment to the platinum wires. The plat- 
inum wires have been prepared from carefully selected platinum, 
which is first cut into short sections. The ends of these plati- 
num tips are then flattened and drawn by means of pliers 
through a ruby die which forms a little tube of the flattened end. 
The opposite end is then fused to silvered wire, which ultimately 
forms the leading-in wires to the lamp. The ordinary lamps on 
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the market are made with copper wire in this part, but as oxi- 
dixation and rust are likely to occur, the Shelby Electric Com- 
pany, at an increased expense, have adopted the plated wire. 

These wires then go to the stem room, where they are attached 
to the U-shaped stems above referred to, the glass bar being 
fused tightly around the platinum tips so that no leakage can 
possibly occur. These stems, with platinum tips and leading-in 
wires, are then taken to the mounting room, where the filaments 
are mounted, by having the ends inserted into the little tubes on 
the ends of the platinum wire. These tubes are then pressed 
firmly against the filament by means of pliers and the stem with 
filament attached is then taken to the connecting room, where 
the welding or plating of these contacts is performed. For this 
purpose a specially designed machine is operated, into which the 
terminals are carefully clamped and a current controlled by an 
automatic regulating device is directed through the section, 
welding or depositing the plating product. This makes a per- 
fect contact between the filament and the platinum wires. For 
this operation a small generator 1s provided and there is a very 
curious current regulator which controls the current by steps 
until the contact is perfectly formed. £ 

The filament and stem is then taken to the treating room, 
where it is subjected to a plating process, which makes it uni- 
form in resistance throughout its entire length. This process 
consists in placing the filaments, a number at a time, within re- 
ceivers, where they are lighted in a vacuum and the filament is 
burned for a while in carbon gas. Auxiliary equipmert for this 
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process consists of a large number of resistance coils which are 
attached to the side rooms near the instruments and a number 
of delicate instruments by which the current is measured and 
regulated. In this process the current is automatically turned 
on, and when the proper condition is secured it is cut off and 
thrown to the next carbon. The instruments for this process 
have all been designed by the experts of the company and are 
very efficient in their operations. In connection with this treat- 
ing process are three switches and gauges which register units, 
tens, hundreds and other appliances of like nature for different 
stages of the work. 

Each particular bake of filaments has selected from it fifty, 
which are run through the above process before the bake (which 
contains in the neighborhood of 5,000 filaments) is accepted. 
These fifty filaments are then made into lamps and are tested 
by what is known as a forced life test to show that the carbon has 
not been damaged in any of the operations and that the carbon- 
ization has been perfect. After having been submitted to this 
very rigid test the filaments are accepted and continue through 
the same course, and when all have been treated as described 
they are ready to be sealed into the glass bulbs. 

These bulbs are purchased by all lamp manufacturers from 
the glass makers. They come to all of them in practically the 
same shape. The reason that lamp factories cannot make their 
own bulbs is that only a small portion of the glass in a pot can 
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be used for this purpose on account of transparency. The rest 
of the glass would be dross unless it could be made into dishes, 


A CORNER IN THE MACHINE SHOP, SHELBY ELECTRIC CO. 


bottles and other glassware where transparency is not necessary, 
consequently a lamp factory would have to be prepared to dis- 
pose of a large quantity of glassware for the privilege of making 
its own bulbs. . 

We show by illustration the form of the bulb as it comes from 
the factory. When it reaches the lampmaker it is carefully 
washed and dried by means of rapid circulation of air to prevent 
the leaving of spots on the bulb. It is then “tubulated,” ordi- 
narily from the top, as is shown in the figure, page 359, but the 
Shelby Electric Co. reverse the order of things and tabulate from 
the bottom, as shown in the figure. By this reversal of affairs 
many advantages are claimed. There are some advantages that 
are considered too evident to allow of argument. In the process 
of fusing the stem containing the filament to the bulb a large 
number of operators are engaged and each operation requires 
the greatest care and skill, as every opening must be closed in a 
manner which absolutely prevents leakage of air. The stems 
must be absolutely straight in the bulb and dropped into the bulb 
to an exact point, as nothing gives such a bad impression as to 
receive a lot of lamps with stems on one side, one carbon low in 
the lamp and one high. Regularity adds to the attractiveness >Í 
any product, and these operators, who are paid on the piece- 
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work plan, are obliged to make every lamp perfect before it is 
accepted from them. 
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After the stem is sealed into the lamp dents or cavities are 
formed in the neck which provide holds for the plaster which at- 
taches the base to the lamp. Before the lamps are based they 
are attached by the tubes, to which attention has already been 
called, to forks. These forks each have twelve prongs. To each 
one of these prongs a lamp is attached. The forks are then 
placed on the exhausting apparatus. As soon as the air is ex- 
hausted from the lamps the lamps are lighted, first by a weak 
current, which is gradually increased, and as the lamps continue 
to burn the product of combustion is pumped out, a process 
which requires about one hour and three-quarters. As the pro- 
cess goes on hoods are placed over each lamp, which retain the 
heat generated by the burning, so that the temperature of the 
bulb is raised, and they assist in vaporizing the air and the gas 
within, which have a tendency to adhere to the inner walls of the 
globe. By this and other means which are employed specially 
by this firm a very high vacuum is obtained, which, as before 
noted, adds materially to the life of the lamp. 

The lamps are removed from the forks by means of portable 
blow pipes which fuse the tubes and cause them to collapse, her- 
metically sealing the bulb. The bulbs are then removed and the 
tip of the bulb further reduced by a second heating process. 

The lamps are now tested in a dark room for vacuum by plac- 
ing the terminals on an induction coil of high potential, which 
causes the bulb to emit a peculiar glow, showing the condition or 
degree of the vacuum. Should the glow not prove that the 
vacuum is a “dead black,” the lamps are returned to be re-ex- 
hausted. 

We next follow the lamps to the photometric room—the usual 
dark apartments, in which especially designed instruments are 
employed for measuring the lamps, showing the candle power, 
the current in volts, amperes and watts. The photometric in- 
struments consist essentially of Y-shaped tubes about 10 inches 
square and 8 feet in length, with a standard lamp for comparison. 
In the process one attendant attaches the lamp to be measured 
to a swinging arm by means of which it is introduced through a 
small door into the tube, when the current is turned on and 
raised or lowered until the light is exactly the same as the light 
given by the standard. At this point the voltage and current are 
read by a second operator and recorded on the lamp by the first 
operator. 

The standard lamps are made by the company in their physical 
laboratory. In this laboratory is every known instrument that 
could possibly be used to advantage in the manufacture of lamps 
—reflecting photometers, bridges of numerous shapes and de- 
signs, induction coils of several sizes, standard ohms and stand- 
ardized standards of candle powers, such as are used in England 
and Germany; three different types of photometers, one of par- 
ticular interest, which changes the light to any color in order to 
detect more readily any difference in the quality; spectroscopes 
for discovering the presence of any mineral impurities, and, :n 
fact, instruments for every purpose. 

The standards used in the photometer rooms are made in the 
laboratory and are checked up hourly, so that any change would 
be at once detected. The photometer rooms are operated by a 
large storage battery, and the most perfect measurements may 
be taken by the skilled operator at the rate of about 2,500 per 
day in each room. 

From the photometer room the lamps go to the selecting 
toom, where they are selected and placed in trays, each lamp go- 
ing into any tray being the same in voltage and amperage as the 
other lamps upon that tray. The trays, when full, are taken to 
bins which contain lamps of corresponding voltage and current. 
In these bins the lamps are left until the order is received for 
them. 

The stock house of the company is separate from the main 
building, connected by a bridge, which in case of fire can be 
imthediately removed. This stock room contains 600 bins, used 
solely for the storing of lamps. The bins contain about 1,000 
lamps each. 

By means of a card index a running account is kept with each 
bin in the stock room, and when an order is received, after hav- 
ing been entered on the book, a shop order is made out and this 
order states from which bin the lamps are to be selected. This 
is decided by voltage, candle power and current ordered. 

After the lamps are selected on the order they are tested again 
for vacuum. They are then based with the proper base and 
soldered. After being soldered they are permitted to dry and are 
then placed upon a rack and burned for one hour before ship- 
ping, and while being burned undergo their final inspection as 
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to appearance when being lighted with the current required and 
as to the workmanship and material used throughout. 

After this test the lamps are taken to the shipping room, 
washed and carefully wiped and dried. They are then packed 
in pasteboard boxes having partitions for receiving twelve bulbs. 
These boxes are then packed in substantial wooden cases, the 
cases being manufactured in the wood department of the factory. 

The power equipment of the works occupies a separate build- 
ing in which there are two 8o h. p. automatic cut-off high-speed 
engines, which drive, by means of countershaft, three generat- 
ors which give the different currents required. They also drive 
the vacuum pumps and air compressors. Steam is generated in 
two large return tubular boilers. 

Adjoining the power house is a small station, with another en- 
gine for operating the gas making machinery. Near this is an 
underground tank with sufficient capacity to hold a large amount 
of gasoline, which is vaporized, forming the gas for the glass- 
blowing and soldering instruments. 

Adjoining the engine room is the machine shop equippéd with 
all the necessary tools for the working of iron and brass, to 
manufacture the special instruments and appliances used about 
the works. The tools are operated from two Card motors and 
the vacuum pumps are also operated in this way. 

The works occupy a substantial brick building, located on the 
edge of the city. The structure is two stories in height, with 
basement, and the ground dimensions, exclusive of power plant, 
are 200x64 feet. The employees number about 180, and are, 
many of them, girls who have been employed in other factories, 
but a large number of girls from the neighboring towns .and 
vicinity have learned to perform this very particular work and 
are making fairly good wages. The pay of the girls averages 
about $1.35 a day. | 

Every step in the manufacture of incandescent lamps requires 
great skill in the mechanical details, and supervision, and one 
of the most expensive parts is the inspection and superintend- 
ence of the work. This one feature permits parties who do not 
pay the proper attention to it to undersell those who do, but the 
general class of lamp users and buyers demand the highest grade 
article they can obtain, and consequently the factories that pay 
well for inspection have been enabled to secure large trade. 
while those who do not pay attention to these details have not 
been able to reach any large capacity. 

The vacuum rooms and testing rooms of this plant have a very 
attractive appearance when a large number of lamps are burning 
at one time, but the heat is naturally excessive. The chemical 
and physical laboratories are extremely interesting to any one 
who has any knowledge of these matters. | 

The offices of the company occupy a portion of the ground 
floor in the west end of the building, and are nicely partitioned 
off and furnished with all the necessary appliances for the con- 
venience of the office force. <A private telephone system 1s oper- 
ated which puts each of the offices in direct communication with 
the heads of any of the departments throughout the entire plant. 
Card index systems are used by which a full and complete record 
is kept of every order and inquiry that is received, and the entire 
equipment of the works is up to date, and the atmosphere is 
permeated with the spirit of progress. The technical depart- 
ment is composed of experts who have had extensive experience 
in the various lamp factories of this country and in Europe, and 
no expense is spared to make the product of the company what 
they advertise it—‘‘the best on earth.” 


—fid 


MR. J. W. McDONOUGH, for whom the invention of the 
telephone was once claimed, now has the posthumous œredit be- 
stowed on him by some of the newspapers of discovering the 
secret of practical color photography. 


PURDUE UNIVERSITY, Lafayette, Ind., has just issued in 
neat pamphlet form, with many illustrations, Mr. Samuel In- 
sull’s address on “The Development of the Central Station,” de- 
livered before the students in the engineering departments, and 
given very fully at the time in the pages of The Electrical Engi- 
neer. The record and discussion embodied in this lecture make 
the pamphlet one of the things to preserve. 
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The Lowering Price of Current. 


A NEW schedule of prices for current has just been an- 

nounced by the Edison Electric Illuminating Co. of New 
York, and is given on another page, with some striking com- 
ments by Mr. R. R. Bowker, vice-president of the company. 
Rarely has the appearance of a price list been accompanied by 
so much comment, and the indications are such on every hand 
as to suggest that the new rates will be a memorable point of 
departure. As a matter of fact, to which our columns bear testi- 
mony, the Edison rates have been steadily and systematically 
reduced for years, and this is but one step. The reduction is not 
aimed at gas, as some of the newspapers assume, nor is it a pro- 
tective measure against new competition, as other newspapers 
assert, but its bearing upon both aspects of the present situation 
in New York is very significant, and we do not remember any 
period in the last ten years when such an interesting state of 
affairs has demanded study. 

First of all, we have the new Edison prices. Then we have the 
organization of a mysterious new company with a capital stock 
of $25,000,000, to control light, heat and power in this vicinity. 
Then it is said that ex-Governor Flower and some friends are 
planning a consolidation of lighting, railway and gas interests 
in the Hudson River cities. Finally, it is asserted that the 
Metropolitan Street Railway Co. intends to go into the lighting 
business. Where there is smoke, there is fire, and it is certain 
that some definite truth underlies all this gossip. Several weeks 
ago, before a paper in the city had noted it, we referred to the 
Flower rumors; and nothing has occurred in the meantime 
to change the outlook. As to the Metropolitan Company, it 
has been common gossip in electrical circles for months that the 
newer conduits were far beyond actual necessities, and had in 
some instances already veen filled with cable that could only be 
used for lighting purposes. 

It is assumed by “The Evening Post” in a remarkably shrewd 
and well informed article appearing last week, that the lighting, 
railway and gas interests in the Greater Manhattan are coming 
together because there are cogent reasons for it. Although the 
argumente seems to us to be over-emphasized in one or two 
places, it is in the main very sound and forcible; and that jour- 
nal takes it for granted that the impending deals are based upon 
the facts it sets forth. Not only is it asserted that the new Edison 
prices tend to diminish gas consumption to a marked degree, but 
it is insisted that in turn the lighting companies are not able to 
generate current as cheaply as the electric railway companies 
can. Hence they must all “come together.” Now there can be 
no question that with large plants running almost every hour of 
the day under heavy load, the trolley roads have reached a point 
of very low economic production, but we are by no means sure 
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that the Metropolitan Co., for example, can “produce” any 
better than the New York Edison Company can, for their gen- 
erators are much of a size, and their hours of supply are after all 
much the same, especially when we count in the storage battery. 

The main point, however, if it be a question of competition, 
is that if a new company buying spare or surplus current from 
the Metropolitan should essay to do lighting, there would still 
be, as suggested by Mr. Bowker, the “peak of the load.” Now 
the traffic peak at night comes just when the lighting peak 
comes; and a plant designed to cope with the job of overcoming 
both peaks at once would need a very expensive margin of spare 
apparatus or a very big storage battery. No doubt a harmonious 
combination of the various systems under one management 
could deal with these points, not the least of which would be 
that of hitting upon some way to generate only one kind of cur- 
rent. Just at present, we have direct current, alternating current 
and phase current in New York City, and the voltages range 
from the 2,000 arc and the 500 railway down to the 220 and 110 
incandescent. Unless these are put on a basis of working uni- 
formity of origin no desire to utilize “surplus” current can be 
carried out in the financial line with any profit to the promoters 
or to ultimate investors. This initial operation may prove ex- 
pensive, but would be a good thing for the manufacturing com- 
panies supplying the apparatus. 


The Charging of Secondary Cells. 


O NE of the most timely papers read at the recent B. A. meet- 

ing and one which evoked considerable discussion on the 
other side of the Atlantic, was entitled “A Comparison Between 
Charging a Secondary Cell at Constant Potential and at Con- 
stant Current, More Especially as Regards Efficiency,” by A. A. 
Cahen and J. M. Donaldson. The importance of the carefully 
made tests presented by the authors must be admitted when one 
considers the growing importance of the storage cell, the will- 
ingness of the electrical engineer to install it on a larger scale if 
well known obstacles can be overcome, and the knowledge, n 
the past, that storage batteries can be charged at a constant p. d. 
with a great saving of time. However, accurate tests have never 
been made, to our knowledge, to determine how this advantage 
may be offset by losses in other directions, and, as the authors 
state, in order to get a fair estimate as to relative merits of the 
systems the following items have to be considered: 1. The dis- 
charge capacity or the energy that can be got out of the cell. 2. 
The time needed for charging. 3. The storage efficiency, ratio 
between watt hours taken from and those given to cell. 4 The 
constantcy of the p. d. during discharge. 5. The life of the cell. 
After making an extensive series of tests the authors find with 
reference to the first three, that by charging at constant p. d. the 
time of charging is less than half that required at constant cur- 
rent. The capacity obtained in a constant p. d. charge is about 
30 per cent. greater, the energy efficiency being, however, 10 per 
cent. less than that from a constant current charge. This loss in 
efficiency, the authors believe to be due to the excessive heating 
caused by the large initial charging currents. Regarding the 
fourth consideration, it was found that the discharge after a con- 
stant p. d. charge takes place at a much steadier p. d. than is the 
case in a discharge after a constant current charge. Finally, 
with regard to the life of the cell, no definite conclusions can be 
drawn from these tests, as no long-life experiments were made. 
The longest test made at constant p. d. included fifty charges, 
which did not noticeably injure the cell. 

One of the most interesting and valuable results obtained was 
the discovery of the fact that the capacity of the cell was consid- 
erably increased when charged at a constant p.d., as stated above. 
This may be due to the fact that the p. d., being as high, namely 
2.5 volts, at the beginning as it ordinarily is at the end of the 
charge, allows the action to penetrate more deeply into the sub- 
stances of the plates. It may be asked why the authors chose a 
voltage of 2.5 and not a higher one, and note the effect. Per- 
haps they feared too great a heating of the electrolyte and a cor- 
respondingly large loss in efficiency. 

In fact, the tests which on account of their great accuracy and 
thoroughness are of inestimable value to the engineer, open up 
a large and profitable field for investigation and research. The 


- saving of one-half the time required for charging at a loss of only 


10 per cent. in efficiency certainly makes one anxious to learn 
facts regarding the life of the cell under such treatment. Some 
engineers go as far as to state that rapid charging, within cer- 
tain limits—which also means more frequent charging—will im- 
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prove the condition of the plates and therefore the life of the 
cell. One thing is certain, that the gain on the one hand is a 
loss on the other, and it only remains to determine which 1s the 
most profitable course to pursue. 


The Prejudice Against Machinery. 


ANY disease germs appear to have a tenacious grip on 
life. It may be queried whether those which attack the 
body are more persistent than those which attack the mind. 
Among the latter is the prejudice against new inventions and 
new machines. We are not surprised to find a Chinaman up- 
rooting telegraph lines or smashing locomotives, but the idea 
that modern civilization has cured Western peoples of such a 
tendency is founded upon fallacy. A curious instance of the sur- 
vival of such an invincible opposition to the human advance em- 
bodied in the perfection of machinery for lessening manual labor 
has just been presented under novel aspects in the bicycle field 
and in opposition to the reduction of pedal labor. One of the feat- 
ures of bicycle racing is the use of pacemakers to get the best 
speed out of the contestants, and thus a regular pacemaking in- 
dustry has sprung up. It has, however, long been apparent that 
there were possibilities for machinery in this field, and hence a 
number of mechanical pacemakers have been tried. The sub- 
joined incident, occurring in the vicinity of New York, would 
go to show that an electrical contrivance is getting pretty near 
the mark of success: “The owners of the machine trembled in 
their shoes as they listened to this abuse, with not a word to say, 
for fear that they also would be maltreated. Some of the men 
pulled out pocket knives; others had pins, and ere anything could 
be done the tires of the fatal machine were turned into a sieve. 
The men had mounted and were just ready to start off for an ex- 
hibition. Charlie Murphy, once famous in cycling, was riding 
the rear seat and manipulating the switchboard, turning on and 
off the electricity to make the machine go. When the word came 
to go, it was noticed that the tires were deflated, and upon ex- 
amination found to be literally cut to pieces. Murphy jumped 
from the rear seat, white as a sheet, forgetting to turn off the 
current. The 1,100 pound machine fell heavily on its side 
Kluge being unable to hold it up alone, with the rear wheel -e- 
volving at the rate of a mile a minute. The batteries were bro- 
ken and all the fluid spilled on the track. The pacemakers were 
in a delightful frame of mind at the mischief they had accom- 
plished.” 

Possibly these vandalistic pacemakers think their Oriental aim 
is accomplished, but they are sadly mistaken, if the apparatus 
should prove to have real merit. But one cannot help being both 
amused and startled at the attitude of these men, who represent 
that which is itself one of the most innovating and revolutioniz- 
ing machines the world has seen. Barely yet, even in the coun- 
tries where it is most popular, has the wheel established itself 
permanently, with due recognition of its rights to existence. But 
these ignorant sports, at one small end of the bicycle industry, 
assume to own the universe and give themselves airs that a Thi- 
betan conservative might envy. Some day or other we may take it 
for granted the Bourbons of the horseless age will be objecting 
to progress, and the hackmen who drive motorcycles will be 
pounding the life out of unfortunate æronauts who shamelessly 
avoid hiring cabs by using their wings in preference. 


Everybody an Office Holder. 


T HERE is a lively discussion afoot in Atlanta, Ga., as to 
spending money on a municipal electric light plant, and 
lots of clever letters, interviews, speeches, etc., are finding their 
way into print, pro and con. An article by Mr. James T. White, 
in the Atlanta “Journal,” against the scheme, has just reached us, 
and we mention it for the reason that it gives some data none 
of us can afford to overlook. According to Mr. White, there 
are now on the books of the tax collector in Atlanta, not a large 
city, by any means, no fewer than about 1,200 office holders and 
governmental employees, national, State, county and municipal. 
That is a heavy percentage, and yet the advocates of municipal 
ownership seek to increase it. What would be the result? 
“Spain to-day is divided into two classes, the office holders and 
the poverty-stricken taxpayers; one in luxury, the other in 
want.” 
Mr. White says that the real estate business of Atlanta is 
shown by the tax rolls to be largely in the hands of the sheriff 
and the city marshal, because of the burden of taxation. Yet it 
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is proposed to spend $150,000 of taxes to create a municipal elec- 
tric light plant, although a well conducted private enterprise 
already occupies the ground. Is this reasonable or judicious? 
And just where such folly stops, no one knows. Mayor Van 
Wyck, of New York, has lately signified his approval of plans for 
spending city money in the same way in providing baths for 
10,000 or 15,000 people at Coney Island. The next step ought to 
be the provision of merry-go-rounds and hot frankfurters, which 
are much preferred to baths by a large proportion of the visitors. 
This “‘municipal ownership” business is all of a piece and is a 
huge folly that will end in a general municipal bankruptcy if it 
is not checked. 


Electrical Refrigeration. 


[N the ordinary course of events, a few motors, more or less, 

added to the load of a central station, are not a matter of 
general interest or of grave importance. But when a new indus- 
try or a general branch of novel application is suggested, which 
if exploited might mean a great many motors in a great many 
places, then the public in general and the central station man- 
ager in particular have something submitted for consideration 
which they cannot very well neglect. It is because of the radical, 
basic nature of the electrical refrigerating system now being de- 
scribed in our columns by Mr. T. J. Fay that we deem it proper 
to call special attention to these articles. In modern commercial 
and industrial life, refrigeration plays a large and growing part, 
and the ability of electricity to meet the conditions are admirably 
brought out by Mr. Fay. The public is wishful of getting more 
refrigeration, in homes and offices as well as in stores and brew- 
eries. The central station manager who is worth his salt keeps 
a keen eye on everything that will benefit his load factor. To 
both, Mr. Fay addresses himself, and the ingenuity of the plan 
unfolded in the text is made clearer by the excellent and numer- 
ous diagrams. There, without doubt, lie the elements of another 
electrical art. 
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HILFSBUCH FUER DIE ELEKTROTECHNIK. By C. 
Grawinkel and K. Strecker. Fifth Edition, Enlarged. Ber- 
lin. Julius Springer, 1898. 361 illustrations. 696 pages. 
Flexible covers, 5x8 inches. Price $2.00. 

This excellent office reference book has been thoroughly re- 
vised and enlarged, bringing it well up to date. The part relat- 
ing to dynamo machines especially has been subjected to a thor- 
ough overhauling and, together with the tables on transformers, 
no less than 129 different types of construction are illustrated by 
new diagrams. Other parts have been similarly looked after. 
There is scarcely a problem confronting the electrical engineer 
or electrician on which the book does not give data with more 
or less fullness. 


ELEKTRISCHE LICHT-UND KRAFT-ANLAGEN. (Elec- 
tric Light and Power Installations.) By Dr. Ludwig Fisch- 
er. Wiesbaden, 1898. C. W. Kreidel. 317 pages, 7x10 
inches. 165 illustrations. Price, $2.50. 

This work gives a very good description of the various points 
which have to be kept in view in the installation of electric light 
and power plants for all purposes. Itis not so much intended for 
the practical electrical engineer as it is for the student and for 
those engaged in other engineering branches who desire to 
acquaint themselves with the problems involved in such work. 
The book includes not only electric light and stationary power 
applications, but street railway plants as well, together with a 
number of miscellaneous types of installations. The work has 
evidently been done with great care and the illustrations 
throughout ought to prove very helpful to the reader. : 


PITTSBURG. Mr. Eugene Ingold, inspector of wires, esti- 
mates that at least 250,000 incandescent lamps will be used for 
displays, etc., during the conclave of the Knights Templars. An 
enormous amount of special and extra wiring is being applied 
for and the price has gone up briskly. 
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Some Views and Data on Municipal Owner- 
ship.—I. 
By HENRY HOPKINS, Supt. Street Lighting, New Haven, Conn. 


Cen let us reason together. 


uttered so many years ago, are especially appropriaté in 
this age, when there is so much agitation of various sorts of all 


These words, which were 


kinds of ideas. Agitators may be divided into three classes. 
First, the sincere agitator, whose sole purpose is the betterment 
of man. Him all the world will keep in mind and honor and re- 
spect. Secondly, the apparently sincere agitator, who agitates 
for motive of revenge for some supposed wrong done him, a 
wrong which in nearly all cases is a delusion. Thirdly, the po- 
litical agitator who bobs up just prior to election as the man 
who, if elected, will give all the people just what they want, ac- 
cording to each individual’s idea. And with his defeat disap- 
pears the desire to benefit man, until the time comes to nominate 
again, when he again appears as the would-be reformer who 
never reforms except in talk for political capital and for selfish 
motives. 

The question before us is a proper one to discuss and should 
be looked into in all its minutest details. Care should be taken 
not to overestimate or underestimate any point. At all times 
the motive of the partics should be considered who agitate such 
an important question. Sincere motives should be respected, 
even though the ideas differ from our own. Questionable mo- 
tives should be regarded with suspicion until investigation dis- 
pels all doubt. 

At no time in the history of American municipal government 
has there been such a demand as now for men of true principle, 
clear judgment, caution and sound decisions, men who cannot 
be swerved by popular clamor or stampede methods; men who 
govern, not for man but for men. 

What constitutes a positive need for municipal ownership? 

First, when the corporations now rendering service are exor- 
bitant in their charges. Second, when the service is poor and is 
not cheerfully remedied if complained of. Third, when the cor- 
poration is simply run for the benefit of the stockholders and the 
general purchasing public interests are not considered. Fourth, 
when the three above conditions exist and continue to exist, 
when the bulk of capital invested is owned out of town and the 
dividends are spent away from the place where they are earned, 
thus injuring those who help create the profit. Fifth, when lower 
wages are paid to those employed than at other places under the 
same business conditions. 

The above reasons are sufficient in my opinion to warrant a 
municipal plant. If they do not exist caution and judgment are 
needed by those in authority so that the mass of the people will 
not be burdened with a doubtful plant on their hands. The ques- 
tion then arises, why cannot a city run a plant more cheaply 
than or as cheaply as any corporation? If it is a good thing for 
them, why cannot the same results be obtained by reversing the 
ownership? 

There are many apparent reasons to the thinking man why this 
cannot be done. First, we have in this country not yet reached 
that point in civil service reform where a positive guarantee can 
be given to a man that as long as he continues to serve his town 
or city with fidelity, honesty and integrity to the best interest of 
the service and the taxpayers he will beretainedinoffice. Second, 
that, though he may be the person who must give an accounting 
of his ability, he is hampered by those who may be inefficient to 
do the desired work, and he is helpless to remedy it. “Submit 
or get out” is the alternative, thereby destroying the hope of suc- 
cess. On account of the above reason most men are unwilling 
to enter the service of their respective communities, to be turned 
down after a short time. They seek places with the corporation 
and stay there, and become money-makers for the stockholders. 
Because of their so doing the cry goes out, which is tainted with 
socialism, “We must own the plants.” Tell me where the fault 
lies, if any? 

We have an example of this in the largest city in our land in 
the case of Colonel Waring, who inaugurated and maintained the 
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best street cleaning system in the land, bringing cleanliness out 
of filth and order out of disorder. Was his honesty, ability or 
industry ever fairly questioned? No, I think not, for it could not 
so be. This goes to prove my first reason conclusively, for he 
had to leave the city employ just when he was most successful. 


Milwaukee Electric and the Politicians. 


Thedecision ofthe Supreme Court of Wisconsin regarding Mil- 
waukee’s debt limit is considered by interests identified with Mil- 
waukee Electric to effectually put a stop to all attempts on the 
part of hostile local politicians to interfere with that company. 
The politicians have been beaten every time they have made an 
attempt at the municipal possession of this property. It is also 


believed that the clamoring of the people of Milwaukee for public 
school and other improvements will be another incentive to the 
politicians to stop all questionable expenditures. 


The New Telephone Exchange at Worcester, 
Mass. 


“Eu building was built expressly as a telephone exchange 
office and is equipped with the latest and most improved 
appliances known to the telephone service, and is certainly a 
model one in every respect. The building is of the commercial 
Italian Renaissance style of architecture. The foundation walls 
are laid in dimension granite. The first story, or what may be 
considered a high basement, is built of pink granite, the remain- 
ing stories of the building are of Perth Amboy fireproof brick, of 
ordinary shape, the trimmings being of pink granite, while above 
the second story a massive belt course in granite extends the en- 
tire length of the Norwich street side of the building and across 
the Mechanic street front. On the Norwich street side in raised 


NEW ENGLAND TELEPHONE AND TELEGRAPH COMPANY’S 
EXCHANGE, WORCESTER, MASS. 


letters with polished surface is the inscription “N. E. Telephone 
& Telegraph Co.” Across the Mechanic street front are the 
words “Telephone Building,” which are also in raised letters on 
a polished face. A heavy course of granite completes the top, 
above which is a strongly projecting copper cornice, the east 
side of the building being a solid wall of brick, designed as z 
party-wall. The building in its entirety, is of steel construction, 
with all the columns incased in terra cotta, and in the details of 
its construction it is as near fireproof as a building can be, the 
only combustible materials being in the floors, the finish and the 
furniture. The floors consist first of cement, and above this are 
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blocks of wood I5 inches square and laid transversely. Except- 
ing in one small apartment the block flooring is red quartered 
oak and is the first floor of its kind to be laid in Massachusetts, 
although many noted buildings in England have floors of this 
kind. The room not having a red oak floor has one laid in 
quartered beech, making it one of the most beautiful floors imag- 
inable. All of the floors of the building are beyond comparison 
for solidity and freedom from noise. As the blocks are laid 
transversely, the general appearance of the floors is that of par- 
quetry work, now so popular in the higher class of buildings. 
The stairs are all steel, with Hyatt light rises and heavy slate 
treads. On either side of the Norwich street entrance in mural 
decoration is a blue bell, with inscriptions, the distinctive sign 
of the corporation. The first or basement floor is laid in Port- 
land cement, and is divided into various apartments, one of these 
being the hot water heating plant, consisting of a battery of three 
boilers of the Thayer improved system. On the first and second 
floors the heating is by means of pipes placed well above the 
floor, while the other portions of the building are heated by 
means of radiators, excepting on the top floor, the telephone 
room proper, where both pipes and large circular radiators are 
used. In another apartment on the basement floor is installed 
the engine, motor, storage batteries and accompanying switch- 
boards, and other pieces of heavy machinery needed. The en- 
gine is a 9 h. p. gas engine. Should there be an accident to the 
engine, the electric motor can be started in a moment by con- 
necting it with the wires of the Worcester Electric Light Com- 
pany, this motor being installed simply for use in case of emer- 
gency, and its installation only shows how complete has been 
the equipment of the building in its entirety. The whole of the 
fourth floor will be kept exclusively by the company. This 
floor is lighted in part by a monitor roof skylight, with copper 
frame and sash. This immense skylight extends fully two-thirds 
the depth of the building, and at one end of the skylight is a 
powerful electric fan that will carry off the heated air of the 
room; and as this heated air passes away the space is filled with 
fresh air that enters through ducts. The fresh air enters the 
room inside the circle made by the radiators, and as it is heated 
it rises and enters other ducts, whence it is taken by the fan. 
Hence, there is a continuous supply of fresh air. The switch- 
board that has been set up in the room is a magnificent affair, 
and the first one of its kind to be put in operation in the world. 
The entire finishing of the building, from the basement to the 
upper floor, is in cypress of uniform color and grain. Each 
apartment has a wainscot of about 4 feet; above this the walls 
are tinted. The rooms and halls are provided with gas and elec- 
tric light fixtures of the most pleasant and attractive design, 
while all the hardware used throughout the building is pure 
bronze, designed to match the finish and tints of the interior. 
Thus it will be seen that the building is one of the most complete 
and best equipped telephone exchanges in the world. 

The Worcester Exchange now has about 1,600 subscribers, 
and the apparatus is so arranged that three times that number of 
subscribers’ stations could be handled. The switchboard is the 
first multiple switchboard constructed employing automatic sig- 
nals. The operator is enabled to complete work of making con- 
nection and at the same time the signals are so skilfully arranged 
that she has knowledge of all connections under her charge. She 
is not obliged to listen into the line to ascertain if the subscriber 
has answered his bell or to find out whether he has or has not 
finished talking, for the lamp signals do this instead. Upon the 
removal of the telephone from the hook by the subscriber, the 
lamp is lighted on the switchboard, indicating that the operator 
must plug into the proper jack. Having plugged into the line, 
the lamp is extinguished, and, the number wanted having been 
received, the operator places the second plug of the pair in the 
jack of the subscriber called for, the lamp then being lighted on 
the keyboard corresponding to that cord, this lamp remaining 
lighted until the subscriber called for removes his telephone from 
the hook. This puts out the lamp and the connection remains 
until both lamps in this set of cords are lighted again, mean- 
ing that both subscribers have hung up their telephones. She 
then takes down the connection, thus automatically extinguish- 
ing the light. The questions to be answered, “Have you fin- 
ished?” etc., are done away with entirely. In connection with 
the office there is a generating plant of 60 large-sized cells of 
storage battery, which supply the current for the lamp signals 
and are kept charged by dynamos operated by a gas engine or 
electric motor. The telephone lines from the exchange are un- 
derground in the business portion of the city, and come into the 
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building by underground conduits. There are about five miles 
of underground conduits, carrying nearly 800 miles of insulated 
copper wire circuit in various cables. 


The ‘ Morse-Watch”—A Secret Telegraph 
Sounder. 


HE “Morse-Watch” is a new invention, the product of the 
Manufacturers’ and Inventors’ Electric Company, of this 
city. It is an entirely practical telegraph key and sounder 
mounted within the popular watchcase known among jewelers 
as “No. 18 standard size.” It is equipped with a soft flexible 
head band. to fasten it to the head over the ear, and a five-foot 
silk cord to attach it to a telegraph line. 
The Morse-Watch, while only of vest-pocket size, has a great 
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“MORSE-WATCH” SOUNDER. 


range of adjustability in sound, working quite loud enough for 
ordinary desk use in the office, or low enough to be inaudible 
unless in contact with the ear, and controlling at will all inter- 
vening modifications of volume in sound. 

It is designed for use in quiet locations, such as private offices 
of commercial institutions and other places, where the demon- 
strative telegraph sounder is too noisy or where secrecy of 
transmission may be desired; and also in very noisy locations 
where the foreign noises and confusion are apt to drown the 
click of the ordinary sounder, such as railway stations, public 
meetings and newspaper offices where the work is transcribed 
upon typewriters. Thus in quiet places the Morse-Watch does 
its work silently and in noisy locations, attached to the ear, it 
defies the effect of noise. 

The military telegraph alone is sufficient excuse for the exist- 
ence of the Morse-Watch. Its secret work can be conducted in 
the tent without fear of the sound penetrating the canvas walls. 
At headquarters the eavesdropper hanging around open windows 
or doors ajar is foiled. Sentinels at inaccessible outposts and 
lookouts posted in trees can conduct their work, make reports 
and receive instructions without danger of betraying their pres- 
ence, doing such work even more silently than it could be done 
by telephone. 
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The Morse-Watch when mounted with a key is also em- 
ployed as a pocket or practice instrument, the manufacturers 
furnishing, when so requested, a neat double cell edition of dry 
battery in a case of very small dimensions. 

Further informatton can be obtained from the makers, the 
Manufacturers’ and Inventors’ Electric Co., 96 and 98 Fulton 
street, New York City, who issue a comprehensive circular fully 
describing the apparatus and its uses. Mr. T. J. Smith, presi- 
dent and general manager of the concern, was formerly asso- 
ciated with The E. S. Greeley & Co., and is an old-time tele- 
grapher. 


The Victor Express Switchboard. 


FOR many years past the necessity for a straight metallic cir- 
cuit board has been felt by telephone companies, and at 
last one which gives entire satisfaction appears to have been 
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Fig. 1. 


constructed by the Victor Telephone Manufacturing Company, 
of Chicago. They have lately developed a new express switch- 
board, for which many advantages are claimed, some of which 
are the following: There are no wires running into the jacks; 
one strong spring serves the purpose of all jack connections; 
all parts are of stable and simple construction, are durable and 
can be operated with ease and rapidity. 

By adopting as a basis a straight metallic system with double- 
circuit cords, and with the ringing and listening circuits nor- 
mally cut out on both sides, an exchange using this board can 
easily be divided into metallic, common-return or ground cir- 
cuits, and still have each division separate from the other. This 
is of great advantage to exchanges that wish to adopt the 
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metallic system and gradually change over the old circuits. 
Owing to the mechanical construction of the Victor express 
board, this can be done without any change in the wiring, and 
as the boards are made up in complete sections, each of five 
complete drops, jacks and individual ringing keys, any section 
can be easily and quickly inserted or removed by even an ın- 
experienced person. 

In Fig. 1 is shown a front view of five such sections, assem- 
bled ready for placing in position in the cabinet. The drops 
are arranged vertically, beginning at the top, and are numbered 
in the same manner or in any other way as may be convenient. 
For numbering, little card or celluloid discs are furnished, which 
are pressed into recesses made in the front strip. For number- 
ing or lettering trunk or toll-line sections, blank discs are fur- 
nished when necessary. 

Below the drops are placed the jacks and ringing keys, ar- 
ranged in the same way. An individual ringing key is provided 


Fig. 


VICTOR EXPRESS TELEPHONE SWITCHBOARD. 


for each line, so that any subscriber can be called, whether the 
plug is in the jack or not; or if any two subscribers are con- 
nected, either one can be called without ringing back on the 
other line. 

In the side view (Fig. 2) the arrangement of drops, jacks, 
keys and coils is very clearly shown, the upper coil being re- 

moved, showing the ease with which this can be done, it being 
merely necessary to rotate the coil one-quarter turn and then 
withdraw it from the strip. 

In Fig. 3 the wiring details and the arrangement of the several 
parts in general are shown to good advantage. The wiring of 
each section is complete in itself, all wires being concealed in a 
vertical groove, so that when the board is connected up no wires 
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either on the front or back are visible. All of the connections 
are, of course, carefully soldered, and the wires insulated with 
the best quality of rubber. 

Fig. 4 shows the back of the board. 

In the construction of the drop magnet several novel features 
have been employed. It is of the tri-polar type, with the arma- 
ture placed so as to obtain the highest possible efficiency. The 
coils are wound in even layers with silk-covered wire, and can 
be removed without taking out any screws. As the coils are not 
in series, there is no retardation or counter electromotive force 
to affect the telephone current. Consequently, to change to a 
toll-line jack, for very long-distance work, it is only necessary 
to replace the drop coil with one of higher resistance. 

The night-bell connection is made in such a manner that 
there is no metal connection between the drop coil and the 
shutter, leaving the coils thoroughly insulated from one another, 
with no possible chance for leakage of current and consequent 
cross-talk. 

Great economy of operation is claimed for these boards, a 
large number of which are already in successful operation. 


A New Telegraph Line For Cuba. 


Captain Brady, of the Urited States Signal Corps, has been 
ordered to begin the construction of an overland telegraph line 
320 miles in length from Guantanamo, via Santiago de Cuba and 
Manzanillo. The line is to be used principally for the transmis- 
sion of the Government dispatches, although commercial mes- 
sages will be accepted. The present cost of transportation of 
messages by telegraph from Guantanamo to Santiago is 20 cents 
a word up to 30 words and 12 cents for each additional word. 


Large Output of Bell Telephones. 


The American Bell Telephone Company makes another record 
for large addition to number of instruments in licensees’ hands 
under rental. The September net increase was 19,046, making 
136,465 instruments added thus far in 1898, and indicating over 
1,100,000 instruments in use at the end of this year. Figures fol- 
low for month ended September 20: 


1898. 1897. 1896. 1895. 
GrOSS ......cccceeeees + 31,977 19,198 12,042 18,318 
Returned ............. 12,931 7,105 7,030 5,659 
Net ......... eee .. 19,046 12,093 5,012 12,659 
December 21 to September 20: 
GOSS pisouc Bocce oes 244,724 162,743 148,395 128,223 
Returned .........04.- 108,259 69,106 68,547 61,510 
Net: areoréddereiii 136,465 93,637 79,848 66,713 
Total outstanding Sep- 
tember 20........... 1,055,586 866,264 754.824 640,383 
SI gs OL. 


Speculations Concerning Roentgen Rays. 


BY FRANCKE L. WOODWARD. 
I READ with much interest the very original article upon the 
cause of Röntgen rays by Prof. Elihu Thomson in a recent 
number of The Electrical Engineer, and, as one line of my own 
research bears closely upon his, a few remarks by me at this time 
may be fitting. 

It has been suggested that if Rontgen rays differ from other 
forms of radiant energy only in the matter of wave length, the 
shortness of the vibration period would necessitate a very high 
temperature for their production. Let me here mention a sim- 
ple experiment: We have arranged in metallic circuits a tele- 
phone receiver, a fine copper wire about No. 30. an incandescent 
lamp and a Crookes tube. For our sources of electric supply we 
will imagine a battery of 10,000 cells, with a voltage of about 
20,000, such as was designed by Prof. Trowbridge, of Harvard 
University, and so arranged that the current can be gradually 
increased to a maximum. Now, upon starting the current 
through these several‘ circuits, the first effect we note is that of 
sound given off from the receiver, and as the current is increased 
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the pitch of the sound is directly higher. Increasing the current 
more, we next notice that the fine copper wire is radiating heat; 
a further increase will give us the effect of light from the incan- 
descent lamp, and when we have reached a still higher point in 
the current, Röntgen rays will be projected from the Crookes 
tube, and apparently with a less production of heat than we no- 
ticed in the earlier experiment. In each of the effects obtained 
we notice that the vibration period is smaller. To give a graphic 
representation of the displacements and velocities of particles 
vibrating longitudinally we can conveniently draw the lines 
which represent those quantities, not in the actual direction in 
which the motion takes place and which would coincide with a 
line a, b, c, but at right angles to it, ordinates drawn upward in- 
dicating displacements or velocities to the right, and or- 
dinates drawn downward indicating displacements or ve- 
locities in the opposite directions. When this is done 
waves of displacement and velocity are figured identi- 
cally with those for transversal vibrations, and are there- 
fore subject to the same resulting laws; not only will the 
above waves enable us to see at a glance the circumstances of the 
vibratory motion, at the instant of time for which it has been 
constructed, but also for any subsequent moment. Now, coming 
to the period of vibration whose effect is recognized as heat. 
The process of transference from one body to another through 
an intervening medium is called radiation of heat. The condi- 
tion of the intervening medium, by virtue of which heat is thus 
transferred, is called light, and radiant heat is light, but of a vi- 
bration period, too long to affect the eye. It is perfectly contin- 
uous in quality with the species of radiant heat which we see 
with the material eye, through its affecting the retina with the 
sense of light. Thus radiant heat is brought under the undula- 
tory theory of light, which in its time becomes annexed to heat 
as a magnificent outlying province of the kinetic theory of heat. 
Light must consist in the motion of particles of some kind from 
external objects to the eye, or in the propagations of some dis- 
turbance or wave motion in a medium. Some of the conse- 
quences of the first suppositions are inconsistent with observed 
facts, and yet the nature of the propagation of the supposed lum- 
inous particles is a very interesting study. There is a superior 
as well as inferior limit to visible rays. 

Light, whose period of vibration is too small to produce any 
impresion upon the optic nerve, can be degraded by fluores- 
cence into visible rays, and can be detected by its energetic chem- 
ical action. By proper adjustments, photographs of a region of 
the solar spectrum beyond the visible red can be obtained. Be- 
lieving the vibration period of Röntgen rays to be inconceiv- 
ably short, the idea suggested itself to me that the Rontgen rays 
should be closely related to those of the solar spectrum, whose 
period of vibration is very short, the visible rays or black light. 

Here I found a most remarkable similarity. The Röntgen 
rays are invisible to the optic nerve, their vibration period is very 
short, they can be degraded by fluorescence and cannot be de- 
properties agreeing exactly with 
these invisible rays of the solar spectrum, and last, the most con- 
clusive and remarkable evidence of their similarity. I have re- 
cently been able to obtain very well defined radiographs of the 
hand and other non-transparent bodies by using these invisible 
rays of small vibration period, the time of exposure necessary, 
however, being comparatively long. These spectroscopic X-rays 
resemble the Röntgen rays precisely, and, like the Röntgen 
rays, their penetrative property is cut off by glass in the same 
proportion. 

Returning again to the speculation which has been offered to 
the effect that Röntgen rays require a very high temperature for 
their production, I do not agree with the statement in the abso- 
lute. Of course, we know that Rontgen rays are produced at 
times, when a very high temperature is evident and one of the 
electrodes is perhaps in an incandescent glow, but again, they 
can be produced with a single terminal entering the tube and 
practically no heat being radiated, depending mainly upon the 
construction and type of tube used. 

Tracing the vibration periods productive of sound, heat, light 
and Rontgen rays has brought to my mind a very interesting 
thought. Prof. Thomson has told us that the history of science 
shows that progress often depends upon a fortunate leap in the 
dark, and so it may not be entirely worthless. It is, that elec- 
tricity itself is but a resulting effect; it may be a very short vibra- 
tion period or a very long; touching a minimum or maximum, 
it would be imperceptible; we recognize it as electricity after it 
has passed through the longer vibration periods of sound, heat 
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and light. We understand mechanical and chemical methods for 
producing these vibration periods of different lengths. We 
might, therefore, call electricity an effect produced by a vibration 
capable of a minimum and maximum period, and, according to 
the length of vibration period, are produced sound, heat. light, 
Rontgen rays and electricity, in the sense we have understood it. 


A Study of the Storage Battery Performance on 
the South Side Elevated Railroad of 
Chicago. 

BY J. R. CRAVATH. 


T HE storage battery has now become such a recognized factor 
as an auxiliary to large power plants that the letting of a 
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equipment running on the road. This was described in The 
Electrical Engineer of May 5, 1898. Within the past year the 
steam locomotives, used since the road was opened in 1892, have 
been replaced by the Sprague multiple unit system of electrical 
equipment. The Sprague multiple unit system, as most of the 
readers of this article are probably aware, employs motors under 
each car of a train, each car having a controller operated by a 
pilot motor, said pilot motor being controlled by the motorman’s 
pilot motor circuit from the head of the train. Each car being a 
unit by itself, the fluctuations in load in this way on the power 
house depend directly on the length of the trains that are being 
operated. On a street railway, as each motor car is independent 
of the others on the road, it seldom happens that any large pro- 
portion of them start together, whereas, with the multiple unit 
system on elevated trains, the starting of one four-car train 
means the starting of four individual motor cars at exactly the 
same instant, and if several trains start at once the load of course 
is something enormous. Then, too, a very rapid acceleration 1s 
employed on this road, the automatic throttle of the Sprague sys- 
tem being set to maintain a flow of 90 to 100 amperes through 
each motor during acceleration. As there are two motors per 
car and four-car trains are now run during rush hours, this means 
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CURVES SHOWING EFFECT OF STORAGE BATTERIES, UNION ELEVATED ROAD, CHICAGO. 


contract for such a battery has ceased to be a matter of more 
than passing interest. However, a study of the uses and per- 
formance of the battery installed recently by the South Side 
Elevated Railroad, of Chicago, will not be out of place, as the 
present state of the railway power plant storage battery auxiliary 
is not any too well understood. 

In introduction, it may be said that the load on the power plant 
of this company is without doubt the most fluctuating of that on 
any large power station in the world, because of the nature of the 


that while the motors are in series a train will draw 360 to 40u 
amperes from the line, and after the motors are thrown in multi- 
ple the train will take 720 to 800 amperes, or 440 kilowatts at 550 
volts. With only four 800 k. w. generators in the power plant 
and over 25 four-car trains to be run, it is evident that a storage 
battery is a desirable thing on this road, to take the peaks off the 
fluctuations. Of course, the fluctuations are very great on the 
other Chicago elevated roads, but not as: pronounced as on the 
South Side, because the acceleration is not so rapid and the eff- 
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ciency is somewhat higher for large motor cars at the head of 
the train than for the larger number of smaller motors in the 
multiple unit system. 

It became evident early in the past summer that the present 
capacity of the power house would not be sufficient for operating 
the road, since it required all four of the 800 k. w. generators to 
carry the morning and evening crowds, and nothing was in re- 
serve. It was a question of more power house machinery or a 
storage battery. The storage battery seemed to offer the easiest 
and best solution of the question for several reasons. First, it 
would not only take the topmost peaks off the heavy loads, there- 
by reducing the amount of generating machinery to be kept run- 
ning, but it would also smooth out the fluctuating load on the 
engines and generators, allowing them to run on a more steady 
and economical load. Secondly, it would, if installed at the ends 
of the line, steady the voltage and prevent excessive drop of volt- 
age at those ends. Thirdly, it could be installed more quickly 
and easily than could additional generating machinery. 

A contract was accordingly made with the Electric Storage 
Battery Company, through its Chicago representative, Mr. 
Frank H. Clark, for two sets of batteries, each rated at about 500 
k. w.—that is, they each can take the place of about 500 k. w. in 
generating machinery. Each battery consists of 248 cells, each 
cell 24 inches high, 21 inches wide and 51 inches long. There are 
27 type G plates in each cell, of which 13 are positive and 14 neg- 
ative plates. These plates only occupy half of the available space 
in the 51 inch length of a cell, so that the capacity of the battery 
can in future be doubled by doubling the number of plates with- 
out increasing the number or size of cells. Each battery now, 
consisting as it does of 248 cells of the above dimensions, has a 
capacity of 1,000 ampere hours when discharging in one hour, or 
at a one-hour rate, and 2,000 ampere hours when discharging in 
eight hours, or at an eight-hour rate. 

These two batteries are not placed at the power station, but 
are put out near the ends of the line to help avoid the drop in po- 
tential at the times of maximum demand. One battery is put 
at the Twelfth street station, three miles from the power house 
and about half a mile from the northern end of the line. The 
other battery is at the Sixty-first street shops and yards, about 
three and one-quarter miles from the power house and one and 
three-quarter miles from the southern terminus. The batteries 
are connected directly to the line without any auxiliary regulat- 
ing appliances, and they take care of the fluctuations automatic- 
ally. When the potential on the line falls on account of heavy 
load the batteries discharge, and when the potential rises with a 
lightening of the load, the batteries charge. The relative amount 
of charge and discharge of the batteries can be regulated in two 
ways. If it is found that the batteries are discharging more than 
they are charging, and thus taking more than their proper share 
of the load over any considerable period of time, the voltage at 
the power station can be raised slightly or a special feeder run- 
ning direct from the power station to each battery can be cut in. 
If a battery is becoming overcharged by being charged more 
than it is discharged over any considerable period of time, the 
power station voltage can be lowered or the special battery feeder 
cut out. 

We come now to the examination of the practical effect of the 
use of the storage battery as shown by power station load curves. 
In the accompanying diagram are two curves. The upper one 
shows the output in amperes at the power house from 5 to 6:30 
p. m., September 26, 1898, and is the evening rush-hour load. 
The lower curve on the diagram shows the output in amperes at 
the power house from 5 to 6:30 p. m., September 24, 1898. It is 
hardly necessary to state that the upper curve represents the load 
with the storage battery in use, while the lower. curve shows the 
load without the storage battery as an auxiliary. The number of 
cars was the same in both cases, and is indicated at various times 
by the figures at the bottom of the diagram. Readings were 
taken every half-minute at the main station ammeter. The heavy 
line curves in both cases are average output curves, obtained by 
averaging the readings of every five minutes. The maximum 
cutrent shown without the batteries is 7,500 amperes, while the 
minimum’ is as low as 1,700 amperes. This minimum immedi- 
ately follows a load of 7,000 amperes. While modern railway 
power house machinery is designed as far as possible to take 

care of such enormous variations safely and with fair regulation, 
no one can deny that it would be better to have a more steady 
load. The curve of current output for exactly the same traffic 
with the storage batteries in use, shows a maximum of 5,700 am- 
peres, as against 7,500 without the batteries, and a minimum of 


THE ELECTRICAL ENGINEER. 


369 


3,000, aS against 1,700 without the batteries. The battery 
smooths out the fluctuation to such an extent that while the load 
was almost more than the four 800 k. w. generators in the power 
house could carry, the load is now hardly a full load for three of 
these generators. The load being comparatively steady on the 
three generators and extremely unsteady on the four, there must 
be a considerable gain in the economy of generation, with the 
storage batteries in use, due to the working of engines and gen- 
erators at more nearly an economical load. The two curves - 
shown are taken from two 24-hour tests taken under as nearly 
as possible identical conditions. The record from which the 
upper curve was taken lasted from 8 a. m., September 26, to 8 
a. m., September 27. The batteries take care of fluctuations even 
better during light load hours than during the heavy load here 
shown. While the batteries were not put in with the idea of do- 
ing more than take care of the fluctuations from minute to min- 
ute, and were not intended to assist in carrying the high average 
or “peak” of the load during rush hours, the curves show that 
they are to a certain extent doing this. That is, the average cur- 
rent at the power house per car in operation during heavy load 
is less with the storage battery than without. Of course, this re- 
quires that the batteries be charged enough to make up for this 
drain at some other part of the day. 

The total kilowatt hours delivered to the line at the power 
house during the 24-hour test with batteries September 26 to Sep- 
tember 27, were 27,852, the total car miles 13,742 and kilowatt 
hours per car mile 2.03. 

The total kilowatt hours delivered to the line at the power 
house during the 24-hour test without battery September 23 to 
September 24 were 28,628, the total car miles 13,742, and kilowatt 
hours per car mile 2.08. This does not, however,.prove anything 
as regards the efficiency of the transmission system with and 
without batteries, because the battery may have discharged more 
than it took from the line, due to previous charges. A certain 
amount of energy is necessarily lost in the battery, but this is - 
partly compensated for by the saving in C’R line loss during 
heavy loads. The line loss being proportioned to the square of 
the current, it is much greater in proportion to the total load 
during heavy loads than during light. Now, the current which 
charges the battery passes over the line at times of light load, 
and as the battery is near the point of consumption and dis- 
charges into the line at times of heavy load, less energy is lost in 
the line than if feeding direct from power house to car, though 
probably more than enough is lost in the battery to make up for 
this gain. The gain in economy of generation due to the more 
steady load is another matter, and can only be determined by 
tests in the power house. 

Aside from the question of storage batteries, it is interesting to 
note the kilowatt hours per car mile required on this road, which 
is 2.08. This does not seem excessive, since the schedule speed 
is about 15 miles per hour. It is considerably higher than on the 
other Chicago elevated roads, but the schedule speed is also 
higher. The use of so many small motors, of course, gives a 
lower efficiency than a single motor car at the head of the train. 
The only figures I have at hand which could fairly be compared 
with the figure of the South Side elevated are some tests of two 
car trains made by. M. H. Gerry on the Metropolitan West Side 
Elevated Railroad, of Chicago, and presented in his paper before 
the American Institute of Electrical Engineers at its annual 
meeting in June, 1897, and printed in The Electrical Engineer. 
These, however, are only the results from single-trip tests. One 
trip made at a schedule of 14.9 miles per hour, with a two-car 
train, consumed 1.67 k. w. hours per car mile, and another trip 
made at a schedule of 15.9 miles per hour consumed 1.69 k. w. 
hours per car mile. These tests were made, however, with mot- 
ors wound for too high a speed to give the most economical 
results, whereas, the South Side elevated motors are of the most 
economical speed for such schedules. 

For the curves and data given in this article the writer is in- 
debted to Messrs. Sargent and Lundy, the consulting engineers 
of the road. 


PHILADELPHIA. The Union Traction Co. is adding to its 
car equipment at the rate of twenty new cars a month, these cars 
being 28 feet long, to carry 50 per cent. more passengers than 
the old cars. 


MR. JOHN H. MOFFITT, general manager of the Syracuse 
Rapid Transit Co., has resigned from Oct. 1 
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Track Construction, Its Present Defects, and the 
Remedy. 
BY THOMAS H. GIBBON, C. E. 


T HE appreciation of electricity as the leading power of street 

railways and the present defective track, has forced many 
radical (but not improved) changes in track construction. Rail- 
way managers have been induced to increase the weight of rail 
from 60 pounds per yard to 9o and even 100 pounds per yard for 
a 40,000-pound electric car, pivoted on eight points to run 
upon a rail preposterously heavy for the small weight it has to 
sustain. They have been induced to double the length of the 
rail, which is not economy, either in first labor cost, or renewals, 
and a few managers have been induced to weld the rails to get 
away from lamination and low joints, making no provision for 
expansion and contraction of rails. This is jumping from the 
frying pan into the fire. 

They still use the badly designed rail, that neither supports 
the paving (without filling) nor supports the cars with accuracy 
—which is required for equal distribution of rolling load and 
smooth travel. 

They still adhere to the tallow candle—timber ties—which 
soon burns out, instead of using the arc light—metal substruc- 
ture—which is almost perpetual. In fact, with all the past years 
or toil and trouble, and the yearly discussions and mutual sym- 
pathies on track annoyances and expenses, they still wallow 
in the groove of the early pioneers—timber, spikes, bolts, etc. 
They have gone further, only in the increased first cost and 
have not lessened the evils. 

Mr. Bowen, in his able paper read before the St. Louis Street 
Railway Convention in 1896, told of his trials and tribulations 
and explained very clearly how the enormous expenses have in- 
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vaded every department of railway service, caused by low joints 
and bad construction of track; and the quack medicine he has 
given the track by welding and lengthening the rails will be a 
boomerang, when that day of reckoning comes—renewals. Then 
the army of men will invade the streets with carts, picks, saws, 
chisels, sledges and bars, to cut up and cart away the mass of 
misconstruction. 

I do believe (although the evil influences still strongly pre- 
vail to keep in the old rut) that the managers would like a per- 
fect track which must possess the following requisites: 

I. All material to be of an imperishable character. 

2. Its design must be simple and few in parts, and easy of 
access, so that only the part worn may be renewed with rapidity 
and with little disturbance to the street pavement. 

3. It should possess lateral as well as vertical strength, and be 
able, under any circumstances, to keep true alignment, grade 
and gauge. 

4. It should have absolute, permanent contact of metal 
throughout the whole length of line, without welding or bond- 
ing, and under every and all circumstances be free Írom any de- 
pressions at the connection of rails, in order that the load which 
it has to carry may be transmitted uniformly, steadily and rap- 
idly, with the least possible oscillation. 

5. It should be of the stringer form, to act as a wall for the 
support of the paving. This would do away with the expensive 
filling, now incurred by the spindle system. 

The rails should be so designed that while all parts are locked 
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together for unity and strength, they should act individually for 
expansion and contraction; and last, but not least, they should 
have elasticity, not rigidity. The former gives friendship be- 
tween wheels and rails; the latter makes enemies between the 
rails and wheels and a bitter fight, the final end of which is de- 
struction to both. 

To obtain such an ideal track, we must obliterate the present 
crude and imperfect construction and apply those principles 
which are applied in every other department of mechanics. We 
must take the metal of this imperfect overgrown rail, knead it 
over and shape it into athletic form, that it will stand up without 
welding. In fact, build it as a mason does his wall or a saiior 
splices his rope, lap joint, and by a series of these lap joints, 
make a continuous whole and of equal strength. 

The modus operandi to make this ideal track is simple, very 
simple. The parts are very few in comparison and all metal. 
The accompanying illustration shows (although other types can 


be used): 1st—The convex base plate. 2d—The upright on the 
base plate. 3d—The notched tie-rod and track gauge. 4th— 
The rail. sth—The joint plate. 6th—Wedge key. 


The rail is made in two separate sections; the “head” section 
and the “flange” section. The head section has a girder directly 
beneath the centre of the bearing surface. The flange section 
presents a bearing surface similar to the flange of a side bearing 
rail and has a girder directly beneath the centre of the bearing 


surface. The two sections combined form a double girder bear- 
ing rail, the girders acting as a wall for the support of tne 
paving. 


The convex base plate is of pressed steel, with large area of 
bed plate surface. The upright is also of steel; the lug passing 
through the base plate, locks itself to said base plate. The tie 
rod is of wrought iron or steel, notched to the gauge required. 
Said notches engage in the T mortices of the rails and uprights, 
thus gauging the track. The bifurcated wedge keys are of iron 
or steel, which are driven over the tie bars and through the mor- 
tices in the rails and upright, and all the parts are thus firmly 
locked together. 

In laying track, in macadam or other pavement, dig longi- 
tudinal trenches 18 inches wide and 6 inches deep (or any depth 
of pavement), with small lateral trenches every 6 feet for tie 
rods. Then place and space (3 feet apart) a series of base plates 
and upright in position, using knotted rope, for alignment and 
spacing the base plates. Then commence by laying a 15-foot 
tram rail, followed by 30-foot rails. Four men comprise this 
gang of laborers. 

Then follow by “head” rails 30 feet in length. This breaks 
joints, making the solid head rail cover the ends of the “tram” 
rail 15 feet on each end of the rail connection, and where the 
“head” rails connect they are supported by the solid tram rail; 
and thus by a series of under and over lapping, which makes a 
perfect contact of metal throughout the track. Then follow up 
by putting the joint plate in position and tie bar through 
the mortices in the rails. This operation secures the rails to- 
gether and gauges the track also. Then drive the wedge keys 
over the tie bars and through the T-shaped mortices in the rail 
and upright. This action secures all the parts firmly together. 

The slotting in the rails, being longer than the width of the 
wedge key, provides for the expansion and contraction of rails. 

It should be noted right here that only eight pieces consti- 
tute the track complete at the joint. Compare that with present 
mode which uses from 30 to 70 pieces, according to choice of 
manager. 

You will see by this construction that only four gangs of four 
men each, with one man for the rods, and two men for driving 
keys, constitute the rail gang force, and I here state, that I will 
lay and accurately gauge 60 feet of track, in the same time it 
takes to screw up and accurately connect two joints of the 
splice bar system. 

The electrical and mechanical engineers have groomed their 
steeds, that they have become things of speed and strength. 
The car builder has given palaces on wheels to ride in, and the 
civil engineer, or somebody else, has given a corduroy road to 
travel on, as shown on Third and other avenues in this city, 
and throughout the country. 

I hope that my exposition of track construction will cause a 
close investigation of this most of all important subjects. There 
are plenty of good things in the lap-joint household; let man- 
agers and constructors look into it, and they will change their 
track diet and come and partake of the pure and wholesome lap- 
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joint diet. If they do, their bodily and mental faculties will be 
refreshed and the investors will .get ample interest for their 
money. 


To What Extent Should Street Railways Engage 
in the Amusement Business ?' 


BY WALTON H. HOLMES. 

SE railways are peculiarly an urban agency. They were 

born of the wants and convenience of a city population, and 
the development and growth of travel are so closely associated 
with the growth and prosperity of the municipality that street 
railway managers can never be too zealous and active in every 
public enterprise which is designed and well calculated to stimm- 
ulate municipal expansion and civic pride among its citizens. 
This is notably an age of progress in every line and in all direc- 
tions. The ideal city of a few years ago is no longer considered 
adequate in its appointments for the welfare of its inhabitants. 
Every up-to-date city in the land has come to acknowledge that 
it owes a larger duty to those who live within its boundaries 
than merely to afford police and fire protection. The comfort 
and pleasure of its inhabitants must now also be considered and 
looked after, and this tendency and demand of the age has crys- 
tallized and taken form in providing parks and squares for the 
comfort, pleasure and entertainment of the great body of the 
people and drives and boulevards for those who are more fa- 
vored in the distribution of worldly goods. These public pleas- 
ure resorts are an important factor in the question under discus- 
sion. 

The street railways have a great and peculiar interest in these 
public parks. It is our mission, as a public agency, to render 
them as accessible and useful to the people as possible, and to 
this end it must be apparent that by a reasonable expenditure vf 
money towards the amusement and entertainment of the people 
in their own resorts, street railway travel can be stimulated and 
the health and welfare of the community greatly promoted at the 
same time. Results are more easily obtained by encouraging 
a natural tendency of the kind referred to than by efforts to en- 
tirely create business through independent and artificial means. 
With rare exceptions, commissioners of these public parks look 
upon them as the inheritance of the people, and regard it as a 
solemn duty to encourage the efforts of the street railways to 
render them as accessible and pleasant for the inhabitants as 
possible, and are only too glad to have their own endeavors in 
the same direction supplemented by the street railways. 

Public parks are usually numerous and scattered in different 
localities, and in this lies a great advantage to the street railway 
over the maintenance of a private resort of its own. In the one 
case travel becomes congested with the increased danger of ac- 
cidents and maintenance of a surplus amount of idle equipment 
for a large portion of the year, while in the other public patron- 
age is more generally distributed where it naturally belongs and 
serves to keep better employed the standard equipment of the 
line without much additional expense or risk. 

With reference to parks and similar resorts, I therefore think 
it may fairly be deduced that street railways have generally found 
their maintenance on private account to be ill-advised and un- 
profitable except in a few localities where locations are such as 
to warrant more than the ordinary five-cent fare, and that the 
best results are to be secured by intelligent aid of the public 
municipal authorities in their efforts to render their own resorts 
attractive, pleasant and entertaining to the great body of the 
people. 

Street railways have seldom undertaken to foster other than 
out-of-door amusements, and these are always attended by the 
risk of bad or unseasonable weather and the like, which fre- 
quently entails heavy loss. Cars must be accumulated in large 
numbers where such attractions are being presented in order to 
take the people away at the proper time, thus greatly increasing 
the cost of car service and sometimes necessarily retarding the 
tide of regular travel at other places with the attendant loss. 
Such enterprises frequently engross much valuable time of the 
chief managing officers which would otherwise be expended in 
other directions. These and kindred considerations which will 
readily occur to the experienced railway manager, are very po- 
tent reasons why the companies should not themselves engage in 
the amusement business. Many of these things are impossible 
to estimate in dollars and cents, and so it is that street railways 


Read before the Am. St. Ry. Assoc. Abstract. 


THE ELECTRICAL ENGINEER. 


37! 


are every day coming to realize more and more forcibly that the 
business to be relied on for profits is that which follows the 
natural channels and can be handled in the usual and ordinary 
way. 

I need hardly say that some of our large cities have reached a 
point where the ideas advanced in this paper have no practical 
application. With some of them the problem is not how to cre- 
ate or stimulate travel, but rather how to best handle and take 
care of the patronage which is already at hand. Then again, 
there are many small cities which have not yet attained to that 
important rank which justifies the public authorities in under- 
taking to provide for the pleasure and amusement of the people 
at large. Street railways thus located have frequently found it 
profitable in a degree to supply this want on their own account, 
and to them the views here presented are likewise of little prac- 
tical importance. 

Where amusements are to be provided or encouraged at all 
general experience shows that there is little or no difference of 
opinion as to the character of entertainment which ought to be 
furnished. The view entertained is well nigh universal that ex- 
penditures in this behalf should be moderate in amount. 

In many of the Southern and Western cities visitors are few 
and business comparatively dull in the summer season, with 
much of the resident population sojourning at the seaside or in 
the mountains, and half-holidays, with business houses generally 
closed are by no means infrequent. This condition means light 


travel on street railways unless some inducement outside of the 
ordinary is afforded to those who have remained at home. 
Amusements and entertainments of the kind +o which I have 
referred have been found to be well adapted to this purpose, and 
in many instances have proved to be undoubtedly profitable to 
the street railway. 
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Calcium Carbide Works, Niagara. 


THE Union Carbide Company have just closed a contract 
with the Niagara Falls Power Company for 5,000 addi- 
tional electrical horse power, and will very soon commence en- 
larging their plant on the power company’s lands in order to use 
this additional large amount of power. The carbide plant is 
located east of the Niagara Electro Chemical Works, and since 
the manufacture of carbide was first started at Niagara Falls it 
has frequently and substantially been enlarged. The illustration 
shows it as it is to-day. It has been materially improved since 
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the Union Carbide Company became the owner of it, and it is 
understood they will now extend it to the amount of about 
$100,000, and give employment to many more men. 

It is evident from this contract for such a large additional 
amount of power that the Union Carbide Company will make 
Niagara Falls one of the principal centres for the manufacture 
of carbide in the United States. When the company was or- 
ganized they announced their plants at the Sault Ste. Marie and 
Niagara Falls would be continued, and this enlargement of the 
Niagara plant shows they recognize the value of the constant 
power service of the Niagara Falls Power Company. It will be 
observed that the contract calls for the entire current output of 
one of the great dynamos in the power company’s central sta- 
tion. 
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The Caracas Warehouse—A Boon to American 
Manufacturers. 


E ARLY this year the official inauguration by President An- 

drade, of tke American Sample Warehouse, aroused con- 
siderable interest among American manufacturers and financiers, 
as it appeared to open up a large field of usefulness for Amer- 
ican manufactures. Since that time great strides have been 
made in the organization of the work in this institution, accord- 
ing to a recent report of Consul Goldschmidt, recently pub- 
lished by the Bureau of Foreign Commerce, Department of 
State. The large and spacious building is now filled with a 
great variety of exhibits representing all the different industries 
fostered in the State. They are grouped in various rooms ac- 
cording to trades, which makes a very attractive and at the 
same time comprehensive showing. Not far from the various 
office and furniture exhibits, near the entrance of the building, 
are large rooms devoted to the accommodation of the Amer- 
ican traveling salesmen who are.passing through Caracas and 
wish to display their samples under the most advantageous con- 
ditions. In the spacious corridor leading from the main part of 
the building to the power house the Ft. Wayne Electric Com- 
pany have installed one of their electric light plants, which it 
is expected to show in conjunction with various kinds of power 
plants, such as steam, gas and petroleum engines. In the words 
of the Consul: “American manufacturers in this line should 
realize that there is afforded to them one of the most excellent 
and at the same time economical means for illustrating the ad- 
vantages of their respective machinery. In this country, where 
almost entire absence of railway or other means of communica- 
tion besides mule path adds so enormously to the cost of fuel, 
and where in many instances the weight and bulk of the ma- 
chines thus prohibits their transportation, the native wants 
to see in practical operation the machines which he is going to 
buy. This warehouse affords such opportunity.” It is the in- 
tention of the management to utilize the large open space as a 
machinery hall, and this will afford a splendid chance for manu- 
facturers of all classes of machinery to display their goods to ad- 
vantage. In another portion of the building are shown musical 
goods, another is devoted to dry and furnishing goods, and in 
the central portion, which is now used by the Caracas Bourse, is 
located a valuable library, which contains nearly every promi- 
nent trade journal of the United States. Adjoining the library 
is a spacious apartment devoted exclusively to Venezuelan prod- 
ucts, agricultural, mineral and industrial, which has the hearty 
support of the Government. 

It is further proposed to make this warehouse, so to speak, the 
centre for a commercial course, thus giving young Americans an 
opportunity for gaining a thorough knowledge of the Latin- 
American market without entailing a great loss of time that js 
ordinarily met with when acquiring knowledge by serving in 
some native establishment. 

Regarding the organization of the warehouse, it should be 
stated that it is divided into fifteen general groups or depart- 
ments, and to each day of the week are assigned from two to 
three subjects according to their importance. The main office 
of the Association is at Philadelphia, and a neat sixteen-page 
pamphlet on the subject, published by the National Association 
of Manufacturers, gives full information regarding the cost and 
conditions of exhibiting at the Caracas Warehouse. The cost 
is so light that it is to be hoped American manufacturers will 
promptly avail themselves of the opportunity. The management 
assists manufacturers in securing competent and reliable agents 
for their respective goods and every way facilitates the build- 
ing up of trade. In conclusion, we may give the list of electrical 
goods suggested by the Consul to American manufacturers for 
exhibiting purposes. These are: Electrical machinery, elec- 
tric railway equipment, telegraph and telephone material, wire 
for electrical purposes, electric light fixtures, electrical supplies 
in general, telegraph poles, electro-medical apparatus and elec- 
trical instruments. 
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Classified Digest of U. S. Electrical Patents 
Issued October 4, 1898. 


Alarms and Signals :— 


SIGNAL APPARATUS. H. € 
Sept. 3, 1897. Adapted for use in engine room telegraphs on ship- 


G. Leopold, New York, 611,638. Filed 


board. 

SIGNALING. J. P. Coleman, Edgewood Park, Pa., 611,894. Filed Jan. 
3, 1898. Means whereby the return of an electrically actuated signal 
to danger position can be insured. 


ELECTRIC SIGNALING DEVICE FOR RAILWAYS. L. T. Dube, 
Paris, France, 611,897. Filed Dec. 6, 1897. Provides a signal be- 
tween approaching locomotives on the same track in which the source 
of electricity is carried on the locomotives. 

RAILWAY SIGNALING. J. G. Schreuder, Edgewood Park, Pa., 611,- 
943. Filed Jan. 3, 1898. Employs a motor for shifting the s S, 
independent connections from the signals to the motor, a lock for 
holding each signal in clear position, a magnet controlling each signal 
connection and lock, and a track circuit controlling the circuits of the 
motor and of the controlling magnets. 


Conductors, Conduits and Insalaters :— 


ELECTRICAL CONNECTOR. J. Pedriali, Brussels, Belgium, 611,707. 
Filed March 30, 1898. Intended for connecting the conducting cables 
newera two railway cars, one of which is the motor and the other 
the trailer. 


Distribution:— 


APPARATUS FOR ADJUSTING PHASES OF ALTERNATING 
CURRENTS. J. H. F. Görges, Berlin, Germany, 611,902. Filed Dec. 
27, 1897. Apparatus for dividing a single alternating current into 
two currents displaced as to each other by a definite phase angle- 

METHOD OF AND MEANS FOR CONTROLLING ENERGY DE- 
LIVERED TO TRANSLATING DEVICES. H. W. Leonard, 
Orange, N. J., 611,970. Filed Jan. 21, 1896. Designed for the con- 
trol of electric motors operating elevators, cranes, cars, or other ma- 
chinery designed to be operated at varying speeds or at constant speed 
and varying torque. 


Lamps and Appurtenances :— 

ELECTRIC ARC LAMP. S. Bergmann, New York, 611,601. Filed 
July 10, 1897. Consists of an a justable electrical resistance for en- 
closed arc lamps. 

DEVICE FOR SUSPENDING ARC LAMPS. J. Borka, Buffalo, N. Y., 

` 611,766. Filed March 4, 1898. The lamp is suspended from a mast- 
arm by means of rope and pulley. Details of construction. 


Measurement : : 


ELECTRICAL MEASURING INSTRUMENT. E. Weston, Newark, 
N. J., 611,722. Filed Jan. 10, 1898. Is provided with a movable coil, 
pivot supporting plates having axially drilled holes in combination 
with pivot ie or ghrp & secured therein by forcing them endwise. 

INDEX NEEDLE OR HAND FOR ELECTRICAL MEASURING 

INSTRUMENTS. E. Weston, Newark, N. J., 611,723. Filed Jan. 
10, 1898. Constructed wholly of aluminum and consists of a support- 
ing part having radially disposed arms, a body part and a thin flat 

ointer having a a bead. ; 

ELECTROMETER. E. Weston, Newark, N. J., 611,724. Filed Feb. 14, 
1898. Consists of stationary and movable electrostatic parts, and an 
indicating needle for the movable part, all being enclosed in an insu- 
lated metallic casing. 

ELECTRIC METER. S. Evershed, London, England, 611,809. Filed 
Dec. 21, 1897. Comprises a vertical rotative axle, a self-actuated 
counting train and means upon the axle to control the speed of the 


train. 

MULTIPLE RATE METERING SYSTEM. F. T. McIntyre, Washing- 
ton, D. C., 611,927. Filed March 25, 1898. Employs two ind dent 
meters having their register-controlling elements connected in inde 
pendent branches, independent control wires connecting the branches 
with the control station, and a switch mechanism for completing the 
circuit through one of the control wires and meter in circuit therewith. 


Miscellancous :— 


ELECTROMAGNETIC ENGINE. P. B. Watson, Philadelphia, Pa 
611,850. Filed May 9, 1898. The current for the magnets is supplied 
from storage batteries. Details of construction. 

ALARM LOCK. |. Case, Chicago, Ill., 611,992. Filed Jan. 3, 1898. 
Details of construction. 


Railways and Appliances :— 


TROLLEY EAR. H. Geisenhoner, Schenectady, N. Y., 611,752. Filed 
July 15, 1898. Is secured to the trolley wire by compressing the 
metal forming the wire around the ear. 

SURFACE CONTACT RAILWAY SYSTEM. W. B. Potter, Schenec 
tady, N. Y., 611,760. Filed Nov. 29, 1897. Details of construction. 

ELECTRIC RAILWAY. J. B. Entz, Philadelphia, Pa., 611,778. Filed 
Dec. 21, 1895. wae to be operated by alternating current. 

ELECTRIC RAILWAY CONDUIT AND ROLLEY. J. H. Robert- 
son, New York, 611,821. Filed Oct. 20, 1896. Comprises electric con- 
ductors in the form of track rails having their upper surfaces exposed 
for the reception of conducting shoes, insulating supports located be- 
neath the conductors, plates for securing the conductors to their insu- 
lating supports at intervals, and cement fillings interposed between 
the conducting rails and the sides of the cement fillings being inclined 
downwardly and inwardly from the sides of the conduit. 


Switches, Cut-Outs Rheostats, Etc.:— 
ELECTRICAL CIRCUIT CONTROLLER. N. Tesla, New York, 611,- 
719. Filed Dec. 10, 1897. The circuit controller is contained within 
a closed receptacle and surrounded by an inert insulating medium 
under pressure. 

ELECTRIC TIME SWITCH. F. M. Schmidt, J. H. Gerry and W. S 
Barstow, New York, 611,822. Filed Nov. 18, 1807. Designed espe- 
cially for use on arc light circuits. 

AUTOMATIC SWITCH APPARATUS. A. Schlatter, Buda-Pesth, Aus- 
tria-Hungary, 611,869. Filed Sept. 21, 1897. Designed for alternating 
current systems of distribution. 
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Telegraphs :— 

TELEGRAPH KEY. F. E. Lewis, Jefferson, Texas, 611,919. Filed 
Dec. 2, 1807. Comprises a base, upright bearing posts and a 
key- dever spring stamped from sheet metal and bent to proper shape 

Telephones:— 

AUTOMATIC SWITCHING AND TELEPHONE SYSTEM. L. G. 
Nilson, Sioux City, Iowa, 611,974. Filed March 9, 1896. Consists 
of a box adapted to transmit electrical impulses, a retardin ng appliance 
consisung o a pivoted balance, projecting *parts extending from a 

dy, and two slidable llets adapted to be alternately 


passi ng 
moved by the projecting parts of the passing body. 


The N. Y. Gas and Electric Light Heat and 
Power Co. 


The New York Gas and Electric Light, Heat and Power 
Company, with a capital of $25,000,000, has been incorporated at 
Albany and has paid its tax on capitalization. Its stated objects 
are to manufacture and supply gas and electricity for light, heat 
and power purposes in the territory of Greater New York. The 
corporation is to have the right to purchase and hold the stocks 
and bonds of any foreign or domestic corporations and exchange 
therefor its own stocks and bonds. The organization tax of 
$31,250 was paid to the State Treasurer by a check of the Cen- 
tral Trust Company, drawn on the Bank of America. The di- 
rectors are Henry J. Hemmens, Frank D. Allen, Frederick L. 
Allen J. Frank Yawger, Louis M. King, Charles N. Flint and 
Nathaniel W. Smith, of New York City. Mr. Hemmens is a 
partner of Samuel A. Beardsley, who is said to be associated with 
ex-Governor Flower in ventures in trolley lines north of the city. 
Few incorporations in New York City have aroused more public 
curiosity than this, and the rumors in regard to it are without 
end. The Central Trust Company has been associated with the 
Flower and Brady interests in other transactions. 

It is stated that this new company has already bought up 
the old Block Lighting Company, and other interests. 


New Orleans Traction Reorganized. 


The New Orleans Traction reorganization plan creates a 
new company to own all the property of the old company and 
to issue $3,000,000 new bonds, $2,500,000 new preferred and $5,- 
000,000 new common, which, together with the $3,141,800 undis- 
turbed bonds, makes the total bonded debt of the new company 
$6,141,800 and the annual requirements for charges and taxes 
$380,013. The company reports earnings nine months to Sept. 
1, 1898: Gross, $1,007,630; operating expenses, $622,097; net from 
operation without deduction of taxes for nine months, $385,532, 
plus power house earnings, $25,347; total net without deduction 
of taxes, $410,880. This is equivalent to the full dividend on the 
preferred, assuming that charges are earned in the next threc 


JETY UB. 


Taer NO 


Journal of the Association of Engineering 
Societies. 


The Journal of the Association of Engineering Societies for 
August contains three papers on the “Abolition of the Grade 
Crossings on the Main Line of the Boston & Albany Railroad, 
in Newton, Mass.,” by Messrs. Irving T. Farnham, William 
Parker and W. G. S. Chamberlain, of the Boston Society of Civil 
Engineers, and one on “Power Consumption on Electric Rail- 
roads,” by S. T. Dodd, of the Civil Engineers’ Club, of Cleve- 
land (already printed in The Electrical Engineer). In the first 
series of papers Mr. Farnham deals with the history of the im- 
provement and with the street and drainage work connected 


THE ELECTRICAL ENGINEER. 


373 


with it, Mr. Parker with the depression of the railroad tracks and 
Mr. Chamberlain with the bridges over the tracks. All the 
papers are freely illustrated. Mr. Dodd, in his paper, gives a 
scholarly analysis of the several items of work performed by the 
electric current on railroads, and illustrated his paper by dia- 
grams giving speed, torque and acceleration curves. 
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Taxation of Electrical Patents as Property. 


The assessment imposed by the Brooklyn assessors upon the 
capital stock of the Edison Electric Illuminating Company in- 
cluded $945,000, ‘‘the value of certain patent rights owned by the 
relator which had been granted by the United States for certain 
inventions.” The Court of Appeals has affirmed the decision of 
the Appellate Division of the Supreme Court vacating the assess- 
ment on the ground that patent rights were not taxable by the 
State. Chief Justice Parker, giving the opinion, says: “The 
question cannot be considered an open one, for the Supreme 
Court of the United States long ago asserted that they could not 
be taxed by the States.” After briefly stating the ‘argument in 
support of the doctrine, Chief Justice Parker says: “The appel- 
lant insists that another question is presented, which, if answered 
in the negative, will fully justify the assessment made. The 
question is this: Assuming that patent rights are not taxable by 
the States, and that the capital stock of an electrical company is 
used to pay for the use of methods and appliances of a parent 
company, protected by patents, can it be said that this stock is 
invested in patent rights within the general principles that pat- 
ents are not taxable? But there are no facts before us upon 
which we can consider this question.” 


The Public Too Busy to Speculate. 


A HTHOUCH there appears to be great activity on the stock 
market, it is to be noted that the briskness centres just 
now in one or two stocks, which serve the purposes of profes- 


sional footballs. Of the 2,000,000 shares of stock sold last week, 
more than half was in four securities, two of which were “sugar” 
and “tobacco,” both of which have been hammered so low as to 
have scared away any outsider. Meantime, general trade condi- 
tions would indicate that most people are attending to business 
and letting the stock market alone, except for strictly invest- 
ment purposes. 

During the week, 4,411 shares of Western Union were sold, 
closing at 91%. Of General Electric, 5,236 shares were sold, 
closing at 79%. Of New York Edison the large sales of 1,220 
shares were reported, closing at 120. Metropolitan Street Rail- 
way sold to the extent of 45,392 shares, rising to 164. In Boston, 
American Bell Telephone sold at 280 and West End at 86. 

The volume of business in the metal trades continues very 
large, and seems likely to stay that way. Heavy steel rail, 
Eastern mill, is quoted at $18. Copper, New York, is 1214 cents 
and lead 3.90. 


e ere 


PROF. F. B. CROCKER, who now takes his “sabbatical 
year” vacation at Columbia University, New York City, leaves 
this week for a trip around the world. He will be gone about 
ten months. 


HARTFORD, CONN. The death is announced of Mr. W. H 
Babcock, manager at Hartford for the Southern New England 
Telephone Company. 
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The Sturtevant Electrically Driven Fan. 


T accompanying illustration shows one of the numerous 

types of Sturtevant heating and ventilating apparatus with 
electric fans. This apparatus can be introduced when the steam 
pressure is too low to permit introducing an engine for operat- 
ing the fan, and thus a forced system of ventilation and heating 
can be provided. In the illustration shown a multipolar motor 
is supported on a substantial bed, and its shaft is extended to 
carry the wheel. The fan inlet is unobstructed, and the motor 
is rendered free from the effect of heated air passing through the 
fan. Various types of motors enclosed or open can be furnished. 
An electric fan can be arranged to blow through or draw 
through the heater, the sizes ranging from 2 to 6 feet diameter of 
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STURTEVANT FAN WITH MOTOR ATTACHED. 


wheel. Numerous other types of heating and ventilating appa- 
ratus are manufactured by the B. F. Sturtevant Company, of 
Boston and New York, all of which are described in a very 
complete catalogue, which will be sent to any one on application. 
Another neat circular recently brought out by the company is 
one illustrating the advantages of draft, without chimney, in 
which they claim that the latter has outlived its usefulness and 
pointing out the advantages of mechanical draft. The com- 
pany’s Bulletin A describes various types of direct current mot- 
ors and generators manufactured by this company. Motors are 
made in sizes varying from 1 to 100 h. p. and dynamos from 7% 
to 80 k. w. 


The General Electric Co., of England. 


MRP- W. H. BEVIS, the manager of the General Electric 
Company, of England, one of the largest manufacturers 
there, is on a visit to this country, representing the large variety 
of apparatus made by them. A special line is their Hunning 
Cone Deckert Transmitter, the construction of which seems par- 
ticularly ingenious, the fault with the majority of the Hunning 
transmitters being the liability to pack and consequent loss of 
efficiency. In the Deckert cone this has been overcome by a 
simple and ingenious. method. We learn that this transmitter 
has been accepted in competition with all other types by the 
National Telephone Company, of England, who have already 
over 100,000 in use. It has also been accepted by the English 
Government Post Office and other official departments. 

We are informed that at the present moment there are at least 
600,000 of these transmitters in use for long and short distance 
work. One of the most important articles with regard to which 
Mr. Bevis is very sanguine, is the “New Aron Meter.” This 
promises to be a most important addition to the meter market. 
As many of our readers are aware, the old pattern of Aron me- 
ter was a beautiful application of electrical measurement, but it 
had the serious drawback of requiring winding up every month, 
depended on the nice synchronism of two pendulums, and could 
not be sent out sealed from either the makers or from central 
stations. All these difficulties after some four years’ work have 
been entirely obviated. It is now about of a size with other me- 
ters, is sent out sealed from the makers, and requires no wind- 
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ing up or other attention whatever. The makers will guarantee 
that even so large as a 500 ampere meter will register with a 
single 16 candle power lamp. It is a true watt hour meter and 
registers directly in units. 

The statements put forward by Mr. Bevis seem to some ex- 
tent justified, as the English Board of Trade have just passed it 
as a standard meter after a series of tests lasting over two years. 
This forms without doubt a substantial guarantee that the meter 
is all that is claimed for it by the makers. A new company is 
just formed in England with a subscribed capital of £250,000, and 
Mr. R. E. Crompton, Sir James Pender, Mr. R. Wallace, Q. C., 
Mr. G. Binswanger Byng and Dr. Aron are its directors. It is 
the intention of the. parent company to part with their rights for 
this country and to form a separate company here for the manu- 
facture and sale here. 


Popularity of Montauk Multiphase Cables. 


Of late the Montauk Multiphase Cable Co., New York, have 
received numerous letters referring to the satisfactory working 
of the cables installed by them. One of these letters reads as 
follows: 

OFFICE OF THE MILWAUKEE AUXILIARY FIRE 

ALARM COMPANY. 
Milwaukee, Wis., Oct. 1, 1808. 
Montauk Multiphase Cable Co., New York. 

Gentlemen—I am pleased to say that the Fire Department en- 
dorses and authorizes your cable for use in connection with our 
auxiliary system here, Chief Foley telling me recently to “go 
ahead” with it. Superintendent Glassner, of Fire Alarm Tele- 


graph, has expressed himself as satisfied. Yours truly, 
(Signed) THOS. R. MERCEIN. 


Goubert Mfg. Co. 


The Goubert Manufacturing Company, of New York City, 
manufacturers of the Goubert feed water heater, state that they 
are at present exceedingly busy. The magnitude of modern 
steam plants is well exemplified by the fact that they have just 
booked the following orders: One 3,000 h. p. heater for one of 
the New York and Pennsylvania Company’s paip mills. One 
3,000 h. p. heater for the Cleveland Railway Company, Cleve- 
land, O. One 5,000 h. p. auxiliary heater for the Metropolitan 
Street Railway Company, of New York City, making 35,000 h. p. 
now building for that company alone. They have also just de- 
livered 3,000 h. p. to the People’s Electric Light Company, of 
Newark, N. J. These orders, in addition to the regular calls for 
heaters of smaller sizes, among them 1,000 h. p. for the Schenec- 
tady Railway Company and 1.800 h. p. for the Citizens’ Light 
and Power Company, of Houston, Tex., are indicative of the 
magnitude of the business being done by the Goubert Company. 


New Bogart Electric Gas Lighting Burner. 


HE cut herewith illustrate a new form of 
burner, or tip, to be employed in connection 
with series electric gas lighting apparatus, other- 
wise improperly known as “multiple,” a form of 
gas lighting in which a number of jets are to be 
ignited simultaneously, as in theatres, churches, etc. 
It presents a number of novelties. It is intended as 
a substitute for the common lava tip in the ordinary pillar 
burner, or what is known as the candle burner, the base being ar- 
ranged to fit the metal socket designed to receive and carry the 
common lava tip in either of the forms of burners referred to. 
The novelty consists in the use of porcelain in the place of 
steatite or “lava,” as employed heretofore for such purposes. It 
is claimed by the manufacturers that lava is a poor insulator 
where currents of high potential are employed, such as are pro- 
duced by the frictional machine or Rhumkorff coil—the usual 
generator in such cases. 

In the new tip porcelain is substituted, as it has proven itself 
to possess far higher non-conducting characteristics and to 
be less liable to breakage either through accidental blows or on 
account of increase of temperature due to the flame. This makes 
the new tip more durable and lasting and permits of a greater 
number being lighted in one series. The top of the body is pro- 
vided with grooves, in which the electrodes are located, which 
prevents the latter from shifting from their proper position and 
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thus changing or increasing the length of the spark gap, for 
which they are originally set. Another new feature consists in 
the means for attaching the circuit wires to the electrodes. Here- 
tofore this has been achieved by providing holes in the electrode 
which projected beyond the body of the burner. In the im- 
proved form, binding screws are provided, by which a sure con- 
nection can be made with great ease and neatness, the nuts being 
prevented from becoming lost by heading the upper end of the 
screw. 

The tip is very attractive in appearance, being white, but may 
be colored at will to match the tint of the candles upon which 
it is mounted. It is being manufactured by the A. L. Bogart 
Company, of 123 Liberty street, this city, who are making a 
specialty of this class of apparatus. 
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The Garvin Machine Company. 


This well-known company, located at Spring and Varick 
streets, New York, manufacturers of and dealers in machine 
tools and special labor-saving machinery, have just issued a gen- 
eral catalogue of the various machine tools which they handle. 
The book is amply illustrated and contains a great deal of valu- 
able information to machinists and engineers. It is well in- 
dexed, contains 125 pages and will be sent to anyone on applica- 
tion. 


Manila Rope. 


This is the title of a very useful and handsome catalogue on 
manila rope for transmission and hoisting, recently issued by the 
C. W. Hunt Company, 45 Broadway, New York, and is a brief 
treatise for engineers on ropes used for transmitting power, to- 
gether with formule, tables and data useful in mill engineering. 
It gives a complete history of manila rope and of its manufac- 
ture; chapters on splicing, knots, hitches and bends; interest- 
ing pictures showing ancient and modern rope transmission, a 
chapter on stevedore transmission rope, grooved pulleys, and 
chapters as well as valuable curves on rope driving. In the ap- 
pendix are given a‘large number of instructive diagrams, show- 
ing the different methods of rope driving, reprinted from the 
transactions of the I. M. E. of Great Britain. The book will be 
sent to anyone on application. Other interesting books issued 
recently by this company and described in our columns are en- 
titled “Industrial Railways,” “Mast Fittings,’ “Coal Tubs,” 
“Hoisting Blocks” and “Wheelbarrows,” each of which is a 
complete treatise on the subject with which it deals. 


Fort Wayne School of Electricity. 


A smali pamphlet illustrating the various courses taught in 
this school and giving a calendar for the coming session has 
been received, and shows that the courses taught are thorough 
and practical. Thirty complete subjects are taught and a num- 
ber of visits and examinations are made by the students. The 
tuition fee for the entire course is $15, and the textbooks used 
are “Electricity and Magnetism,” by the National School of 
Electricity, and the Electrical Engineering Leaflets, by Houston 
& Kennelly. The school is conducted by A. L. Hadley and 
Thomas Duncan, both with the Fort Wayne Electric Corpora- 
tion. 


PELHAM, N. Y. The workmen of the New York, West- 
chester & Connecticut Traction Co. were recently “drowned 
out” by the local firemen while trying to rush through a line of 
trolley tracks. 


BROOKLYN, N. Y. An electrical pacing machine shown 
recently on the Manhattan Beach bicycle track was violently as- 
sailed by a number of pacemakers, who left it a wreck before 
the peacemakers in the shape of the police could arrest the mis- 
creants. The inventors are very much discouraged. 
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ELECTRIC APPLIANCE COMPANY, Chicago, in one of 
our advertising pages, are calling attention to their new self- 
contained automatic hook. This hook is exclusively their dc- 
sign and manufacture, and a number of very strong claims are 
made for it. It is very easy to install and occupies very little 
space. It is put together complete and adjusted before shipping. 
and is therefore sure to reach the customer in good shape. The 
contacts are always visible upon opening the door, which makes 
it easy at any time to see that everything is in working order. 
The hook is constructed with a cam at the back to prevent the 
lever being bent back out of shape. This hook is apparently a 
very desirable article. 

GEORGE M. MAYER, 79 Fifth avenue, Chicago, Ill., calls 
attention to the line of single and double pole-action spring jacks 
and plugs. He also carries a complete assortment of telephone 
switchboard supplies. 

THE AMERICAN PEGAMOID COMPANY, 346 Broad- 
way, New York City, advertise the “Pegamoid Bright Metal 
Protector.” This is a colorles liquid easily applied by a brush 
and dries rapidly without brush marks. It leaves a colorless, in- 
visible, strongly adhering film protecting the surface of the metal 
against rust and corrosion. It is especially applicable for steel 
parts of machinery, nickel plate, bicycles, etc. 

THE VICTOR CIRCUIT BREAKERS are advertised at 
reasonable prices by F. A. La Roche & Co., Thirteenth and 
Hudson streets, New York City. 

THE WAGNER ELECTRIC MANUFACTURING COM- 
PANY, St. Louis, Mo., have a word to say about the construc- 
tion of their switchboards. They present an illustration show- 
ing the type of clean-cut open work which they have adapted, 
including all their parts. 

JAMES C. WORMLEY & CO., 702 Marquette Building, 
Chicago, Ill, are making special inducements to one dealer in 
each city to sell their lamps. They guarantee them to be satis- 
factory and jobbers may find it worth while to obtain the de- 
tails of the offer. 

WILBUR B. DRIVER & CO., 126 Liberty street, New York 
City, are the sole agents for Roebling’s climax resistance wire. 
The special features of this wire were noted in our issue of last 
week. 

NEW YORK TELEPHONE COMPANY, 1s Dey street, 
New York City, note a great convenience of telephone service 
in private residences and offer service at very moderate cost. 

THE RASTER CARBON RHEOSTAT COMPANY, 231 
South Canal street, Chicago, IIL, say that besides having a good 
reputation their manufactures have quality to back it up. They 
make everything in the rheostat line, including elevator con- 
trollers, pump controllers, automatic motor starters, dimmers, 
field and motor regulators, etc. 


Pg 2WESTERN NOTES 


MINNEAPOLIS. The city council in order to force lower 
rates on the local General Electric Co., is threatening to put in a 
plant is its own. 

RIVER FALLS, WIS. The State Normal School at River 
Walls, Wis., has been’ equipped with a complete telephone and 
electric programme clock system. The work was done by the 
Julius Andrae & Sons Co., of Milwaukee, and is said to be per- 
fectly arranged. The programme clock works automatically, an- 
nouncing the exact time of new studies for the various classes, 
as well as indicating the department in which they will be held. 
In the superintendent’s office is found a switchboard which en- 
ables him to communicate with any department of the large 
school without leaving his desk. 

THE ANDRAE PEOPLE have prepared a sign which 
smacks somewhat of the original. It is posted on the buildings 
in which the company does the electrical work, and bears the 
following words: “The electrical work in this building is perfect. 
Andrae did it.” 

CHICAGO RHEOSTAT CO. have opened a fine suite of 
offices, 1649-1650 Marquette Building, Chicago. The company’s 
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general manager is E. W. Hammer, formerly of the Cutler- 
Hammer Co. They manufacture a complete line of magnetic 
release motor starters and overload release motor starters, sol- 
enoid pump starters, non-magnetic pump starters, elevator 
starters, etc. 

THE CENTRAL ELECTRIC CO., of Chicago, in addition 
to their regular large stock of all kinds of standard and special 
telephone wires, are carrying full stocks in all sizes of special 
tinned annunciator wire for telephone switchboard work. 

FORT WAYNE ELECTRIC CORPORATION have 
moved their New Orleans office from 145 Carondelet street to 
Room 717, Hennen Building. 

CRAIN’S PARHELION LAMPS. The John Shillito Com- 
pany, Cincinnati, O., are installing 200 Crain parhelion arcs, after 
a severe test sustaining the claims as to simplicity, regulation, in- 
terchangeability, etc. Mr. George H. Stout, 1208 Sheffield ave- 
nue, Chicago, is the general sales agent. 

CASS & AARON, dealers in second-hand apparatus and op- 
erating a repair shop, report business as excellent. They have 
recently added to their equipment considerable new machinery, 
and for a concern six months old they have made a most remark- 
able showing. 

VICTOR TELEPHONE MFG. CO., Chicago, reports ship- 
ping last week a 200 exchange equipment to Mitchell, S. D., 
consisting of switchboard, telephones, lightning arresters, cross 
connection boards, etc. Another exchange equipment is now 
going through their factory for Paxton, Ill., of 200 capacity, and 
a board of 400 drop capacity is also building for Champlain, III. 
A large amount of other telephone work is in progress for early 
delivery, and the company’s books teem with orders. 

MYSENBERG & BADT, handling the Badt’s hermetic cell, 
state that this battery has met with instant success. 

J. C WORMLEY, Marquette Building, Chicago. The de- 
mand for the Wormley lamp this fall has exceeded his expecta- 
tions. 
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THE ELECTRIC GAS LIGHTING COMPANY, of Bos- 
ton, have recently increased the floor space of their factory 50 
per cent., made necessary by the rapidly increasing sales of their 
varied line of electric gas lighting open-circuit battery and house 
goods specialties. 


ws yee 


BNEW YORK NOTES: X 


naaa g Z9000'SE%a0 0000 SV = 


ZIMDARS & HUNT, 127 Fifth avenue, New York, report a 
heavy demand for their general catalogue, recently issued. 
Among the features that makes it exceptionally valuable are the 
complete illustrations, lists of sizes and prices, and general in- 
formation regarding panel and feeder boards that it contains. 
Only their foresight in providing an extra large edition has 
enabled them to keep up with the demand. 

MR. GEORG KIRKEGAARD, who recently compiled a 
handy data sheet for mechanics and draughtsmen, reports that 
the sale has been beyond his expectations, and that he finds it 
necessary to print a second edition. Mr. Kirkegaard has re- 
cently started a business on his own account at 61 Fulton 
street, where he has established a shop for the manufacture of 
all kinds of electrical and mechanical apparatus. 

MR. LEO. T. LEVY, well known in the trade as the New 
York representative of the Chicago Fuse Wire and Manufactur- 
ing Company, Chicago, with offices at 853 Broadway, New York, 
„has just made arrangements with the Wheeler Reflector Com- 
pany, of Boston, to act as their sole New York representative. 
On the strength of the great popularity and extensive introduc- 
tion of these well-known products and his own large acquaint- 
ance in the trade, Mr. Levy confidently expects to serve with 
promptness and to their satisfaction everyone in need of fuse 
wires and reflectors. He guarantees prompt delivery of all 
sales. 

ATWOOD POWER AND SPEED GAGE CO. has been 
formed to manufacture and sell the gage recently illustrated and 
described in The Electrical Engineer. The incorporators are 
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G. F. Atwood, H. A. Fields and G. R. Swain. The capital stock 
is $75,000, and the headquarters are at 763 Broad street, Newark, 
N. J. 


A. VISIT is being paid to this country by Mr. S. Jevons, man- 
aging director of the Gem Dynamo Brush Company, Limited, of 
Birmingham, England. He is here with the intention of plac- 
ing upon the American market the “Sparkless Gem” dynamo 
and motor brush. This brush is entirely new, and is claimed 


to be superior in all practical points. It is formed of fine 
crimped copper wires bundled together and encased in gauze 
covering, and can be made heavy or light, firm or flexible, as 
may be desired. The advantages gained are the soft contact sur- 
face on the commutator, long durability, high conductivity and 
low temperature, ensuring a brush efficiency of the best and 
minimizing the tendency to sparking. Mr. Jevons is staying in 
New York at the Westminster Hotel, Irving Place, for a short 
period, during which he will be pleased to meet all who wish to 
become acquainted with this fully patented invention and to re- 
ceive proposals from those competent to handle a large busi- 
ness such as is already firmly established in Great Britain and 
on the continent of Europe. 
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Colorado Electric Power Co.’s Station at Canon 
City. 
BY BERT E. WADE. 


ON the morning of August 16 a party of 400, including minc 
owners and electricians, gathered at the Denver & Rio 
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Grande station, at Colorado Springs, to take the train for Canon 


City, being accompanied by the Midland Band. 

This excursion was given by D. V. Donaldson, president of 
the Colorado Electric Power Co., for the purpose of showing 
the mine owners that they could be supplied with power and 
light, from a station, at a distance of twenty-four miles from 
their mines. 

The special train took on a number of prominent mining men 
at Pueblo, arriving at the power house at Canon City at 11:30 
a. m. Exactly at noon Gov. Adams stepped forward to the 
switchboard in the generator room and pulled down a lever 
which set the machinery in motion. 


THE POWER HOUSE. 


Already $250,000 has been expended upon this plant, and hali 
as much again will be put out before the equipment is 


POWER AND TRANSFORMER HOUSES, COLORADO POWER CO., 
CANON CITY, COLO. 


complete, in the Cripple Creek end of the line. The plant is a 
model of its kind, and is without an equal in point of complete- 
ness in this country. 

The Colorado Electric Power Co.’s plant is located in a sub- 
stantial structure, 140 by 106 feet, built of stone, brick and steel, 
and is, consequently, fireproof. The west end of the building is 
put in temporari'y, so that the plant may be extended at any 
time. 

In this building are the boilers, three immense Hamilton- 
Corliss engines, with three large Westinghouse alternating cur- 
rent generators, adapted for operating the Tesla three-phase 
system, which is the system of transmission used. Each ma- 
chine has it armature mounted on the shaft of a Hamilton-Cor- 
liss compound-condensing engine, and the combination of en- 
gine and dynamo forms a generating unit. There are three of 
these units at present, one of which will always be kept idle as 
a reserve in case of emergency. | | 

.For exciting fields for the main dynamos there is a “Kodak” 


OCTOBER 20, 1898. E 


No. 546. 


exciter outfit which is capable of exciting all three of the main 
dynamos. A rotary transformer is ordinarily used for exciting, 
the Kodak being a reserve. The engines are all supplied from a 
battery of Heine water tube boilers, and the exhaust steam from 
the engines driving the main dynamos is taken care of in a sur- 
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face condenser. The air and circulating pumps and feed pumps 
are all of the Snow make. The electric and steam machinery is 
capable of supplying 2,000 h. p. 

From the main dynamos the current is taken to the switch- 
board, hence it is distributed to the raising transformers, of 
which there are four, three in service and one reserve. Here the 
current is transformed from the 500 volts delivered by the dyna- 
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COLORADO. 
mos to 20,000 volts, at which pressure it is delivered to the 
transmission line. 


DISTRIBUTING THE POWER. 

The first distributing station is near Victor, on the saddle be- 
tween Battle Mountain and Bull Hill. The location of the sec- 
ond sub-station is on the saddle between Globe Hill and Gọld 
Hill, near Cripple Creek. At the sub-station the current is 
again transformed, but this time from 20,000 volts back to 500 
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volts, at which pressure it is delivered to the mines for all uses, 
both light and power. 

One of the principal points kept in view in the construction 
of this plant is that of insuring continuous service. The ma- 
chinery and construction are the very best, and reserve capacity 
is carried throughout. 

The construction of the transmission line is most substantial; 
particular pains have been taken to protect it from lightning 
troubles. In addition to the: lightning arresters in the gener- 
ating station at Canon City and in the sub-stations lightning ar- 
resters have been installed at a number of points along the 
transmission line. 

It should be added that, in addition to the twenty-five miles 
between Canon City and Cripple Creek there is about six miles 
of line over the camp, which will make the total length of line 
thirty miles. It took nearly twelve months to complete the 
plant ready for work. 


GUARDING THE MAIN LINE. 

The entire line is patrolled by experienced linemen, who are 
literally walking telephones. They carry with them little tele- 
phones, which they can connect with the line at any point and 
send in word wherever they find a break. 

Western Union call boxes are stationed along the line, and 
through them the patrolman must send in a signal where he is 
every hour. These calls are registered at the stations at each 
end of the line. 


THE ESTIMATED ECONOMY. 

It has been carefully computed that there will be a saving of 
25 per cent. in the running expenses of the mines if electricity is 
used, in so far as the matter of hoisting the ore, running drills 
and doing whatever steam can do is concerned. Then, again, 
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there can be no argument brought. against the convenience. 
Will there be no breakdowns? The experiences of the plant of 
the Central California Power Co., at Sacramento, are typical in 
this regard. In that instance during the two years that the plant 
has been in operation there have been but three stops, two for 
five minutes and one for twenty minutes; in all, thirty minutes. 

There is one phase of the question that is to be remarked 
upon by the bringing of electricity into the camps of many of 
the smaller properties now being worked by horses. These 
will now be furnished with a cheap motive power that will ren- 
der the use of horse power dear in comparison; that is, when 
the amount of work that can be accomplished with the new 
power is considered. This is bound to result in the developing 
of many small properties that have been worked indifferently 
heretofore. Power will be rented out to these prospectors at 
definite schedules, so that each one knows before he starts just 
how much it will cost him for his month’s work. If at the end 
of the month he finds that it does not pay, then the little motor 
can be taken out and operations transferred to another locality. 

But, with the large mines, all that need be said is that every- 
thing that is being done now with steam will be done hereafter 
by electricity. Among the mines that will supplant steam with 
the new power are the Lillie, the Taylor and Brunton, Sampler, 
the Wisconsin group, owned by the Morses; the Jack Pot, 
Work, Mary Anne, the Moon-Anchor and others. 

The Portland, the Hull City placer mine and other large 
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properties are figuring on power, and as soon as favorable terms 
can be negotiated steam will be abandoned in these mines and 
electricity substituted. The building was erected by Canon City 
constructors. The boilers, engines, pumps, etc., are by Stearn & 
Rogers, of Denver; all electrical machinery was furnished by 
the Westinghouse Company, and the pole line by the Mountain 
Electric Company, of Denver. 

The officers of the company are: President and general man- 
ager, D. V. Donaldson; J. R. McKinney, vice-president; Wal- 
ter Scott, secretary; J. A. Hayes, treasurér; R. H. Sterling, su- 
perintendent; R. D. Mershon, chief engineer; directors, D. V. 
Donaldson, J. R. McKinnie, Walter Scott, J. A. Hayes, H. G. 
Lunt, all of Colorado Springs; John G. Holmes, Pittsburg, and 
J. G. White, New York City. 
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Electrical B e RE 
(Concluded.) 
BY THOMAS J. FAY. 


T'a auxiliary equipment as required with the compressor 
and motor in refrigerating work, as hereinbefore referred 
liquid 


o, includes condensers, oil receivers, 


separators, 
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FIG. 10.—CONDENSER. 
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etc., thereby facilitating and completing 
Fig. 8 is of a condenser of the ordinary pat- 


pipings, 
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tern. Then we have Fig. 9, representing a condenser and oil 
separator combined, neither of which will need further descrip- 
tion here. Fig. 10, however, is a straight tube condenser, more 
efficient perhaps than the coil tube types, certainly more easily 


7 
js 
X 
EN 


=a 
i 
S 

` 

N 

N 

? 

$ 

N 

$ 
‘8 
‘§ 

` 

d a 
ş 

` 

N 
neehi 
` 

` 

Á N 
= 

` 

N 
N 

N 

: N 
== © 

> 

= 
- N 
> 

£ 
<= 

> 
A 
` 
R- 

5 

s A 
Š 

$ 


PS Manes - 
SOS PIAL FPA PL PAAA ttt tt yy N 
ig: fh Se 
rr y 


‘a 


DiE mS 
ADe drini s AA P AIOE LEAR EEE 
i f D. 


cleaned. Fig. 11, a brine cooler, is not different from the cou- 
denser, Fig. 10, only in so much as it is insulated outside, thereby 
to prevent a transfer of heat units to its surrounding, which in- 
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FIG. 14 —COMBINATION CHECK 
AND HAND VALVE. 


FIG. 11.—BRINE COOLER. 


sulation is not necessary when the apparatus is used as a con- 
denser, because the condenser is at the temperature of conden- 
sing water, which is at or near that of the surrounding. Fig. 12 
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is that of a valve motion available for this class of work and 
reperesents a very compact combination of suction and dis- 
charge under one housing. Fig. 13 is of an oil separator, water- 
jacketed that heat might be extracted from the compressed gas 
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during the process of oil separation. Fig. 14 shows a combination 
check and hand valve suggested by the writer for this class of 
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FIG. 12.—VALVES AND HOUSING. 


work. Fig. 15 represents an hydraulic compressor, which would 
cost excessively to operate at the usual price for water, and 
might well be consigned to the same basket as most other 
watered stock. There are others, but space will not permit. 


THE COST OF REFRIGERATION 


Depends largely, in fact almost wholly, upon the cost of elec- 
trical energy, when reference is had to the system of the subject 
and as respects the cost of current. Enough is to say it varies in 
different localities. For the’ sake of striking an average how- 
ever, and allowing that a good rate would be made, users of this 
class of apparatus, for reasons herein before stated; then let it be 


FIG. 16.—DIRECT CONNECTED COMPRESSOR. 


assumed that 5 cents per kilowatt will suffice for the purpose, 
and again, to average, it will be fair to say 1 kilowatt per hour for 


4 


twenty-four hours will effect the equivalent of one ton of ice 
melted. Therefore, to sum up: 


24 kilowatt hours @ .05.......... TAER NEEESE ET I T a 

_ 1,440 gallons water............ceeee- VEEP E cee E . «AS 
Oil, etc., inspections, etc. ....... cia E E E IEE E AS 
Total :scc.644-0%3 pte uh pois ow a ete E E eb aa awa ete ea ae ee $1. 50 


As comparison, it 1s enough to call attention to rates for ice, 
viz., contract for three years at $4 per ton for large consumers, 
whereas small users of ice pay even as much as $20 per ton, and 
the range of prices may be said to stand somewhere between 10 
cents a look for private consumers to the price above quoted for 
large consumers, and it 1s on this account that sooner or later au- 
tomatic electric equipment will drive out the cold effrontery of 
the peddlers of ice whose pedigree may not stand a close in- 
spection. Do I mean the ice or the peddler? Oh, I mean both 
the ice and the peddler, for, while one contains germs of disease, 
the other contains dangers of a more subtle sort, which involves 
political economy and is out of its element here. 


Fig. 16 shows a direct connected compresor, with a gas-tight cover for 
motor raised above it the armature having been removed for the purpose 
of changing the speed by rewinding. 


The Action of Electricity on Plants’ 
BY E. H. COOK, D. Sc., F. I. C. 


T~e destructive effects of electricity of high potential upon 

plants needs no demonstration. It is only necessary to 
remember the wrecks which are made of our finest forest trees 
by a single flash of lightning to call vividly to mind the enor- 
mous power of the discharge. But the action of smaller quan- 
tities at lower potentials has not been extensively studied. True 
it is that from time to time we hear of wonderful results being 
obtained, and marvelous experiments being made. In many of 
these cases, undoubtedly, exaggeration has been indulged in, 
and the attitude of the scientific man has become very much that 
of the skeptic. This is unfortunate, because there is undoubtedly 
something in the subject, although the unraveling of the facts 
is surrounded by peculiar difficulties, involving complicated and 
extremely prolonged experimentation. 

For some considerable time the idea that electricity might 
have some influence on the growth of plants seems to have been 
simmering in the minds of many experimenters. Thus, in 
1806, the great botanist, de Candolle, experimented for a long 
time, but without arriving at definite results. Other experi- 
menters also tried, but no results seem to have been obtamed 
until Naudin used means for supplying electricity from an ex- 
ternal source to the soil in which the plants were growing. He 
claims to have obtained increased effects. The experiments of 
Sir William Siemens with the electric light are well known, but 
some of the most important have been made in Russia by M. 
Spechnew, and in France by several agriculturists, of whom, 
perhaps, M. Barrat and M. Paulin may be mentioned. In these 
cases the experiments have been made on the large scale, and 
have extended over many years. 

Tħe experiments recorded in this paper were commenced so 
far back as 1886. They have been repeated many times as the 
conditions affecting the results gradually became known. They 
may be considered under three heads: (1) Those relating to the 
germination of seeds. (2) Those relating to the growing of 
plants in soil. (3) Those dealing with the lower forms of plant 
life such as algæ, fungi, etc. 


1. Influence on the Germination of Seeds.—Numerous experi- . 


ments were made in order to see if any effects could be obtained 
with constant or intermittent currents and with high or low 
tension electricity. Taking one mode of experimenting as a 
type of the whole, a current of electricity varying from I to 10 
milliamperes was passed by means of carbon plates through 
moistened grains either of barley, wheat, peas, or other seeds 
contained in beakers. Side by side with these were placed 
similar seeds through which no current was passed. The cur- 
rent was switched on for about two hours daily. The results 
were sometimes indefinite, sometimes extraordinarily successful, 
but the general effect was to give an increased development in 
the electric seeds amounting to from Io to 20 per cent. more 
than in the non-electrified ones. 

Experiments were also made with a view of discovering 
whether constant or intermittent currents were best suited to 
accelerate the growth. It was found that no advantage could be 
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obtained by constant currents over intermittent ones, and in 
some cases the constant current was not beneficial. 

High tension electricity was tried by subjecting the seeds to 
electrification from a Wimshurst machine inside glass vessels 
before planting. The results obtained showed that in this way 
a larger proportion of seeds germinated, but the electrified show 
no increased growth over the non-electrified. 


2. Influence on Growing Plants.—The experiments on seeds 
showed that with a suitable amount of electricity at a suitable 
e. m. f. the germination was accelerated; it then became neces- 
sary to Uetermine whether, after the plant was formed, any in- 
crease in the rate of the processes of assimilation and absorption 
took place. For this purpose experiments were tried with seeds 
planted in similar soil and in similar pots. Through some of 
these a current was sent between carbon electrodes, while the 
others were allowed to grow in an ordinary manner. Experi- 
ments were tried with intermittent and continuous currents, and 
with a variety of seeds. In almost every case the electrically 
urged plants came to maturity first, but they were also the first 
to show above the soil, and I could not satisfy myself that, 
with the currents employed, viz., from 1 to 30 milliamperes and 
with an e. m. f. of 5 to 25 volts, that any increased rate of 
growth was observable after the cotyledons appeared above the 
soil. In other words, an electrically urged plant grown from 
seed in soil will show above the soil, say, four days before 
one not so urged; but after that the electrically urged plant will 
maintain its four days’ start throughout—it will not gain after 
the first start. Therefore, practically, in growing plants in this 
way, no advantage is obtained by continuing the application of 
the electricity after the first appearance of the green leaves. 
This, of course, applies to electricity of low e. m. f. 

Experiments were now tried to find if the same peculiarity 
held for electricity of high e. m. f. For this purpose the dis- 
charges from the Wimshurst and from the induction coil were 
employed. Moreover, the effects of the positive and negative 
were tried separately. The results showed that with the machine 
a much increased rate of growth is obtained when the e. m. f. 
varies from 25 to 40,000 volts; moreover, that the positive always 
produced the greater effect at first, but that the negative rapidly 
caught up and took the lead. It was also noticed that with this 
kind of electricity certain kinds of plants, such as bulbs, could 
be accelerated which could not be influenced by the current. In 
one of these experiments on hyacinths, the color of the blossom 
produced under the negative was distinctly different to that of 
the positive, as well as to that of the non-electrified. Possibly 
this may be caused by the larger amount of ozone produced by 
the negative discharge. 


In order to compare the effects of the battery, the induction 
coil, and the machine, experiments were made with the same 
seeds grown, (1) without any electricity, (2) with a current pass- 
ing between carbon electrodes, (3) under the positive point from 
a Wimshurst machine, (4) under the negative from the same, 
(5) under the positive point of an induction coil, and (6) under 
the negative point of an induction coil. In every case the posi- 
tive end of the coil produced the greatest effect. This was with 
an e. m. f. of approximately 45,000 volts. 

Experiments with Low Forms of Plant Life.—Experiments 
have been made with yeast, spirogyra, and other large celled 
fresh water alge. 


With yeast the rate of development was measured by the rate 
of evolution of the carbon dioxide. With this substance (yeast) 
only the current from the battery has been tried as yet. The 
results were somewhat indefinite, but an increased effect was 
produced within a very limited range of e. m. f. and quantity. 
The complete conditions regulating the growth have not been 
fully studied but are still under examination. 

The effect upon spirogyra was tried with the current, and with 
positive and negative spraying’ from the coil and machine. 
Microscopic examination was continually made in order to see 
if any alteration could be observed.in the end cell of the filament, 
and also if the process of conjugation was hastened. No definite 
conclusions could be reached in reference to.either. In some 
instances it was thought that accelerated growth was produced, 
but repetition of the experiments failed to confirm the results. 

In the case of the current, electrolytic effects took place, gases 
being evolved from the platinum electrodes. 

Great care had to be taken in the spraying with the electricity 
from the machine, because the fibers of the plants were found 
to be readily broken up at the junction of the cells, and it was 
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difficult when this occurred to judge of the change in growth of 
the fibers. It is intended to continue these experiments. 

Application on the Large Scale-—Experiments have been 
made by M. Barratt and M. Spechnew by connecting large plates 
of copper and zinc sunk in the soil with a wire, and growing 
plants between, and ‘also by connecting plates to a battery. It 
is, however, evident that if atmospheric electricity could be em- 
ployed, a practically unlimited source is available. Beckein- 
stener was the first to try this. Following him, several experi- 
menters in France and other countries have invented, perfected, 
and used what has been called the ‘‘Géomagnétifére,” with re- 
markable results. The instrument is practically a lightning con- 
ductor set up in the middle of a field, and connected below with 
a series of cross wires running under the soil near the roots of 
the plants. 


The results obtained with this instrument are remarkable. 
Thus to quote two well-authenticated experiments: A ‘‘Geo.” 
was set up in a field adjoining the main road from Montbrison 
to Montroud, of 85 metres high, and made its influence felt 
over a circular area of 20 metres radius. Within this area was 
marked out two squares of 4 metres side, and the potatoes 
growing in these patches were compared with those growing in 
two equal-size patches in another portion of the same field. The 
potatoes grown in the two squares within the area weighed go 
kilos; those grown outside weighed 61 kilos. The number of 
plants were practically equal. Again, in another case, 60 potato 
plants grown near the wires of a “Geo.” gave 63 kilos, 100 
grammes of tubers, whereas 60 plants grown in the same field, 
but away from the “Geo.,” gave only 35 kilos. This gives a 
difference in the money value of about £8 16s. per acre. Both 
these experiments are well authenticated. In view of these re- 
sults it was determined to make a trial in Clifton. Accordingly, 
in the early spring, M. Pinot de Moira, who is an excellent ama- 
teur gardener, as well as a scientist, was induced to put up a 
“Geo.” in his garden on Clifton Hill. Potatoes, beans, tomatoes, 
peas, etc., were grown near the wires and in other parts of the 
garden. A distinctly increased effect was observed in all cases 
near the wire, thus confirming in some measure the results of 
the French experimenters. The crop of tomatoes is remark- 
able; on some plants the number of fruits is between go and 
100, all well developed. For plants growing in the open air 
this is remarkable. Unfortunately, it was impracticable to grow 
unelectrified tomato plants to compare with these under similar 
conditions. It is, however, much to be desired that further and 
continuous experiments should be carried out. 

Theories to Account for the Action.—Before attempting any 
theorizing, it was thought advisable to thoroughly establish the 
facts. Much time has, therefore, not been given to the testing 
of supposed explanations. One of the first ideas would be, that 
the rise in temperature would, perhaps, cause the effect. Very 
delicate thermometers plunged in the soil showed no rise in 
temperature; moreover, it can be calculated that, with the 
strongest currents employed, the rise in temperature would not 
exceed 1-500th of a degree per hour, an amount too small to 
produce the effects noted. 

Another theory which has been proposed by Spechnew is, 
that a proces somewhat like electrolysis goes on in the soil 
whereby the nutrient material is broken up into compounds 
which are more readily absorbed by the roots of the plants. In 
support of this, he cites several experiments which he has made. 
In confirmation in experiments made to test this, I found in the 
neighborhood of the positive electrode the earth was slightly 
acid, whereas that near the negative was faintly alkaline, thus 
proving the existence of an electrolytic action. But obviously 
this explanation will not account for many of the effects, and, 
in fact, the subject is so wide, that many different actions are 
probably at work, and it will be necessary to multiply the ex- 
periments, and to know more of the conditions, before satis- 
factory explanations can be given. As a step in this direction, 
the experiments recorded in this paper are’ considered to show 
that a particular plant requires for its maximum development a 
distinct strength of current and of a definite potential. 


Novel Method of Determining the Frequency of 


Alternating Currents. 


Mr. C. Kinsley, in an article appearing in the Phil. Mag. 
April, 1898, proposes a novel method of determining the fre- 
quency of an alternating current. The apparatus consists of a 
telephone and an air column of adjustable length, contained 
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in a tube of drawn brass provided with a closely-fitting piston. 
The telephone receiver is inserted in the alternate current cir- 
cuit, and the tube is placed in front of it at a distance of about 
half the diameter of the tube. The telephone not only gives 
a note corresponding to the frequency of the alternating cur- 
rent, but also to a number of “harmonics,” and for all these 
notes there will be a reinforcement of sound when the air col- 
umn attains a certain length. But in any case the frequency 
of the fundamental is the greatest common divisor of the fre- 
quencies of successive harmonics, so that it is easy to dis- 
criminate between them. Before arriving at the final result 
corrections have to be made for temperature and for the 
diameter of the tube (add 0.41 d to the length). For these cor- 
rections tables are given. The author finds drawn brass tubes 
4 cm. in diameter most durable and convenient. He also finds 
that the natural period of the diaphragm in every telephone on 
the market is too high to affect in any sensible way the har- 
monics due to the alternating current. 


The Jungfrau Railway Power Plant. 


O N Monday, Sept. 19, the first section of the Jungfrau Elec- 
tric Railway was opened. The details of this interesting 
“trolley to heaven” have from time to time been illustrated in 
these columns’, and we are now able to describe and illustrate 
the power house, located at Lauterbrunnen, being indebted to 
the “London Electrician” for the details. 

The power plant at Lauterbrunnen will, when completed, 
utilize about 1,320 gallons of water per second from the White 


ha. 


SECTIONAL ELEVATION AND PLAN OF POWER HOUSE, JUNG- 
FRAU RAILWAY. 


Lutschine, with a head of 125 feet, of which 115 feet is utilized 
at the turbines. The river is swollen in the summer by the 
melting snow and glaciers from the mountains, and thus at the 


1The Electrical Engineer, Nov. 18, 1896; Sept. 23, 1897, and Feb. 24, 
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time when the greatest power is needed the most is available. 
A steel pipe line about 1,500 yards long serves as a head-race. 
It taps the river a little below the famous Staubbach waterfall, 
just above the railway bridge of the Wengern Alp Railway. 
The pipes have an internal diameter of 5 feet 11 inches. About 
half of the conduit is nearly horizontal, with a fall of only about 
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FIG. 3—MAP OF JUNGFRAU ROAD AND ITS SOURCES OF 
POWER IN THE WHITE AND BLACK LUETSCHINE RIVERS. 


0.3 per cent.; this section of the pipe has a thickness of 0.197 
inches, and is made in lengths of 19 feet 8 inches. Between this 
and the lower half of the pipe-line a vertical pipe is attached to 
avoid shocks and to insure a smooth flow of water. The re- 
mainder of the line is of stouter pipe, 0.236 inches and 0.276 
inches thick, the internal diameter being the same, and it is made 
in 24-foot lengths. The power house is on the right bank of the 
river, and the pipe-line has to cross from the left bank over an 
iron bridge built especially for the purpose. The upper part of 
the pipe line is buried, the lower part uncovered. 

Figs. 1 and 2 show the power-house in sectional elevation and 
plan. Fig. 3 is from Mr. Guyer Zeller’s original drawings and 
plans of the road and its environment. It is proposed to have 
eventually four generating sets, each of 500 h. p. capacity, but 
only two have been put down to start with. The turbines, made 
by Messrs. J. J. Rieter & Co., who were the contractors for all 
the hydraulic work, are of the twin Girard type, with axial flow. 
They work with 115-foot head and a flow of 314 gallons of 
water per second at full load, making 380 revolutions per min- 
ute, the speed being controlled by Messrs. Rieter’s automatic 
governors. The generators, of the Oerlikon inductor type, are 
directly coupled to them. The erection of the turbines has been 
completed, and one of the dynamos is in position. Power for 
the line and for the work in the tunnel has been derived from 
a 1,000 h. p. machine temporarily installed. The generators 
seem to be built on the lines usually followed by the Oerlikon 
Co. in their inductor type. As has been already mentioned, 
three-phase current at 7,000 volts and 38 revolutions per second 
is generated. The exciters are shunt-wound and four-polar, 
making 700 revolutions per minute, and generating at full load 
150 amperes at 120 volts. Their turbines, which are also directly 
coupled to them, use 15.6 gallons of water per second. The 
regulation of the voltage is effected by adjusting the resistance 
in the circuit of the excited fields. The switchboard is on a gal- 
lery from which the whole station can be overlooked. In gen- 
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eral appearance the station is well designed, light and roomy. 
The frames of the machines are insulated from the floor instead 
of being earthed. This appears to constitute a not inconsider- 
able danger to the personnel, as the distance between the bed- 
plates of the machines and their foundations is only about 2 
inches or 24% inches. The temporary machine running at its 
full pressure of 7,000 volts was only protected by a wooden bal- 
ustrade, which it was easy to get over or under; but possibly the 
arrangements in this respect will be improved when the perma- 
nent plant is in running order. A paper has been posted up in 
the station containing instructions for the treatment of persons 
stunned by electric shock. 


Thompson-Walker Surface Contact Railway. 


N a recent lecture before the B. A. Sect. G entitled “Electric 
Traction by Surface Contacts,” Prof. S. P. Thompson and 
Mr. Miles Walker gave a description of several methods which 
had been tried. Among these were such methods as Dr. J. 
Hopkinson’s, Ayrton and Perry’s, Pollak and Binswanger’s, 
Diatto’s, Lineff’s, Wynne’s, Johnson-Lundell’s and Esmond’s, 
many of which embodied some very clever ideas. After giv- 
ing a description of a method devised by themselves, the au- 
thors continue as follows: 

When we review all these different methods, we see that the 
direct magnetic pick-up systems, with a magnet on the car, 
while operating with somewhat feeble forces, have a great ele- 
ment of safety, in the fact that the forces cannot operate when 
the car is not there. The system in which the electromagnet 
is in the switch itself, on the other hand, can be made to oper- 
ate with very great forces, but there is a danger (only to be 
avoided by complicating the system) of those very forces keep- 
ing the switch closed when the car is absent. 

Now, it is possible to combine the advantages of both meth- 
ods and to avoid their defects. All that is necessary is to make 
the magnet of the switch operate by attraction on a piece of 
iron on the car. When the car is absent the switch cannot be 
held closed because the magnet has nothing to attract, at the 
same time it is found possible in practice to obtain very great 
working forces. Upon this principle the authors have con- 
structed an experimental line near Willesden Junction; the main 
object being to try the practicability of the system upon curves, 
crossings, and sudden changes of slope. Out of various designs 
depending upon the closing of a magnetic circuit by the iron of 
the car, the arrangement which has so far proved most success- 
ful in experiment consists of an iron plunger sliding in a vertieal 
tube. If we take an iron plunger with expanded ends, and sur- 
round it by a solenoid of wire, carrying a current, it is possible 
to choose the size of the heads so that the tendency of the plun- 
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ger to assume a central position is balanced by the attraction of 
the solenoid on the iron heads. With properly chosen heads 
the solenoid exerts no force whatever on the plunger. Gravity 
being the only force upon it, it will, of course, take up the posi- 
tion shown. If now, a piece of iron is placed over it, the plun- 
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ger may be raised by the attraction between the two. In case a 
very heavy plunger is used it is possible to support part of its 
weight by merely increasing the size of the lower head by a 
small amount. Thus we have a simple piece of mechanism 
whose movement is entirely dependent upon the presence of a 
mass of iron in its neighborhood, and which cannot be moved 
by the solenoid itself, even though the magnetizing current car- 
ries the iron up to the saturation limit. This has been con- 
verted into the operating part of the switch. Now, though the 
force of attraction is sufficient to lift a fairly heavy plunger and 
operate a switch, it is desirable to have something more than 
this. We want a switch which will, notwithstanding its mas- 
sive moving parts, close in an exceedingly short space of time. 
We want a very great acceleration upon the moving parts du- 
ing the first part of their motion. This is easily obtained by 
merely separating the upper head from the plunger by a short 
air-gap, and arranging matters so that the mass of iron comes 
over the switch before current is put through the magnetizing 
coil. As soon as current passes, the attraction upon the head 


is so great that the plunger gets up a high velocity before the 


two come together, with the result that the switch operates as 
though it had been hit with a hammer. A very simple device, a 
mere film of oil acting as a cushion, can be employed to pre- 
vent the switch from being injured by the concussion. The con- 
nection of this operating part to the contact points of the 
switch has been the subject of some very varied experiments. 
It would be a pity to hamper a part so simple in itself with any 
gear at all. If the safety of street passengers could be made 
dependent upon nothing else than the falling of the plunger 
when the mass of iron is removed, it was thought that as great 
perfection would be attained as we can hope for from any mov- 
ing mechanism. The attachment of any gear at once intro- 
duces the risk of friction and the simplicity of the plan is de- 
stroyed. For that reason, as well as for cheapness and con- 
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FIG. 2.—THOMPSON-WALKER DIAGRAM OF CONNECTIONS. 


venience, the method shown in Fig. 1 was decided upon, though 
there are some simpler modifications of it still under experi- 
ment. The diagram, which is merely an incomplete sketch for 
a lantern slide, shows, in the first place, the cast-iron box which 
is laid in the street. This is surmounted by a gunmetal stud S, 
faced with a phosphor-bronze wearing cap. The stud is in- 
sulated from the iron box by a sheet of micanite. A non-porous 
road material is placed around the stud to make up the level. 

The box is filled with oil which, besides performing the func- 
tion presently to be considered, maintains very high insulation 
throughout. The switch is attached to the stud and comes away 
with it in one piece. Being only about 4 inches in diameter no 
difficulty is found in making a perfectly watertight joint. The 
next point to consider is the method of making electrical con- 
tact. The requirements of switchpoints for disconnecting sur- 
face-studs are the following: 

When closed the contacts should be of low resistance and 
capable of carrying 100 amperes easily. They should be in- 
capable of fusing or sticking in any way and should require only 
a small force to open them. They should retain their shape 
and efficiency unimpaired for a long time without requiring at- 
tention. It will be observed that the current through the stud 
ceases so soon as the skate parts company with the stud as the 
car moves forward. Hence in the operation of the car as the 
switch plunger falls it does not have to break the main current, 
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that having already ceased. Yet although the switches are not 
required in the ordinary course to break a large current, it is de- 
sirable that they should be able in case of accident to do so with- 
out injury. After experimenting with different forms or con- 
tact it was found that nothing fulfils these requirements so com- 
pletely as a properly designed mercury contact. Mercury con- 
tacts are, therefore, used throughout these switches. 

The yoke of copper which dips into the mercury is supported 
by a brass tube which floats in the oil and fits loosely into a 
fixed brass tube which acts as a guide. When the plunger rises 
it takes the oil from under the float, which accordingly falls and 
connection is made. When the plunger falls the float rises. As 
the plunger moves quickly the oil has not time to leak past the 
sides, notwithstanding the very loose fit of the parts and the 
force upon the yoke piece is very great. At the same time a 
long movement is obtained. 

Safety to the public being the prime consideration, we have 
kept back our invention until we could be absolutely certain 
that by no circumstance likely in human probability to arise 
could the switch be left alive. To operate the switch contacts 
The forces which operate on 
the moving plunger (which slides freely in a brass tube in oil) 
are over 80 pounds at the commencement of the stroke, and are 
several pounds at the end. The sliding plunger itself weighs 3 
pounds. We have, therefore, a margin of safety of many hun- 
dred per cent. As the car passes on, there is a breaking of the 
magnetic and also of the electric circuit, making security doubly 
sure. And there is yet a third line of defence to the public in 
that our switch is actually earthed, if when the car passes on 
the switch fails to open: for then the plunger earths the switch. 
In that event the fuse would be blown, effectually protecting the 
public from the possibility of a stud being left alive in the road- 
way. 

It will be seen from the diagram that three cups are em- 
ployed, the two outer being connected to the main and the stud 
respectively. The main cup is enclosed in a metal sheath (not 
shown) permanently connected to earth, so that it is impossible 
for current to reach the stud except when the yoke is down. 
Now it will be seen from Fig. 1 that when the plunger is down 
it earths the centre cup, so that if from any accident whatever 
the yoke piece fails to open the switch after a car has gone past, 
the plunger puts the stud to earth and blows the fuse between 
it and the main. It is not necessary to have any special mode 
of connecting up the switch boxes. Either shunt or series 
coils may be used. In practice we prefer a shunt coil because 
the slightly increased expense is more than compensated for by 
the smallness of the bulk. Our connections are shown diagram- 
matically in Fig. 2, which sufficiently explains itself. Only one 
skate is employed and this is in the centre of the car. This gives 
much greater facility in going round curves than where two 
skates and two rows of studs are necessary. 


Three-Phase Railway at Evian-les-Bains. 


TBS railway, the first one using this system installed in 

France, was inaugurated July 10, at Evian-les-Bains. Al- 
though established for a special purpose, and notwithstanding 
its short line, the unevenness of the ground, the inclines and 
curves, and even the nature of the installation presenting difficul- 
ties of an entirely new nature, the house of Lombard-Gerin & 
Co., and Ganz, of Buda-Pesth, have achieved a creditable piece 
of work. 

This line, constructed entirely on the grounds of the Evian 
Hotel Company, runs from the hot baths to the Grand Hotel 
des Bains, as shown on the map. The road starts from the re- 
freshment room court, follows with numerous curves the large 
shaded alleys of the grounds of the hotel, emerging at the ter- 
race of the Grand Hotel, where a magnificent view is presented 
to the eye. The beauty of the landscape, the comfort and ele- 
gance of the car, the interior decorations of which recall those 
of the Austro-Hungarian imperial train, make the passengers re- 
gret the shortness of the journey. 

The trip takes two minutes, or, more exactly, it requires one 
minute and forty-five seconds to go the distance of 987 feet, be- 
tween the hotel and the hot bath establishment, which corres- 
ponds to a speed of six and a quarter miles per hour. This low 
speed was adopted on account of the contour of the road which 
presents numerous curves, 50 feet in radius, and grades attain- 
ing almost 104 per cent. on curves of 108 feet. On the line at 
Lugano, started two years ago, it may be recalled that the maxi- 
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mum grade did not exceed 6 per cent. Besides, the grades are 
continuous, except two levels of about sixteen feet at the ter- 
mini. But the difficulties resulting from the undulating profile 
of the road are but secondary, when compared with those pro- 
ceeding from the supply of current to the railway itself. This 
is accomplished by looping it directly on to the lighting system 
like an ordinary motor, so that the motors of the railway repre- 
sent a rather large fraction of the power distributed to the 
village of Evian, and must be so controlled as not to produce 
any fluctuations in the lighting system. The necessary precau- 
tions involve difficulties due to handling with care the starting 
resistances, and maintaining the zrial line in good shape in order 
to avoid derailments, and insufficient contacts of the trolley 
wheels. The generating station situated about six and one-half 
miles distant, in the town of Chevenaz, on the banks of the 
Drause, delivers a three-phase current at 5,000 volts. The pri- 
mary line is composed of four wires, of which one is neutral. 
This distributes the current to the entire city of Evian after its 
voltage has been reduced by transformers. 

The lamps operate at a voltage of 120 and the railway at 200. 
The overhead line consisting of two bronze wires each .23 inch 
in diameter, is supported on handsome wrought iron brackets 
fastened to the poles. Around curves of 50 feet radius the poles 
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MAP SHOWING ROUTE OF EVIAN-LES-BAINS RAILWAY. 


are placed 33 feet apart. The third conductor is the track itself, 
the joints of which are connected by strips of copper attached by 
means of double conical rivets. The rails are of the Vignol 
type of steel, weighing 16 to 24 pounds per yard. 

The three conductors coming from the transformers are car- 
ried to the point of distribution at which place are located a 
three-pole interrupter, a three-phase meter, amperemeters and 
recording voltmeters, which record the pressure at each instant, 
so as to guard against fluctuations capable of affecting the lights. 

The car is 16 feet long and weighs, empty, 7,700 pounds. It 
will seat eight persons, and the two platforms can hold four per- 
sons each, making a total capacity of sixteen persons, including 
the motorman and conductor. The body of the car is fastened to 
the axles by means of a double elastic suspension formed of wire 
springs. The motor receives its current from the overhead line 
by a double trolley. The arrangement of the Lugano trolley 
has been very much simplified. In the old system the two 
trolleys were placed one behind the other and were entirely in- 
dependent of each other. In this installation the two trolleys 
have their poles mounted on the same base turning about a ball 
pivot and controlled by a steel spring in common. 
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The two poles are made of steel tubing sufficiently flexible to 
allow the trolleys to follow the overbead wire regardless of the 
variation of height of the latter. One of the two poles, insulated 


an pew eoen. 


ELEC. ENG. N. Y. 


DIAGRAM OF WIRING OF CAR, EVIAN-LES-BAINS RAILWAY. 


from the base by a bushing of ebonite, is connected to one of 
the ends of the inductor circuit of the motor by a ring placed 
around the axis of the pivot and carefully insulated from the 
roof of the car body. The base is connected to the second 
terminal of the motor, the third one being connected directly 
to the frame. The car has but one motor placed between the 
two axles. Its normal capacity of 15 h. p. ran up at the time it 
was tested to 28 h. p. for more than one hour. Its weight is 
1,760 pounds. The inductor winding is three-phase and the in- 
duced circuit two-phase with the common wire at its three ex- 
tremities connected to three rings, permitting the insertion of 
the regulating and starting resistances. 

The motor, like that of the contiuous current type, is com- 
pletely encased in a cast-iron box which protects it from dust 
and moisture. 

In order to be able to inspect the condition of the motor 
and gain access to the rings and bearings, there is located in 
the front of the box an opening which can be tightly closed by 
a lid. The motor has eight poles, and with a current of 50 


THREE-PHASE RAILWAY CONTROLLER, EVIAN-LES-BAINS 


ROAD. 


periods it makes about 700 revolutions per minute with a varia- 
tion of 6 to 7 per cent. It is connected to both axles by means 
of a double reduction gearing with a coefficient of one-quarter 
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and wheels with Galle chains having the ratio of % to 3. 
Each platform is provided with a controller, shown in the figure. 
To the right of the conductor is located the controller handle, 
an the middle the alarm bell and lastly the handle for operating 
the sand box. The controller is composed of two entirely dis- 
tinct parts, but connected mechanically. At the lower end is an 
interrupter for reversing the inductor circuit. Below is the ap- 
paratus for throwing in and out the rheostat which consists of 
nine steps for the forward movement and two for the backward 
movement. The rheostat consists of a series of iron plates and 
is laminated with sheets of asbestos. The variation is produced 
without shock when the intensity is 15 to 20 amperes. It should 
be remarked that the speed is practically constant, whatever the 
grade and curves may be, the amperes alone varying from 30 
to 70. 

In the descent an electric brake is used, the principle of which 
is quite different from that used on continuous current railways. 
In these the electric brakage permits of a very small variation 
of speed, while with the three-phase system one cannot reduce 
it below the normal speed, the motor having to exceed the speed 
of synchronism before it can act as a brake. A certain danger 
is possible from derailment of the two trolleys, but in a well- 
equipped line this accident is not liable to happen, and in case 
one trolley should derail, the other is sufficient to transform the 
motor into a generator. Besides, the car is furnished with a 
shoe brake, which in case of accident can quickly bring the car 
to a standstill in the ordinary way. Aside from small incon- 
veniences the electrical braking of three-phase motors presents 


certain advantages, more apparent in large installations. Be- 
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sides its simplicity, for it does not need a supplementary con- 
troller, the plane of the forward movement and those of brak- 
age are the same, and we can employ its regulating influence 
on the current generated at the central station. Less energy is 
wasted than by the continuous current motor, as the three-phase 
motor becoming a generator aids the current on the line and 
also adds its share to the production of current in the generating 
station. 

The adhesion on steep grades, as well as the brakage on the 
descents, is assisted by the employment of an entirely new sand 
box. Under the front platform of the car can be seen an iron 
cylinder within which are two chutes which deposit the sand in 
front of the wheels. Within this fixed cylinder is a movable 
cylinder filled with sand, and which has two orifices. A pinion 
and a toothed wheel operated from the platform by a lever, per- 
mit a half turn of the cylinder making the two upper orifices in 
the movable cylinder to correspond with the two lower orifices 
in the fixed cylinder. At each movement of the sand box all 
the sand is violently shaken and can be sifted out with great 
facility. 

The firm Lombard-Gerin & Co., in spite of the very short time 
given them for the study and execution of this railway, did not 
hesitate to propose the three-phase solution of the problem, 
which, in this particular case, proves itself simple and practical. 

The excellent results achieved on this road permit one to con- 
clude that electric traction using the three-phase current from 
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now on may be considered a practical solution of various trac- 
tion problems. 

We are indebted to “La Revue Technique” for the above de- 
tails and to that journal and “L’Industrie Electrique” for the 
illustrations. 


ALTERNATING CURRENT WIRING AND DISTRIBU- 
TION. By William Le Roy Emmet. New York, 1898. 
The Electrical Engineer. Second Edition, revised and ex- 
tended; 4%4 x 7 in.; 98 pages; cloth. Price, $1. 

Mr. Emmet’s work is so well known and appreciated that it 
seems hardly necessary to revert to it again were it not for the 
fact that a second edition has now made its appearance. In 
this edition the author, while retaining all his useful explanations 
and methods for determining the proper methods of distribution, 
has added a large amount of useful information and hints bear- 
ing directly upon the question of proper wiring where an alter- 
nating motor load is included in the system. It is to be noted 
that most central station managers have in the past, as it were, 
“reckoned without their host,” and hence the hints and other 
useful information on motor load given in the new edition of 
Mr. Emmet’s work will prove of special value. In fact, there 
is no case in alternating current distribution whether for local 
or for long distance work that Mr. Emmet does not treat of 
specifically, and one might say, work out by example; so that 
the book is adapted, as above stated, to all classes of alternating 
current distribution work. An appendix on General Wiring 
Formule with a very valuable table of wiring for 30, 65 and 125 
cycles, and for single-phase, two-phase and three-phase work is 
added. We may safely say that no station manager can afford 
to be without this handy volume on his working desk. 


THE STORAGE BATTERY, A Practical Treatise on the 
Construction, Theory and Use of Secondary Batteries, by 
Augustus Treadwell, Jr., E. E. Cloth, 257 pages, 117 illus- 
trations; price, $1.75. Macmillan. 

This work is of special value to scientists, especially those in- 
terested in electricity as applied to storage batteries, and contains 
a description in detail of the latest inventions and most econom- 
ical plans relating to storage development. Chapter 1 is devoted 
to the classification of batteries, Reynier’s classification, as mod- 
ified by the author, being employed. Chapters II., III. and IV. 
are devoted to the lead-sulphuric acid group. This class in- 
cludes all those cells belonging to the Planté and Faure groups, 
thus including the great majority of batteries in use to-day, 
about 114 cells being described. Chapter V. is devoted to those 
batteries in which one or both electrodes are of some other metal 
than lead; this includes the lead-copper, lead-zinc and alkaline- 
zincate genera and miscellaneous types, 26 cells being described 
under these four heads. 

Chapter VI. is devoted to the theory of the storage battery. 
This chapter was submitted to and approved by a prominent 
chemist, and will be found to give the latest views of the most 
prominent investigators. Two chapters are devoted to storage 
battery applications, first as applied to lighting and power 
plants and telegraphic work, and second as applied to traction 
purposes. In Chapter VII. the most prominent lighting and 
telegraph plants are described and illustrated. In Chapter VIII. 
many prominent storage battery roads are described, both as to 
equipment and running cost and the growing subject of automo- 
biles carefully considered. Chapter IX., on the management of 
storage batteries, will be found to be complete in every detail 
and to give the latest and best practice concerning the manufac- 
ture and use of storage batteries. In the Appendix will be found 
rules for the measurement of the e. m. f. and internal resistance 
of batteries and data for the calculation of the theoretical and 
practical calculation of storage battery elements. 

Unique features of the book are the table giving data for all 
storage batteries on the market to-day, and a great number of 
charge and discharge curves for the more prominent types. In 
the table will be found such data as will enable batteries to be 
easily compared, together with the names of the investigators 
who conducted the tests. 
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Manchester Standard Wiring Rules and Regula- 
tions. 


HE question of standardization of materials, methods, terms 
and symbols is one to which periodic reference is made in 
these columns, this being quite in accordance with the manner 
in which the subject is taken up by numerous municipalities and 
scientific bodies. Again and again attempts are made to find 
a satisfactory solution for the various problems which present 
themselves, but so many obstacles are continually met with, so 
much “red tape” has to be overcome, and the state of the art is 
undergoing so many changes that it may well be asked whether 
standardization will ever be realized. Each attempt, however, 
designed to approach a solution, is received with satisfaction and 
deserves encouragement. In our own country we have fortu- 
nately recognized the necessity of a national settlement of all 
questions of this character affecting more than one set of work- 
ers and the adoption of rules applicable in all parts of the Union. 
This fact is evidenced by the set of wiring rules formulated two 
years ago by the joint committee appointed by several national 
bodies of engineers, underwriters and others interested in the 
matter. The rules thus adopted by these bodies have, on ac- 
count of their national indorsement, become standard and ap- 
plicable throughout the United States. Another step in the 
right direction, and one which has a bearing on this sub- 
ject was the preliminary report of the Committee on Stand- 
ardization of the A. I. E. E. submitted at their recent meet- 
ing at Omaha, which defined electrical terms and apparatus 
most ably and suggested standard methods of testing. That 
committee was composed of men representing every branch 
of the industry, and its work will for that reason undoubtedly 
receive favorable recognition. In this connection we might also 
mention the standard diagrams proposed by the Chicago Elec- 
trical Association. At variance, however, with this desideratum 
of united action is the practice of our English cousins, who, for 
unaccountable reasons, are adopting rules and regulations to 
cover the practice of each large municipality. These rules differ 
largely from, and often flatly contradict each other, the ill effect 
of which must be apparent. Thus, for instance, in Manchester 
it is ordered that the frames of all motors be connected to the 
ground and in Oldham they are to be efficiently insulated there- 
from. Again, in Chelsea tin wire is to be used for fuses, in 
Islington tinned copper wire, and in St. Pancras tin strip 
stamped with the number of amperes of the normal maximum 
current it is to carry. Numerous examples of even more dis- 
tracting discrepancy could be cited. 
The most recent English production of this kind, and one 
which in itself does great credit to its Chief Engineer, Mr. C. H. 
Wordingham, is a pamphlet issued by the electricity department 
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of the Manchester Corporation. It contains “Regulations as 
to the Supply of Electric Energy to be Observed by Consumers 
and Electrical Contractors.” The rules as a whole appear to 
have been carefully framed, but some of them seem unneces- 
sarily severe and exacting. It might, of course, be questioned 
whether the laying down of such regulations comes within the 
province of central station management, but if backed by an act 
of Parliament or a city ordinance, such a step may be productive 
of good. Among the chief points of novelty in the pamphlet 
is noticed a chapter dealing with the examination and registra- 
tion of various designs of fittings. In future only those fittings 
will be allowed to be used which have passed certain definite 
tests, which are set forth in the regulations and a certificate to 
that effect is issued by the Corporation. Such fittings will be 
known as “Approved Fittings,” and contractors will be entitled 
to use them without individual samples being tested during the 
period the certificate is in force, which is one year. [t may be 
renewed from year to year at the discretion of the City Elec- 
trical Engineer without further tests of the article. This is cer- 
tainly a step in the right direction, but it appears as if the same 
thing could be accomplished by prescribing certain conditions, 
mainly those of insulation, which would have to be complied 
with by the contractors. 

There is a most interesting and in some places unique chap- 
ter on “Radiators,” which term includes electric stoves, ovens, 
hot plates and cooking apparatus generally. The voltages at 
which continuous current will be supplied are 100, 200, 300, or 
400, and not I10, 220 and 440, as is common in this country. 
The balancing of circuits is accomplished in a manner foreign 
to our practice, where no difficulty is experienced with the well 
developed three-wire system of distribution. In the words of 
the pamphlet: “For all purposes except motors, a demand up 
to 214 k. w. will be supplied from one pair of terminals; above 
214 k. w. the consuming devices must be divided into two ap- 
proximately equal circuits. If above 5 k. w. they must be 
divided into four approximately equal circuits. Current will 
be supplied at 200 volts for motors absorbing not more than 24% 
k. w., i. e., 3% elec. h. p.; above 24% k. w. at 400 volts. Motors 
taking not more than 34 k. w., or 1 elec. h. p. will be supplied 
at 100 volts, if desired.” 

Another requirement, the necessity for which does not seem 
apparent, relates to exterior wiring, namely, that all conductors, 
however they may be insulated or protected, must be laid in a 
wooden trough filled with Trinidad bitumen, and the trough 
must be covered with a board. Besides, the consumers are 
strongly advised to have such conductors laid by the Corpora- 
tion, at cost price; and after they are once laid the entire re- 
sponsibility for their maintenance rests with the consumer. 

However, as stated above, Mr. Wordingham deserves great 
credit for his admirable compilation of regulations which, we 
understand, are well suited for English practice. But why these 
rules or similar ones are not approved by a representative com- 
mittee and made standard throughout the country is still a 
mystery. 


The Success of the Conduit Trolley. 


HE New York papers have been busy the past week award- 
ing contracts on behalf of the Third Avenue Railroad to 
various concerns—Westinghouse Co., Johnson Co., National 
Conduit Co. and others—for various parts of the equipment 
necessary for the adoption of the conduit trolley. These con- 
tracts, noted in detail elsewhere, run into millions, and we can 
only hope that they are all to be carried out forthwith, as it will 
put a lot of money in useful circulation. We note, however, that 
from different parts of the country come suggestions that other 
lines must also follow suit, because the franchises in numerous 
cities require the taking down of the overhead trolley lines just 
as soon as the success of some other electrical system dispens- 
ing with them has been duly established. Well, the conduit 
trolley seems to be a fair success in New York, but it does not 
yet follow that the system is everywhere advantageous. Even 
some of the lines where it might pay, have a heavy investment in 
their overhead lines, and are hardly in a position to raise new 
capital. As the “Engineering News” remarks, in touching on 
this point: “To bankrupt a city’s railway companies will in the 
long run injure the city, and the patrons of its railways, as well 
as those who own the railways,” and it adds that “the deadly 
overhead wire has an astonishingly small record of accidents 
against it.” 
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Besides, as our contemporary points out shrewdly, there are 
other things worth bargaining for, which would become impos- 
sible with increased burdens of investment before the old plant 
has paid for itself and worn itself out. ‘‘Concessions in the form 
of reduced fares, especially to children and workmen; extensions 
to outlying suburbs in need of better communication; or even 
increased cash payments to the city as rental for the use of the 
streets, would in most cases, be of much more real value to the 
citizens than the removal of the poles and overhead wires.” In 
other words, it becomes a matter of practical politics and 
economics rather than of technical accomplishments in regard to 
which little doubt now remains. We think that the overhead 
trolley companies thus concerned might, however, well ask for 
a surcease pending the development not merely of an open, slot 
conduit, but of a closed, surface contact method; and back of 
that, pending also the ultimate triumph of storage battery trac- 
tion. They may well argue that perhaps the trolley-in-the-slot 
is only a partial, temporary solution of the matter, and does not 
affect their franchise pledges. 


Submarine Cables in International Politics. 


AN interesting article appeared recently in the “Revue des 

Deux Mondes,” from the pen of M. Lazare Weiller, on the 
“Annihilation of Distance,” and devoted to a historical discus- 
sion of the work done in telegraphy during the past one hundred 
years and in telephony during the past twenty. As might be ex- 
pected, M. Weiller deals very instructively with the question of 
line material and the construction and laying of submarine 
cables. 

It is with regard to the enormous development of submarine 
cable work in English hands that M. Weiller’s remarks are of 
the most general interest, for if his views and wishes were car- 
ried out, there would certainly begin another great era of cable 
laying. After summarizing the cables laid by different nations, 
he cries: “What are these, however, alongside the endless Eng- 
lish lines, which are ubiquitous, enclosing the entire world in a 
veritable spider’s web?” He closes his article by pointing out 
what has recently been done by France in the North Atlantic, 
and says: “This is only a modest beginning, but it may serve at 


least, in the course of a year, to release our colonies in America. 


from the telegraphic control of our neighbors across the chan- 
nel.” 

Such a comment brings up many inquiries. 
sumes that cables exist for two purposes. One is political, the 
other is financial. Now, it is possible that the French colonies 
on this side of the globe are worth politically a special cable, 
but we doubt it seriously. On the other hand, the French cable 
regarded as a commercial enterprise is like any other, to be 
judged by its permanence and by the dividends it pays. M. 
Weiller associates the two aspects of the case in a striking man- 
ner when he surveys the situation.elsewhere, and it is his pro- 
gramme of development that makes us call attention to “the 
way it strikes a Frenchman,” to use his own language. We are 
often treated to alarmist articles on what would happen to Eng- 
land if she could get no grain, but there is another side to the 
story in considering what might happen to France, for example, 
if she could get no cable messages and send none. Looking at 
the strategic cables and cable landing points eastward from 
Gibraltar to Singapore, M. Weiller remarks that in case of a war: 
“While our governmental dispatches are destroyed or delayed, 
the English Admiralty remains free to issue all the needful in- 
structions to move its fleets. Here surely is a serious peril, and 
one which would render the changes of a conflict singularly un- 
equal.” He further suggests the “well remembered cases of 
Morocco and Siam,” when by the opportune breaking or block- 
ing of the cable, “the English diplomatists were the first if not 
indeed the only persons to be informed of acts which equally 
concern other countries.” 

If we follow M. Weiller aright in what he is aiming at, though 
it may not be baldly expressed in his article, he would suggest 
an entire duplication on French account of the present English 
submarine cable system, representing not less than $150,000,000. 
Then France would be in touch with all her colonies quite in- 
dependent of any other service, and able to reach her fleets and 
armies without interruption. Perhaps. First of all, points for 
landing these cables on French territory would have to be found, 
and that seems impossible, unless France proposes to obtain con- 
cessions or seize new territory for the purpose. Even should 
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she be able to reach her fleets, the necessity of coaling stations, 
not less than cable stations, might make itself felt very disagree- 
ably. It is with her as it is with us in our new foreign relations. 
Our colonies and possessions are not going to be safely Ameri- 
can unless we can reach them and protect them by cables and 
coaling stations; but on financial grounds there does not appear 
to be much warrant for duplicating lines that English companies 
have already laid and which are adequate to the traffic. 

It is an extraordinary fact that while the English cable lines 
do serve a strategic purpose, they earn a handsome income for 
the stockholders, and probably there would not be a mile less 
if all “imperial” considerations were dropped out of the reckon- 
ing. There may be some English cables existing and operating 
only because of their political value, but a close study of the 
map does not reveal them. If England encouraged cables for 
political reasons alone, she would certainly have had one from 
the Canadian Pacific shore to a Far East point long ago. But 
her diplomatists and capitalists have been waiting until it would 
pay commercially; and it is not built yet. For France to build 
where England, with enormous interests, has neglected to do 
so would, however, on any score, look like a reckless exposure 
of capital and property under very untoward risks and hazards; 
yet if Mr. Weiller wants a chance for new cable work for his 
country, there it lies rather than in some territory where the 
cables are already six and ten deep. 


An Elevated Example from Chicago. 


HE managers of the Manhattan Elevated system in New 
York talk as though they had the problem of the ages on 
their hands when invited to make a change from steam to elec- 
tricity. Yet, as a matter of fact, there are many trolley roads in 
the country that have to deal with about as heavy a traffic as 
theirs, under far more difficult conditions, and there are elevated 
roads that have tried electricity with the results that might have 
been expected from the change. The South Side Elevated in 
Chicago was in pretty bad shape. It adopted the Sprague ‘‘mul- 
tiple unit” system, and the data of some four or five months 
of trial points only in one direction. Up to the time of resorting 
to electricity, the operating expenses of the system had been 80 
per cent. of the total gross income. Now, according to figures 
which we find in the Chicago “Record,” there has been since the 
adoption of the “multiple unit” system, a reduction of 25 per 
cent. in operating and a gain of 50 per cent. in traffic. This 
means a new value for the stock, and quotations show that the 
significance of the situation is not overlooked, for the stock has 
been scoring high-water prices. The New York Manhattan 
with a saving of 25 per cent. in operating expenses and a gain 
of 50 per cent. in traffic would not long present the sickly front 
it now does. 

As we go to press, it is again rumored that a contract for the 
equipment has been given out to the Westinghouse Company. 
The news is too good to be true. To borrow a phrase current in 
other matters, “there are several lives between” the benefit 
thus to be conferred and the New York public. If the change 
comes, we Shall believe it, but it would be easier to believe if 
coritrol of the road had passed into new hands. 


Electricity on Brooklyn “L” Road. 


Mr. John Lundie, of Chicago, has been appointed special en- 
gineering expert of the Brooklyn Elevated Railroad Company. 
He is at present associated with the Illinois Central Railroad 
Company in a position similar to his new one. It will be his 
duty to inspect the road and prepare plans, specifications and 
estimates for equipping the Lexington Avenue and the Fifth 
Avenue lines with electric motive power. It was said at the 
office of the company last week that the work of equipping the 
road would be begun about the middle of next month, and that 
before the work is completed the company will be out of the 
hands of a receiver. 


Lighting in Turkey. 


Concessions for electrical lighting and traction in Smyrna 
and Salonica have been granted by the Porte to Sir Ellis Ash- 
mead Bartlett, M. P., who stood out for Turkey in England at 
the time of the Armenian massacres. Priority of right is prom- 
ised him also in Constantinople whenever the Sultan makes up 
his mind to allow electricity in his capital. 
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The Plant ofthe Long Beach & San Pedro 
Electric Co. 


T FERE are many charming resorts and prosperous cities 

growing up on the coast of Southern California, and none 
of them have brighter prospects than Long Beach, near San Pe- 
dro, and practically constituting a part of what may be called 
Greater Los Angeles. The feature from which the town derives 
its name is a great attraction, and in all the elements that go to 
make a modern city agreeable to live in all the year round Long 
Beach is also well to the front. One of the most interesting 
points in its development has been the part played in its elec- 
trical affairs by a woman. 

The story is one of unusual interest and worth the telling. 
In the spring of 1895 Mrs. Iva E. Tutt applied for and obtained a 
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have been careful to always install only the most efficient appa- 
ratus and to arrange the station with a view to enlarging without 
at any time affecting the general plan of the whole. We use 
Sterling water tube boilers, with a steam pressure of 180 pounds; 
Ball tandem compound engine, 320 revolutions per minute, Gen- 
eral Electric compound wound generator, 1,500 revolutions per 
minute, Fuller duplex water pump and rotary oil pump. The 
question of fuel is, or has been until the past few years, the one 
serious problem in the development of power in Southern Cali- 
fornia. It has been solved by the use of crude oil, which is a 
natural product of this section and is rated on the basis of coal 
at $3 per ton. Our fuel is pumped into an 8-inch stand pipe, 
with an overflow pipe which maintains an even pressure of 13 
pounds on the gauge and feeds to a Wilgers burner by gravity. 
This burner is the invention of a Los Angeles man and is the 
best on the market for this grade of oil. It consists of a simple 
but effective device by which the oil is sprayed in fan shape onto 
a jet of live steam. In our case the steam is superheated by pass- 
ing the steam pipe through the furnace and a perfect combus- 
tion is the result, assisted no doubt by a mechanical draft, which 
is produced by an electrically driven fan, the motor and fan be- 
ing placed in the ash pit door. The oil is piped directly into 


Switchboard. 


franchise granting her the right to erect, operate and main- 
tain an electric plant to supply light, heat and power in Long 
Beach, and she immediately began negotiations for the purchase 
of property and the necessary machinery and electrical equip- 
ment. On July 25, 1895, the plant was in successful operation, 
and the service has been continuous and growing to the present 
time. In the fall of the same year she applied for and obtained 
a similar franchise in San Pedro, and on April 7, 1896, the trans- 
mission line connecting the two cities by way of Terminal Island 
and by a submarine cable under the inner harbor at San Pedro, 
being completed, the two cities were connected, and were suc- 
cessfully lighted from the same central station. Terminal Island 
has since been added, and makes a brilliant showing at night, 
with the long rows of wharf and sidewalk lights and the bril- 
liantly illuminated club house and cottages. 

The company was incorporated in 1896, and has been under 
the personal management of Mrs. Tutt, who is equally at home 
in the management of its business affairs and in the operation of 
the station apparatus. With regard to the plant and its opera- 
tion, Mrs. Tutt writes us as follows: 

“Our plant is a small one, but is a model one as well, as we 


LONG BEACH AND SAN PEDRO ELECTRIC COMPANY. 
Mrs. Iva E. Tutt, Manager. 
Engine Room. 


The Dynamos. 


our tanks from the tracks of the Los Angeles Terminal Railway 
and feeds by gravity. Our floors are cement throughout; the 
switchboard is slate. The main line, carrying 2,000 volts, con- 
necting the city of San Pedro with the power house, runs under 
the inner harbor at the narrowest point, the cables being about 
10,000 feet long. We have never had any trouble from leakage 
or with the fuse boxes at the junction of the cable and main 
lines. Never, did I say? I mean only once, when some individ- ` 
ual whose curiosity got the best of him, cut through the lead 
armor and through the rubber insulation under the pier where 
the cable lands, at low tide, and when the tide came in naturally 
the lights went out, likewise one large transformer which went 
up in noise and smoke. However, we have been very fortunate 
so far, and hope to continue to be, but it means constant care, 
in this as in all business affairs, if one expects to succeed. We 
have twenty-seven miles of main lines and three large transform- 
ers, with three-wire secondary distributions from each. On our 
street circuits we use 220 volts, two lamps in series on each 
standard. To allow for line losses we use 110 volt lamps at Long 
Beach nearest the station, 104 volts at Terminal Island, the next 
on the line, and 100 volts at San Pedro, five miles away, the 


October 20, 1898. ] 


pressure being maintained at all points equally. Our service has 
also been only interrupted once in the past seven months, and 
that for fifteen minutes at 11 o’clock one night, when a nut 
worked loose on the piston rod. Of course, fuses blow some- 
times and lamps burn out, but the station work is uninter- 
rupted.” 

It may be added that the officers of the company are E. S. 
Tutt, president; C. C. Glass, vice-president and electrician; Iva 
E. Tutt, secretary, treasurer and general manager, who are di- 
rectors with F. J. Thomas and W. M. Glass. The capital stock 
1s $50,000. The plant, which we illustrate herewith, is kept in 
very neat and efficient condition. We are glad to accompany the 
views of it with a portrait of Mrs. Tutt, the general manager, 
whose intelligent grasp of her work is well indicated by the re- 
marks from her letter, quoted above. 


The Use of Electric Balloon Signalling in Arctic 


and Antarctic Expeditions.’ 
BY ERIC BRUCE. 


HE author said the absence of means of intercommunication 
was one of the most distressing deprivations which befel 

the Arctic and Antarctic explorer. In Dr. Nansen’s recent ex- 
pedition, the want of some bond of communication between the 
drifting ship and a party leaving the vessel ior crly shert excur- 
sions was severely felt, and greatly restricted the researches of 
the expedition. A means of communication could be afforded 
by the system of electric balloon signalling invented by the 
author, adopted for war signalling purposes by the British, 
Belgian, and Italian Governments, and lately adapted to the 
wants of Arctic and Antarctic exploration. Signalling with flag 
or lantern from the car of an ordinary captive balloon, worked 
from the deck of a ship, was possible, but such a method neces- 
sitated a large balloon, with its cumbersome accessories, and 
was therefore impracticable in Arctic expeditions. In electric 
balloon signalling, the signaller and most of the apparatus re- 
mained on the ground or deck of the ship. Since the weight of 
the car, signaller, and apparatus was abolished, the balloon could 
be of such a moderate size as to be practical. The apparatus 
consisted of a balloon made of a translucent material and filled 
with hydrogen or coal gas. In the balloon were placed several 
incandescent electric lamps in metallic circuit with a source of 
electricity on the ground or deck of the ship. In the circuit on 
the deck was an apparatus for making and breaking contact 
rapidly. By varying the duration of the flashes of light in the 
balloon, it was possible to signal according to the Morse code. 
In the signalling key there were carbon contacts, renewable 
when worn away by sparking. The key was placed on a switch- 
board, which was provided with a means of turning the current 
on to the lamps in the balloon, either through the key or 
directly for continuous illumination. The speed of signalling 
depended entirely upon the thickness of the carbon filaments in 
the lamps. The material selected for making electric balloons 
that were designed for Arctic work was goldbeaters’ skin, which 
was light, strong, and retentive of hydrogen. The smallest size 
goldbeaters’ skin balloon that would lift the lamps and a sufh- 
cient quantity of cable to be useful was 7 feet in diameter, having 
a capacity of 150 cubic feet. It took little over one tube to fill 
it. The electric incandescent lamps inside the balloon were 
supported one above the other on a holder made like a ladder. 
That form of ladder was convenient for admission into the nar- 
row neck of the balloon. The electric cable combined lightness, 
flexibility, and current capacity, being made of strands of copper, 
both leads being enclosed in one waterproofed outer insulation. 
The source of electric power for lighting the lamps in the 
balloon would probably be the dynamo, with which every future 
exploring vessel would probably be provided, and which could 
be efficiently worked with wind or hand-power. If a balloon 
and accessories were taken from the ship by an excursion party, 
light and portable storage cells could be used. The gas for fill- 
ing the balloons could be compressed in steel cylinders, or a 
portable apparatus could be used for making the hydrogen on 
the spot. This system of signalling made the signallers fairly 
independent of the configuration of the country. An electric 
balloon ascending from the deck of the exploring vessel would 
not only act as a beacon guide to exploring parties, but would 
flash signals relating to the drift of the ship or any other desir- 
able communication. If an exploring party could take another 
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balioon with them, complete intercourse could be established. 
If the Fram had had an electric balloon afloat, it would have 
been probably seen by Dr. Nansen when he was returning from 
his journey North, and possibly a long and perilous march 
might have been avoided. An electric balloon would have been 
an important addition to an Arctic station such as Elmwood. 
The electric balloon had been successfully manipulated, not only 
in calm and fair weather, but in half a gale, a snowstorm and 
mist; signals had been read and answered in spite of these ad- 
verse atmospherical conditions. Arctic records, however, in- 
cluded a large proportion of still and clear weather. Continu- 
ously illuminated, and sent up a short distance from the ship, 
the balloon would also be serviceable as a light for working 
parties, because of the diffusion of light from the large surface. 
Regarding the distance to which signals might be transmitted, 
it was reasonable to expect that, given a sufficient altitude, a 
high candle-power, and a clear atmosphere, through a telescope 
the flashes would be visible some 80 or even 100 miles. 

Mr. Douglas Archibald, who had used kites for meteorological 
observations since 1884, said there were grounds for believing 
that kites would support a considerable weight, and transfer it 
from one place to another, gliding down gradually. But he 
thought the kite in conjunction with the captive balloon the 
better idea. Kites could be used for taking photographs of a 
country, and he believed they were destined to be used very 
much in future wars. 
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Some Views and Data On Municipal Owner- 
ship.—II. 


BY HENRY HOPKINS, 
Supt. Street Lighting, New Haven, Conn. 


I HAVE in the previous article shown that the usual life of 

municipal servants is short owing to change of political 
sentiment and power, and that such servants are liable to be tied 
with more or less red tape. It also makes a great deal of differ- 
ence to the officers and men if the general commanding them has 
full power to act, and to conduct an aggressive warfare, or 
whether he must wait for orders from headquarters to move on 
the enemy. Our late war has shown that. 

We will now consider one of the causes that lead to municipal 
agitation. Certain papers print statements in relation, to cost, 
very seldom giving anything but the price or contract rate. 
Well, we will treat on that question, and as I am more familiar 
with street lights than railways or water works, I will quote 
statistics of the former. Does not the number of lamps used, 
the candle power of gas, the size of the burner whether it burns 
3, 4, 5 or 6 feet of gas per hour, whether the lamps burn 1,080 
or 4,000 hours per annum make some difference? To my knowl- 
edge, there are over fifty different schedules of hours burnt, 
whether the city or contractor furnishes any or all of the fix- 
tures, or a whole or part of the labor, and who does the repairs 
and reglazing, etc. Nearly all the above points will apply to 
naphtha lamps. In the case of arc lights, the candle power; who 
owns the fixtures, pole lines, etc., whether steam or water power 
is used are all points of importance. And governing the gas 
and arc systems are the market price for labor, cost of coal, and 
freight. These are local conditions and must be carefully ad- 
justed to make a correct and intelligent comparison. It is to 
be regretted that reliable statistics so valuable are not more 
easily obtained. 

Again, every city department has a different mode of book- 
keeping, not an intentionally dishonest method, but often one 
calculated to make a good showing. This fact occurs over and 
over again in municipal ownership. The annual report shows 
a certain cost. A letter to the city clerk elicits another figure. 
Members of the court of council claim another. An expert 
is called in, and after a long and laborious task (which should 
not be so) yet another cost is obtained and a greater one, too. 

Does this not show that experienced men to run complicated 
and scientific plants are needed? 
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. LOSSES.—Losses by waste, if allowed to continue. will take 
the cost above contract price in every case. Are we as apt to 
be as careful of what does not belong to us, as with what is our 
own? We should be, of course, but are any of us? 

Now we come to the more serious points—the finances—for 
example, the taxes the city would lose if the corporation or pri- 
vate company was driven out of the field. Moreover, what suc- 
cessful business these days that is governed by continual im- 
provements in methods and machinery, can continue in compe- 
tition without considering the question of depreciation caused 
by new inventions, as well as the inevitable wear and tear of 
operating apparatus. Three per cent. is too low, 5 per cent. 
questionable, 7 per cent. more safe. Insurance on the plant; 
a certain per cent. of the repairs; amount paid for water used, 
as well as interest on the investments, and bonds, should be 
added to the cost of the lights to get an accurate and fair cost; 
then add cost of labor and other running expenses, and we will 
find that there are not millions in it. Commercial lighting is 
spoken of to help cut down the expenses. If this is to be done, 
why not run the bakeries, the stores and all the rest of the shops, 
and let everybody get all they want at “actual cost.” What a 


curious place this would be to live in, with no business run for 
a profit, and, therefore, no increase in the public wealth! 


mae Boston Exchange District of the N. E. Tel. 
and Tel. Co. 


OE of the largest and most important telephone exchanges 

in the country is that of the New England Telephone and 
Telegraph Co., in Boston, where the parent American Bell Tele- 
phone Co. is also seated. Not only is the central exchange a 
very busy one, but owing to the great development of the resi- 
dential suburbs of Boston, the sub-exchange system is most 
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complete in the provision made for that special class of business. 

The Boston Exchange district includes five exchanges located 
in Boston proper, as follows: Main office, 125 Milk street; 
Haymarket office, at 7 Chardon street; Oxford office, on Oxford 
street; Tremont office, on Albion street; Back Bay office, at 208 
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Newbury street, and 34 Suburban exchanges, as follows: Brigh- 
ton, Charlestown, Dorchester, East Boston, Jamaica Plain, 
Milton, Roxbury and South Boston, all within the Boston city 
limits; and Arlington, Brookline, Cambridge, Canton, Chelsea, 
Dedham, Everett, Hingham, Hyde Park, Lexington, Malden, 
Medford, Melrose, Newton, Newton Highlands, Norwood, 
Quincy, Revere, Somerville, Wakefield, Waltham, Wellesley, 
West Newton, Winchester, Winthrop and Woburn. 

The five exchanges located in the heart of the city have direct 
communication each with the other by a system of local trunks 
equipped with automatic visual signalling devices that make it 
possible to transfer calls between them with very great prompt- 
ness. The Boston main office is made the relaying point for 
calls between the five principal offices and the suburban ex- 
changes, all trunks to and from suburban exchanges centering 
in the main office and being there handled under a system that 
permits extremely rapid transfer of calls to and from suburban 
exchanges with a minimum amount of labor. 

There are connected with the principal exchanges in the heart 
of the city 7,717 subscribers, as follows: Main office, 3,455; Hay- 
market, 2,003; Oxford, 910; Tremont, 567; Back Bay, 782, and 
the suburban exchanges, 8,836 subscribers. 

The toll line operating department is located in the operating 
room of the main exchange, the work of which may be divid=d 
into three principal divisions, as follows: (A) Toll line operating; 
(B) Switching; (C) Subscribers operating positions. In the toll 
line department there are 35 operators, handling 100 toll lines 
and 102 public station lines; in the switching department there are 
38 operators, handling an average of 1,600 calls per day each; 
in the subscribers operating department there are 53 operators, 
handling an average of 850 calls per day each. The total num- 
ber of calls handled daily by the Boston main office is about 
85,000 


The People’s Telephone Co.—Competition in 
Greater New York. 


T HE directors of the People’s Telephone Corporation, a new 

-company which was corporated in Albany last week with 
a capital stock of $5,000,000 for the purpose of establishing and 
operating a telephone system in the Greater New York territory, 
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MILK STREET EXCHANGE, BOSTON. 


are unanimous in asserting that the company intends to fight 
the telephone trust and will under no consideration sell out its 
interests to the Bell Company. In fact, it is said on good au- 
thority that all the stockholders of the new company have signed 
an ironclad agreement to the effect that they will not dispose of 
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their stock to any one without the consent of the majority of the 
incorporators of the new concern. This arrangement, it 1s 
thought, is designed to prevent the Bell Company from securing 
control of the new company, no matter what inducements may 
be offered. 

The directors are Silas B. Dutcher, J. E. Nichols, E. S. A. De 
Lima, Francis C. Travers, Frank Brainard, J. Fred Ackerman 
and Darwin R. James. The last named denies most emphatically 
that the new company has any relation whatever to the Board of 
Trade and Transportation beyond the mere fact that a number 
of men interested in the latter organization happen to be stock- 
holders in the former concern. He admitted, however, that the 
Board of Trade and Transportation has for some time been 
fighting the telephone monopoly and that it would doubtless be 
pleased at the prospect of cheaper telephone rates for the people 
of Manhattan and Brooklyn. In addition to the directors the 
following are incorporators of the new company: Gen. E. A. 
McAlpin, of D. H. McAlpin & Co., tobacco manufacturers; 
Gen. E. L. Molineux, of F. W. Devoe & C. T. Raynolds 
Co., paint and color manufacturers; Martin Schrenkeisen, of 
Schrenkeisen Co., furniture manufacturers; Ludwig Nissen, jew- 
eler, president, of the Manufacturers’ Association of Kings and 
Queens Counties; Frederick Potter, trustee of the O. B. Potter 
Trust; E. A. Cruikshank, former president of Real Estate Ex- 
change; B. Fisher, president of American Encaustic Tiling Co.; 
Lee Kohns, of L. Straus & Sons, china, etc.; William H. Wiley, 
fruit importer; Washington Winsor, president Mercantile Ex- 
change; Jeremiah Pangburn, Jr., secretary of Coal Trade Pro- 
tective Association; Milton Knapp, of Knapp & Mangam, grain; 
C. S. Mead, secretary New York Merchants’ Association; James 
G. Johnson, of J. G. Johnson & Co., millinery goods; Eugene H. 
Conklin, of Mulford, Cary & Conklin, leather; C. J. Gillis, of 
Gillis & Geoghegan, steam heating apparatus; Adrian Paradis, 
retail druggist, president of Kings County Pharmaceutical So- 


ciety, and George Thomson, president of New York Butchers’ . 


Calfskin Association. 

Mr. Frank S. Gardner, the secretary of the New York Board 
of Trade and Transportation, says: “The People’s Telephone 
Co. has all needed rights. In about a year it will compete 
actively with the former monopoly, and an immediate cut will 
be made in the unlimited service rate in Manhattan from $240, 
the present price, to $100, the new company’s charge, which in- 
cludes the right of free use of its public pay stations for 100 
calls per annum per subscriber. The message service rates for 
business places will be cut from $90 for 600 messages to $40 for 
400 messages. For larger numbers of messages on the message 
schedule, the rate goes as low as 4 cents per message. The resi- 
dence message rate for service on private wires will be $30. To 
families living in apartment houses and flats an unlimited serv- 
ice, connecting with all the other subscribers of the company, 
will be given for $1 per month on group lines. The unlimited 
service for business places in Brooklyn will be cut to $75 per 
year, the old company’s rate being now $150. The company will 
be able to give a subscriber connection in ten seconds from the 
time a signal is sent.” The nature of the apparatus to be used 
is not yet disclosed. It is said to be new. 


Iilegality of Slot Telephones in Chicago. 


A SPECIAL dispatch from Chicago of Oct. 10 says: In an 
opinion rendered to the judicatory committee of ‘the city 
council to-day, Corporation Counsel Thornton holds that the 
slot machine telephone as used by the Chicago Telephone Com- 
pany is illegal. Under an existing ordinance the telephone com- 
pany is given permission to furnish telephone service to the pub- 
lic in accordance with a schedule filed with the city clerk. Coun- 
sel Thornton contends that the company has no right to charge 
any extra to an outsider for the use of the telephone when the 
company is already being paid by the party renting the telephone 
and leaves it to the option of the latter whether he shall make an 
extra charge or not. 

` The trouble originated in an attempt on the part of the 
renters of telephones to make the instruments a source of reve- 
nue instead of expense. This they did by paying the extra fee of 
$25, which the company charged when telephones hired by in- 
dividual customers were placed at the service of the public, and 
then collecting a fee of 10 cents from every outside user. The 
company asserted that these fees should go, not to the person on 
whose premises the instrument was established, but to itself. 
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The claim was based on a somewhat obscure clause in the com- 
pany’s contract with the city, whereby the company is required 
“to permit the use to the general public, and charge therefor 10 
cents for a local connection, and $25 increase upon the price to 
be charged for a private telephone.” The renters, on the other 
hand, saw in these words merely a prohibition against their fix- 
ing a rate higher than Io cents for transient service. Ignoring 
this interpretation, the company proceeded to substitute ‘‘dime- 
in-the-slot” telephones for the ordinary ones in all cases where 
the patronage of outsiders was invited. Strenuous opposition was 
made to this change, but the company enforced its contention 
by refusing to make public any except the new machines. Then 
the city council took the matter up, and now the Corporation 
Counsel has rendered the formal opinion in favor of the com- 
pany's rebellious customers. “The income from a public tele- 
phone,” he says, after quoting the clause given above, “plainly 
belongs to the lessee of the telephone instrument where it is 
open to the use of the general public. It is plainly optional with 
such lessee whether he will make the charge or not, and the 
limit of the income to the company from the public use of that 
telephone is plainly $25, in addition to the price charged for 
the business use of the lessee and his employees alone.” This 
view, if sustained by the courts, will abolish slot machine tele- 
phones in Chicago. : 


Independent Telephony in Cleveland. 


The Lorain, Ohio, “Daily Times,” says: J. B. Hoge has just 
decided to take the management of the Union Suburban Tele- 
graph & Telephone Co., of Cleveland. The company has a cap- 
ital stock of $1,000,000 and proposes to establish a system of 
suburban telephone lines over the State of Ohio. Mr. Hoge is 
the secretary of the company. He has taken offices at 716 Gar- 
field Building, Cleveland, which will be his headquarters here- 
after. Mr. Hoge will retain his official position with the local 
bank and will be at the bank every Saturday. He will, also, 
continue to reside here. Promotion has come to him as the 
result of hard work and excellent business ability. He com- 
menced at the lower rounds of the ladder and is rapidly reach- 
ing the top. The confidence being reposed in him by Cleveland 
capitalists is the highest tribute that could be paid to his busi- 
ness capability. The people of Lorain wish him well and they 
are doubly gratified that his step into a larger business field will 
not cause him and Mrs. Hoge to lose their residence in Lorain. 
Harry Critchfield, who was a candidate for nomination to Con- 
gress by the Wellington convention, will be the general attorney 
of the company. 


$3,000,000 for the N. Y. & N. J. Telephone Co. 


Announcement is made that the New York and New Jersey 
Telephone Company proposes to increase its stock from $5,000,- 
000 to $8,000,000. At a meeting of the directors held about two 
weeks ago the increase was decided upon, and a circular was 
issued to the stockholders, calling for a meeting on the 27th of 
this month, and explaining the necessity for the action. The 
increase is to be used in making extensions and improvements 
to the system, but it is not probable that all the three millions 
will be put out at once. Rather it will be put out as has been 
the custom of the company on similar occasions in the past, in 
small amounts as the occasion demands’. The new stock will 
be issued to the stockholders at par. 


Telegraphy in the Klondike. 


The Hon. John Roche, a member of the British Parliament, 
who is at present in Ottawa, expresses the opinion that by Jan. 
I next a land telegraph line will be built between Dawson City 
and Skaguay, and as soon as possible afterwards the latter place 
will be connected by cable with Vancouver. Mr. Roche rep- 
resents a number of English capitalists who have acquired 
the charter granted by the Dominion Parliament last session to 
a company to build this line from the coast to Dawson by way 
of the Yukon and its affluents. The plan is to construct a double 
land line from Skaguay to Lake Tagish and Fort Selkirk to the 
Klondike, following the present mounted-police route, so that 
the police posts may be used as telegraph stations. Work is to 
begin immediately. 
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ATLANTA, GA., has voted in favor of a municipal electric 
light plant. 


The St. James Portable Electric Burglar Alarm. 


“T HERE has been considerable demand for a burglar alarm 
which could be readily connected or disconnected, and 
carried in a grip or trunk. To meet this demand the apparatus 
shown below has been put on the market by the St. James 
Electric Co., of which Mr. Charles L. Ejdlitz, the well known 
electrical contractor, 1133 Broadway, is the president. 

The instrument consists of a small wooden box or case about 
5% inches in height and 11⁄4 inches in depth, containing two 
small dry cells which are connected in such a manner that the 
binding posts on the bell form the two connecting points; a 
small wooden cylinder with a plunger which is insulated on 
one end keeps two springs apart when inserted to a given dis- 
tance and when either withdrawn entirely or partly inserted 
makes a contact, causing the bell to ring. 

The bell is a regular 24-inch bell; the plunger is connected 
with flexible cords, the two ends of the cords being inserted 
directly into the binding posts of the bell. 

In order to control a window, as shown in the figure, the 
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ST. JAMES BURGLAR ALARM, ATTACHED TO A WINDOW. 


small wooden block is pressed against the frame, being provided 
with two pins which enter the wood, the box containing the bat- 
teries and to which the bell is fastened being set on a table or 
mantel near the window. The plunger is put into the cylinder 
to the marked point and the small chain attached to the window 
sash by means of the thumb tack and chain; if the window is 
raised, the plunger is withdrawn, the springs making contact 
on the inside which throws the current from the battery through 
the bell. 

To control a door, the small block or cylinder is pressed into 
the side of the box and the entire apparatus placed on the floor 
in front of the door as shown. The opening of the door forces 
the plunger into the cylinder, the springs making contact on 
the metal portion of the plunger throwing the current of the 
battery through the bell. The cylinder piston and cords all fit 
into the top of the box, so that when not in use it occupies only 
the space the size of the box. 
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This appliance is to be known as an electric portable burglar 
alarm and will be on the market about Oct. 15; they will be sold 
at $2 each retail and $1.50 wholesale. Mr. Eidlitz will be pleased 
to furnish any further information. 


The Use of Electricity in the Spanish-American 
War.’ 
BY THOS. G. GRIER. 


T.E application of electricity in the Army and Navy for its 

various and many purposes is recent, but its progress is 
rapid. The object of this paper is more to note the uses than to 
describe the details. 

The fortification board established ten years ago by the 
United States Government has developed complete and elab- 
orate plans for the equipment of coast fortifications. 

To condense as much as possible, a brief summary of the 
applications can be given by describing the methods employed 
at Fort Wadsworth, which lies just below New York City. In 
this fort the fire commander directs the attack from a sheltered 
station equipped with a Lewis range finder. There is also a 
position finder station and four battery commander stations. 
The fire commander is in direct communication with all by 
means of telephones. 

In the position finder’s station, together with numerous other 
instruments, is a dial telegraph, electric clock and telephone. 
One of the guns is equipped with a dial telegraph and another 
with a Sheehy teleotype, an instrument which indicates the 


ST. JAMES BURGLAR ALARM IN POSITION TO CONTROL 
DOOR. 


azimuth or angle from a predetermined line and gives the range 
or distance in yards the observed vessel is from the fort. Allof 
the commanders’ stations are, however, connected with the guns 
both by speaking tubes and telephones. l 
Observations are signaled to the guns, and the course and 
speed of a ship are plotted upon a miniature representation of 
the harbor. By means of an electric clock placed at every sta- 
tion absolute uniformity of time is obtained, and the probable 
course and range of a vessel for several minutes can be plotted 
from these observations, and without even seeing the vessel 
the gun can be elevated for the range and trained for the proper 
angle, and by means of a stop watch the order to fire given 80 
that the shot will fall upon the deck of a vessel whose course 
has been observed by men at a distance from the guns. The 


1Read before Chicago Electrical Association, Oct. 7, 1898. Abstract. 
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introduction of electricity for signaling has given this wonder- 
ful control to the fire commander over his batteries. 

Sandy Hook, at the mouth of the harbor, is connected by 
cable with Fort Wadsworth, and the approach of hostile ships 
may be telegraphed to the fire commander so that their course 
may be watched and the fort prepared at the proper time to do 
justice to the work before them. 

Sandy Hook was placed in telephone communication also with 
Washington during this summer, so that the Government was 
in position to receive or send messages to the fortifications. 
Fort Wadsworth has two 60,000 candle power searchlights to 
sweep the harbor and guard against the approach of vessels on 
dark and stormy nights. An electric light and power plant 
forms a portion of the outfit with a reserve storage battery to 
supplement the power station. 

The channel‘above the fort is mined, and should some of the 
vessels of a hostile fleet pass the guns of the fort, the observer 
at the submarine station would be plotting the course of nearby 
ships, by means of range finders or by information furnished 
them by the fort, and at the proper time fire the mine and sink 
the remnant of the fleet. 

The mining of the harbors was an important part of our coast 
defences, and the greatest demand for electrical wires and cables 
was for “torpedo cables” for use in submarine mines. There are 
two styles of cables used, a multiple cable of seven conductors 
which is used to connect the shore end to a junction box in the 
channel, and a single conductor cable which connects each con- 
ductor in the multiple cable to an independent mine, each con- 
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DIAGRAM OF MINES IN BOSTON HARBOR. 


ductor being numbered. Any mine may be exploded at will 
from the shore. 

When war was declared each of the manufacturers of sub- 
marine cable in this country received orders for all they could 
make in thirty days, and some were kept busy for sixty days, 
producing, probably, two hundred miles of multiple cable and 
two hundred miles of the single conductor. This has been dis- 
tributed from the Bay of Fundy to Florida. Some was sent to 
the gulf cities and some to California, Oregon and Washing- 
ton. One hundred and fifty miles of each size was under con- 
tract in the early part of August. The cost of seven-conductor 
cable averages about $1,900 per mile, and the single conductor 
about $450 per mile. 

Headquarters for work on submarine mines are at “Torpedo 
Station,” Willets Point, Tory Island, with Maj. John D. 
Wright in charge. 


SUBMARINE MINES. 


There are three different kinds of mines used in our harbor 
defence. 

First—Observation mines, which are fired from shore when a 
ship is judged, by observation, to be within effective range of 
the explosive. 

Second—Automatic mines, 
struck by a vessel. 

Third—Electrical contact mines, which, on being struck by a 
ship, give notice on shore, and the operator, by the throw of a 
switch, fires the mines. 

The method of firing observation mines and electrical con- 
tact mines are similar. Automatic mines may or may not be 
fired by electrical means. 

Mines may be placed upon the bottom of the harbor, and in 
such cases are called ground mines, and if they are contact 
mines the contact mechanism is contained in small buoys an- 
chored at a depth below low-water mark just sufficient for them 
to be an obstruction in the path of vessels. When the channel 


which are self-firing on being 
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is deep, buoyant or floating mines are used. A buoyant mine 
is more effective, as it lies nearer the object of attack, and for an 
equal effect does not require as large a charge of explosive. 


MINES IN BOSTON HARBOR. 


The shape and material of mines or mine cases are various, 
and the kinds employed at different points not always identical. 
However, a general description of the mines employed in Bos- 
ton harbor will give a good idea of the plan and design used in 
all other harbors. 

There were about one thousand mines planted in Boston har- 
bor, covering the main ship channel and ingress to the harbor 
where vessels of over 12-foot draft could go at low water. The 
regular Government mine consists of an upright iron cylinder 
about the shape of a top, with a strap on the bottom for hold- 
ing the cable. Galvanized steel rope secured by an anchorage 
of any kind, and in many cases of old horsecar rails, maintained 
the mines in position. The cable containing the electric wires 
runs up separately from the cable holding down the mines. 

As the demand was urgent and no mines of the Government 
pattern were to be had, the engineers in Boston used new ale 
barrels, a hole being bored in one end for the receipt of the 
contact mechanism and cable. The barrels were encircled with 
rope to make a sling to hold them down, a flat steel ring put 
around the rope so that the steel anchor cable attached to it 
would not cut through. These mines were of different sizes 
and held from 100 to 500 pounds of explosive gelatin. Ordinary 
dynamite was used in some mines where there was not enough 
gelatin to be obtained. This was put in through a small hole 
in the top where the electric contact mechanism is placed. 

The contact mechanism is connected through high resistance 
and by a battery circuit, using the cable and ground return for 
its conductors to an indicating and circuit-closing device located 
in the protected casement on shore. When a ship strikes a mine 
containing the device, deflecting the mine from its normal posi- 
tion, the battery circuit is closed; this operates an indicating 
mechanism which closes a break in the dynamo circuit and 
notifies the operator. To throw on the current for exploding a 
mine it is necessary to throw in a switch or plug after the first 
break is closed by the indicating device. This circuit can be 
closed without any contact from the vessel at the will of the 
officer in the casement. 

The firing switchboards at Boston consisted of an ordinary 
knife switch suitable to take 500 volts, with a spring which holds 
it out of contact at all times except when kept in position by the 
operator. These switches, one for every group of mines, were 
mounted on slate boards and plainly numbered with large let- 
ters. A dynamo developing one ampere at 500 volts, driven by 
an oil engine, furnished the exploding current. 
` The contact devices were made part by the Anchor Electric 
Company and part by the General Electric Company, the de- 
sign being that of the Government with several alterations made 
by Dr. Louis Bell, the engineer in charge for the Government, 
to shorten the time of manufacture. All of the parts of the 
contacting mechanism were of platinum or gold-plated brass to 
prevent any possibility of corrosion. The exploder consisted 
of a thin strip of platinum wire which was laid in a case of ful- 
minate, which in turn was put in a case of dry guncotton; the 
remainder of the explosive was wet. 

The mines were usually placed in groups of seven each, about 
150 feet apart, as shown in the figure. These groups of mines 
in Boston harbor were strung clear across the channel and in 
the main channel there were three lines. 

In this method, should a vessel be sunk by the first line of 
mines and the wreck not obstruct the passage for other vessels, 
the second line of mines would catch the next vessel and the 
third line the third vessel. Between the mines were small casks 
with contacting devices connected to mines on either side. 
These were cheaper than mines, but were equally serviceable 
and made the line complete, so that no vessel could get through. 

Our army in the field has its cable tents completely equipped 
with telephones and telegraph instruments. The telephone at 
Santiago and adjacent points before and after the siege was of 
great service, and cable tents: now have their names lengthened 
into the title of cable and telephone tents. 

The signaling and indicating devices used on vessels are: 
“Helm indicators,” “steering telegraphers,” “speed indicator,” 
“direction indicator,” “range indicating system,” “Fiske range 
finder,” “azimuth telegraph” and “transmitter of orders.” All 


_of the devices consist of galvanometers, which indicate on their 
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dials a difference of pressure, the dials being marked for the 
different offices the instruments perform, and with each instru- 
ment or system of instruments proper devices are used for alter- 
ing resistances and consequently changing pressures to accom- 
plish the ends in view. 

The steering telegraph is an arrangement of galvanometers, 
with a device for altering the resistance by hand. The captain 
sets the resistance from his station, having an instrument before 
him. The same indication appears upon an instrument in the 
wheelhouse, and by noting the helm indicator the captain is ad- 
vised when his order is obeyed. The same thing is true of the 
engine telegraph, the transmitter for orders and the azimuth 
telegraph. 

In the Fiske range finder, described in The Electrical Engi- 
neer at various times, the general principle is the measurement 
of the resistance of a conductor in the form of a Wheatstone 
bridge, there being two arcs of wire at the ends of a base line, 
corresponding to two contiguous members of the bridge. Two 
telescopes are located at the ends of the base line and carry 
contacts which move over the resistance wire as the telescopes 
are turned to be pointed upon any object. 

The speed indicator is in reality a small alternating current 
dynamo, the current being great or small according to the speed 
of the shaft, and the strength of the current indicating upon an 
alternating current galvanometer graduated in revolutions per 
minute. Six soft iron cores or inductors fastened to an iron 
ring on the shaft form the armature. These are rotated, the 
pole of a north and south magnet having two coils of wire at 
its extremities, the coils of wire being connected in series with 
the galvanometer. 

The direction indicator simply tells in which direction the 


shaft is turning. A permanent magnet fastened to a ring on the - 


shaft revolves in front of a soft iron bar, around which is a coil 
of wire that is connected to a galvanometer. The shaft revolv- 
ing in one direction throws the pointer to one side, and when 
its direction is reversed throws it to the other side. 
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Jones & Laughlin Co., Ltd., and the Production 
of Steel.—I. 


W HILE there are a bewildering number of blast furnaces, 

rolling mills and meta! working establishments in and 
about Pittsburg, there are only a few firms that conduct the 
steel business through all its stages from the ore to the market- 
able or finished product, such as Jones & Laughlin, Ltd. 
The increasing demand for metal structural material for elec- 
trical power houses, as well as for machine shops and car sta- 
tions, and, in fact, for all classes of buildings, prompts the in- 
quiry as to how it is possible to produce this material so cheaply 
that it is superseding wood and other materials for building pur- 
poses, and makes the steel industry closely allied to the elec- 
trical industry, and more especially as this metal enters largely, 
not only into the buildings in which electrical machines are 
housed, but constitutes the vital parts of these very machines 
themselves. Again, the growing employment of electric power 
for operating many of the mill appliances serves as another 
and closer bond between the two industries. 

We are accustomed to say that the old has given way to the 
new in many industries, and cite the horse car and gas light as 
things of the past, but the changes in the iron industry have 
been just as striking. Where are the puddling furnaces of the 
past? and what has wrested the puddling hook from the grasp 
of the heated mill man, and rendered his trade obsolete? The 
celebrated steel formula of Sir Henry Bessemer, the discovery 
of steel ore in the Mesaba range, the demands of the times, 
and the introduction of machinery to move the mill products 
promptly, and to work them at oncẹ into marketable shape, have 
made the change. 

BLAST FURNACES. 

The plants of this company occupy about seventy acres, lying 
on both sides of the Monongahela River, a few miles above its 
junction with the Allegheny, but well within the limits of Pitts- 
burg, and although all the modern economical methods known 
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to the trade are employed, a force of over five thousand men 
are required to operate the various plants. The metal work be- 
gins with the blast furnaces and coke ovens, which occupy that 
portion of the tract which lies south of the river. Here the ore, 
the coal, the limestone, the silicates are delivered. This par- 
ticular grade of ore has the appearance of a fine reddish sand, 
and was mined in the Mesaba range on the shores of Lake 
Superior, shipped down the chain of lakes to Cleveland, from 
which place it has journeyed by rail, and was finally dumped in 
great piles near the foot of the three furnaces which comprise 
the plant, and are known as the Eliza furnaces. The limestone 
has come by rail from near Martinsburg, W. Va. The silicate 
in the form of gravel from the river bed, and the coal, have been 
delivered in barges from the neighboring mines that have given 
this region its prominence as a manufacturing centre. 


The first process consists in coking the coal, or one might say 
in cooking the coal, and for this purpose 600 coke ovens have 
been constructed in the neighborhood of the furnaces. These 
are built in long rows and the ovens in each row are connected 
by longitudinal, tubular smoke flues that rest on top of the 
ovens and lead the smoke and fumes into iron smokestacks that 
are about 100 feet in height, and serve to elevate the smoke so 
that it does not settle so disagreeably about the neighboring 
buildings and dwellings. The ovens are charged at the top by 
means of iron cars, which are drawn by a small locomotive 
that plies up and down, amid the escaping heat and smoke. 
£ach oven has a capacity of about five and one-half tons, and 
it requires about forty-eight hours to coke a charge properly, 
when the product is removed from side doors, and after cooling 
is shoveled directly into cars, and carried to the storage piles 
near the furnaces. After being emptied, the ovens are sealed up 
for a short time, or until sufficient heat has come back into the 
walls to ignite the new charge, when they are again filled. 

The furnaces proper consist of cylindrical towers 20 feet in 
diameter and about 100 feet in height. These are built with 
metal shells, painted a reddish color, and lined with suitable 
fireproof material. Near the furnaces are a half-dozen other 
dome-like structures about 80 feet in height, known as the hot 
blast retorts. On being started, a furnace goes on continually 
night and day, Sundays and holidays, or until it is shut down for 
repairs or rebuilding. 

We are now ready to follow the ore and coke to the mouth or 
top of one of the furnaces. It is first shoveled into hand carts 
or large barrows, and rolled on to the platform of an elevator, 
which is sufficiently large to accommodate two or three carts 
at a time, with occasionally a load of limestone, as about 2 per 
cent. by weight of the charge consists of this material; and now 
and then a load of gravel, which, in some way, it is said, facili- 
tates the separation of the slag from the metal. On being lifted 
to the top, the carts are run off and dumped into what is known 
as the bell, an arrangement by means of which the ore is lowered 
into the furnace and dumped without allowing the flame and 
smoke to escape. The products of combustion are collected in 
a large flue, which leads in a slanting direction from the top of 
the furnace to the ground, where it divides into numerous 
branches, some being led along the base of the hot blast retort, 
others to the fire boxes of the steam boilers, where the gas re- 
ignites and serves as fuel for generating steam, only a very 
small portion of coal being required in addition as fuel. under 
the boilers. But what is the use of steam? This reminds us that 
we have overlooked an important element in the charge, that 
of air for combustion, so we will step into the engine room near 
by, and here we find six vertical engines, running at a high 
speed, with double flywheels, having cylinders 60 x 84 inches, 
and each rated at 1.500 h. p. The piston rod of each is extended 
to a second cylinder, also 84 inches in diameter, placed above the 
steam cylinder, and which serves as an air compressor for sup- 
plying the blast, at about 12 pounds pressure per square inch, 
and because of which the name “blast furnace” is applied. 
There is also a second engine house in which a blast is gener- 
ated for one of the smaller furnaces. There are two horizontal 
engines with cylinders 72 x 84 inches, and a compressor of the 
same diameter. operated by an extension of the piston. There 
is also a small electrical plant with power and arc light gen- 
erators, from the current of which the plant is lighted, and the 
electrical cranes are operated. This blast is led first to the heat- 
ing retort, through which it passes, and is delivered through 
tuyeres all around the base of the furnace at a temperature of 
about 1,100 degrees. These retorts are first heated by direct- 
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ing into them at the base a portion of the furnace gases through 
pipes and valves above described. These gases on being freed 
and brought in contact with the air, ignite with a roaring sound, 
and serve to raise to a white heat the lining of the retorts, and 
the baffling bars that are placed in the flues, which lead to the 
top, and return to the base, from which the smoke escapes to 
pipes connecting with the smokestack. When a retort is suf- 
ciently hot, a process that requires about two hours, the fuel 
supply pipes are closed, and the valves of the air pipes leading 
from the compressors are opened, and the blast is directed for 
an hour in the same manner through the heated flue, taking up 
the heat, when it is delivered at a high temperature as above 
described, to the furnace. Each furnace is provided with three 
heating retorts, which are alternately operated and so deliver a 
continuous hot blast to the contents of the furnace, by which 
process the heat is economized to a marked degree. The molten 
metal is drawn off six times in twenty-four hours, and is molded 
into pigs; the capacity of the largest furnace being 600 tons of 
metal per day of twenty-four hours. There are two outlets near 
the bottom of the furnace, one being a little above the other. 
From the upper one, the slag is first drawn off, and after cooling 
it is loaded into iron cars and hauled away to the waste pipe. 
The metal is then drawn and cast into pigs, two methods being 
employed. By the old method, and one which is still followed 
to some extent, the metal is caused to run into open sand molds, 
systematically laid off on the sand floor, in front of the furnace, 
and when sufficiently cool, the pigs are removed and taken to 
the storage yards. 


The latest and most economical method for molding pig iron 
consists in first drawing the contents of the furnace into large 
ladles, which are mounted on iron cars, and are hauled for some 
distance to the molding shed, where the metal is poured into a 
small hopper beside the track, one man only being required to 
manipulate the ladle. From this hopper the metal runs in a 
continuous stream into the buckets composing an endless chain, 
which extends about 150 feet at right angles to the track, being 
slightly inclined. The individual buckets are V-shaped, and 
about two feet in length. Near the upper end of the conveyor 
a spraying device is located, from which water is led onto the 
metal in passing, hastening the cooling, so that when the end 
of the line is reached, the metal is solid, and as the buckets or 
molds descend over the driving wheel, an automatic sledge hits 
each pig, dislodging it from the bucket, when it slides over an 
incline, directly into open freight cars ready for transportation, 
streams of water being directed upon the mass during the 
process of loading. The conveyor is operated by an engine lo- 
cated near the upper end of the incline, and the buckets, as they 
return dip into a tank containing a liquid preparation of lime 
and clay, by means of which they are coated by a material that 
prevents the molten metal from adhering to the molds. It may 
be readily seen that this method avoids the necessity for 
handling the metal so many times, as is required by the old 
process, while it leaves the pigs smooth and free from sand, and 
the workmen are not exposed to the excessive heat that is an 
accompaniment of the floor process of molding. 


We are now ready to follow our pigs over the bridge across 
the river to the Bessemer furnaces and rolling mills, but be- 
fore we make the trip, we pause to note that extensive improve- 
ments are going on in the track arrangements near the end of 
the bridge, which are designed to facilitate the handling of: the 
ore and coke. These improvements consist of seven elevated 
track structures, to the columns of which extensive storage bins 
are attached, into which incoming cars will discharge their loads 
of ore and coke, and from which the material can be drawn 
into other cars running on a lower line of track, but which by 
an inclined road can be run to the top of the furnaces, where 
they will discharge directly into the bells, and so avoid the 
necessity of shovels, hand carts and elevators. 


The bridge connecting the two departments of the works is 
owned by the Monongahela Connecting Railroad Co., which 
company is a connecting link between the two concerns, al- 
though composed of the same parties, and operates the cars in 
and about the grounds. On crossing the bridge we note as we 
near the north end, a vertical coal conveyor, which scoops the 
coal from the barges lying in the river below, and delivers it 
into small trolley cars, which are operated by electric power 
over an elevated structure, and delivers it to the gas making 
machinery, which constitutes an important adjunct to the rolling 
mill equipment. We also note on the right. below the bridge, 
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an enormous cantilever crane about 40 feet in height, and with 
a reach of 150 feet, by means of which ingots, rolls, buckets of 
pig or other heavy material, can be lifted and passed over the 
railroad track to or from the mills, and the storage yard, located 
on the bank of the river, where we also find great piles of metal 
in.the pig waiting to be converted into steel and its various use- 
ful forms. 
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National Electrical Credit Association. 


On Oct. 7, the delegates of the various electrical credit asso- 
ciations met at Cincinnati, O., at the Burnett House, and formed 
a National Electrical Credit Association. A constitution and 
by-laws were adopted governing the business policy of the body. 
The board of managers consists of one member of each local 
society. It is the purpose of the national body to issue a 
monthly list of delinquents and to furnish other valuable infor- 
mation that will be of interest and value to the constituent 
members all over the country. As the Association grows 
stronger, it is the hope and purpose to establish a credit bureau, 
whereby it can keep all members accurately and thoroughly 
posted as to all buyers of electrical goods. It is believed that 
the Association by thus solidifying and developing the work of 
the local electrical trade societies will be of incalculable benefit 
to the trade and industry as a whole. 
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Climax Boiler Patents Sustained.—Thos. F. 
Morrin and the Clonbrock Steam Boiler Co., 
vs. Thos. J. Lawler and the Edison Elec. 


Illum. Co., of Brooklyn. 


UDGE J. THOMAS, of the United States Circuit Court, 
Eastern District of New York, at a final hearing of the cases 
of Thomas F. Morrin vs. Thos. J. Lawler and Thos. F. Morrin 
and the Clonbrock Steam Boiler Co. vs. Edison Electric Illu- 
minating Co., of Brooklyn, rendered the opinion that the de- 
fendants have infringed the rights secured to the complainants 
by, Patent 309,727, which deals with the general construc- 
tion of the “Climax Boiler” and the first and second claim cf 
Patent 463,307, as to the tubes, and the improvements in sec- 
tional casings secured to the complainant by Patent 463,308. 

The characteristics of the Climax boiler claimed as original 
by Mr. Morrin, and which have now been strongly upheld by 
the Court, are as follows: 

1. The radial tubes are to be heated by an annular grate sur- 
rounding an upright generating cylinder. 2. The tubes are ar- 
ranged so that the upper branches of one tier overlap and enter 
the cylinder above the lower branches of the next tier above. 
3. The tubes are set obliquely to the axis of the generator cylin- 
der. 4. The tubes extend to an equal extent in the generator 
cylinder. 5. The tubes are of the ogee form. 


` + Pursuant to the opinion of the Court decrees will be prepared 


and settled upon the usual notice. Messrs. Arthur von Briesen 
and Daniel O'Connell appeared for the complainants and 
Messrs. Frank R. Lawrence and Edwin H. Brown for the de- 
fendants. 


New Motive Powers on Street Railroads. 


The Babylon Railroad Company, which operates a railroad 
through the streets of the village of Babylon, Long Island, is 
authorized by special act to operate such road “by horses, mules 
or dummy engines.” The Board of Railroad Commissioners de- 
nied the company’s application for permission to change its mo- 
tive power from horses to kinetic stored steam power. The 
Third Appellate Division, on writ of certiorari, reversed the de- 
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termination of the Commissioners, holding that it was not a 
valid objection that a kinetic power was “a locomotive steam 
power,” the use of which is prohibited by Section 100 of the rail- 
road law. The Court held that the board was not required by 
statute to withhold its approval of such an application because 
the motor proposed to be used is still in its experimental stages 
or because the corporation applying to use it is controlled by 
persons interested in such motor system. The action of the 
board in determining such a question was held to be judicial. 


Narragansett Electric Lighting Co. 
An important meeting of the stockholders of the Narragan- 
sett Electric Lighting Company was held on Oct. 8; 80 
per cent. of the stock being represented by actual holders in per- 


son. The first vote was in acceptance of the provisions of the 
amendment of the charter passed at the last Newport session of 
the Legislature, whereby the capital stock was increased from 
$2,000,000 to $4,000,000. Of the originally authorized stock 
$1,200,000 has been issued. 

The second vote was to issue convertible debenture certifi- 
cates of stock for the whole or any part of the new $2,000,000. 
The third vote was to issue $800,000 worth of stock to bring the 
amount up to the limit of the first $2,000,000, and to authorize 
the directory to issue the second $2,000,000 when in their judg- 
ment it becomes essential to do so. Every stockholder holding 
two or more shares is by vote entitled to have the privilege of 
subscribing to the debenture stock before the books are opened 
to outsiders. 


Annual Figures of Western Union. 


President Eckert, in his annual report, states that the capital 
stock outstanding of the Western Union Telegraph Co. is $97,- 
370,000, of which $28,850.35 belongs to and is in the treasury of 
the company. The bonded debt, less balance of sinking fund ap- 
propriations not yet used for redemption of bonds, is $14,858,- 
875.52. 

The net revenues, expenses and profits of the year ended June 
30, 1898, were: Revenues, $23,915,732.78; expenses, $17,825,581.52. 
Total, $6,090,151.26. 

From this theré was applied for dividends, interest on bonds 
and sinking fund appropriations, $5,774,457.20, deducting which 
there was a surplus of $7,983,235.12. 

The report shows an increase of 33,418 miles of wire and oí 
441 offices. The number of messages transmitted during the 
year was 4,022,065 more than the preceding year, and the in- 
crease of revenues for the same period was $1,276,873.62 over the 
year before. The average tolls received were 30.1 cents per 
message and the average cost per message was 24.7 cents. The 
cost of construction of new property for the year was $1,117,- 
651.61. The surplus account was increased $315,694. 

James Stillman, president of the National City Bank, was 
elected a director of the company at the annual meeting of the 
stockholders. He takes the place in the board made vacant by 


the death of Roswell G. Rolston, for many years president of 
the Farmers’ Loan and Trust Company. 
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PROF. W. M. STINE, formerly of the Armour Institute, 
Chicago, has taken this fall the chair of Engineering at Swarth- 
more College, Pa. It is to be hoped he will not relax his devo- 
tion to special electrical researches. 

MR. C. E. WHITE, of Philadelphia, has been elected man- 
ager of the Municipal Gas and Electric Light Works at Wake- 
field, Mass. 

MR. H. A. SINCLAIR, of the Tucker Electrical Construc- 
tion Co., and treasurer of the New York Electrical Society, is 
just convalescing from a very severe attack of intermittent fever. 
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His recovery is greeted with much pleasure by a wide circle of 
friends, who have learned to esteem highly his modest, . manly 
character and high, conscientious ideal of duty. 

MR. HORATIO A. FOSTER, the electrical expert of Bui- 
falo, was in New York last week and spoke interestingly of the 
power transmission work there and other developments. His 
new “Pocket Book” for electrical engineers will soon be out. 


Sykes—Sanborn. 


Mr. Frederick G. Sykes, Electrical Superintendent of the Edi- 
son Electric Illuminating Co., of Brooklyn, was married at high 
noon, Tuesday, Oct. 11, to Miss Neva E. Sanborn at Brentwood, 
N. H. Mr. Sykes is a graduate of Lehigh University, class of 
’94, and before filling his present position, was connected with 
the Engineering Department of the General Electric Co. at 
Schenectady. 


Cooley-Bogart. 

Mr. Maxwell S. Cooley, of Dannemora, N. Y., was married 
on Oct. 17 to Miss Grace C. Bogart, of Elmira, at the home of 
the bride. The wedding was a very quiet one, only the imme- 
diate family being present. The ceremony was performed by 
the Rev. George H. McKnight, pastor of Trinity Church. 
After a short wedding trip, Mr. and Mrs. Cooley will leave for 
Dannemora, N. Y., their future home, where Mr. Cooley is en- 
gaged as the electrical engineer and electrician of Clinton 
Prison. Mr. Cooley is a graduate of Cornell, class of ’96. 


Wheeler—Sutton. 


The wedding took place on Oct. 11, 1898, at Rye, N. Y., of 
Dr. S. S. Wheeler, president of Crocker-Wheeler Electric Co., 
to Amy, daughter of Mr. and Mrs. John Joseph Sutton, of 
that place. The wedding ceremony was performed at the family 
residence by the Rev. J. E. Bushnell, assisted by the Rev. Dr. 
G. W. Knox. There was a large gathering of friends, many of 
whom went from New York city in a special car attached to 
the noon train. There were several men well known in elec- 
trical circles in the party. Mr. Gano S. Dunn, E. E., was best 
man. After the wedding breakfast, Dr. and Mrs. Wheeler left 
for the East, and on their return they will occupy a house in 
the Murray Hill district of this city. 


One Eye on the Elections. 


J: seems a pity to have the course of reviving business inter- 
rupted by the elections that are coming along, but they are 
inevitable, and the disturbance this “off” year is not very sharply 
marked. The bank clearings, railroad earnings and business 
failures all show a good state of affairs, while the cooler weather 
is nipping in the bud the outbreak of yellow fever down South. 
The iron and steel output continues large, and the demand for 
cereals has been very heavy. There is general activity in the 
machinery trades. Gold has been coming this way in 
volume, and Government bonds have made new records. 

In Wall Street the strenuous speculation in Sugar and Tobacco 
have continued with demoralizing effect, but although the public 
has been indifferent the market has remained steady and strong. 
During the week 4,560 shares of Western Union were sold, up 
to 913%. On sales of 2,060 shares, General Electric went off 
slightly to 79. New York Edison was steady at 121, and Metro- 
politan Street Railway sold from 165 to 162}%. In Boston, 
American Bell Telephone went off slightly to 278. 

Copper last week, New York, sold at 12% cents. Heavy steel 
rail, Eastern mill, is $18. 
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DADE NOTES 


(NOVELTIES 


The “ Victor” Circuit Breaker. 


ELOW we illustrate a new circuit breaker which has been 
on the market for several months, and has been used on 
some of the largest installations in New York City. It is 
worthy of mention, owing to the many advantages claimed for 
it, over other circuit breakers, and its many new and novel feat- 
ures which are embodied in the construction of the instrument. 
The action is also new and radically different from other instru- 
ments on the market. 

This circuit breaker is manufactured by the firm of F. A. 
LaRoche & Co., 13th and Hudson streets, New York City, who 
are also the manufacturers and owners of the “Ideal” circuit 
breaker, which has been described in the Engineer. They also 


manufacture a full line of switches, switchboards, and all kinds 


of automatic switching devices. 
The new circuit breaker’s trade name is “Victor,” and the 
name is a very appropriate and deserved one. The style of this 


“VICTOR” 200 AMP. AUTOMATIC CIRCUIT BREAKER. 


circuit breaker is of the fly-out action, but the danger to the 
operator is reduced to a minimum owing to the shortness of 
the blades, and the momentum being checked or broken as soon 
as the circuit is interrupted. 

They are made with independent action, that is to say, that 
each blade is separately thrown in and controlled, and in case of 
a short circuit or over load, both blades simultaneously open up; 
the action in that respect being similar to the well known 
“Ideal” circuit breaker, which was the first circuit breaker put 
on the market with this novel feature. 

Neither the “Victor” nor the “Ideal” circuit breaker can be 
closed as long as the oyer load or short circuit exists in the line. 
As soon as one blade is thrown in, and an attempt is made to 
throw the opposite blade in, the blade already in the clips will 
open up simultaneously on the blade being closed, thereby mak- 
ing it unnecessary to use knife switches in conjunction with 
these circuit breakers. 

Each blade has a separate latch and catch which acts on the 
roller principle, reducing the friction to a minimum. Also each 
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blade is independently hinged on a self-locking hinge post, 
which by the act of closing the blade compresses the clips of the 
hinge post, and which can be depressed to any degree, as this 
locking device is graduated, and is adjustable, and can be set 
with a pressure of 1,000 pounds to the square:inch of pressure 
between the clips and blades, therefore always making that a 
solid mass of copper. 

It has never yet been known for any of these breakers to heat 
at the hinge post with double the amount of current going ` 
through above the normal. The breaker is equipped with 
new style carbon breaks of liberal capacity, so adjusted that the 
blades have left the conducting clips one inch before the break 
taking place on the carbon, therefore preventing burning of the 
clips, freezing and cutting, which so often causes trouble with 
switches and circuit breakers. 

The solenoid is differentially wound, which concentrates the 
force to the hole of the solenoid, very little current passing 
through the outer coil. The coils on the circuit breakers from 
100 amperes up, are wound with bare copper and carefully in- 
sulated, yet when the coil is completed, it looks like one solid 
spiral of copper. It is one of the neatest methods employed in 
making coils for automatic switches. The entire circuit breaker 
is made up of cold, hard drawn copp `*r, no castings being used 
throughout its entire construction. The whole conducting 
part of this circuit breaker is calculated on a basis of 750 am- 
peres to the square inch sectional area. 

Each blade has an independent plunger and copper steel 
spring, which can be removed if required from the front or back 
of the board, as may be desired. 

Another advantage claimed for this circuit breaker is the few 
number of holes that need be drilled in the switchboard; only 
seven holes being required to hold the circuit breaker in place 
and on the board. The range of adjustment is large, namely, a 
circuit breaker with a normal rating of 200 amperes, can be 
adjusted to break a circuit anywhere between 100 amperes and 
400 amperes. They are also made with under load attachment. 
Every one of these circuit breakers is carefully and accurately 
calibrated, and is said to be as reliable as any amperemetcr 
on the market. 


Western Electric Heater. 


T HE electric heater has a wide field of application in heating 
small offices, bathrooms, snuggeries, cold corners of rooms, 
street railway waiting rooms, the summer villa on cool even- 
ings and in mild climates has still a wider range. It has the pecu- 
liar advantage of being instantly available and the amount of 
heat is regulated at will. The heaters are perfectly clean, do not 
vitiate the atmosphere and are portable. No definite rule can be 
given to determine the amount of electricity necessary for heat- 
ing a given space, though approximate estimates can be made 


‘WESTERN ELECTRIC CO.’S ELECTRIC HEATER. 


by allowing from 1 to 2 watts for each cubic foot of air space 
to be heated, the latter amount for well constructed buildings 
in cold weather or for quickly heating a bath room. The elec- 
tric heater is extremely valuable in the late spring when furnace 
fires are not in use and a sudden raw spell comes on, as the elec- 
tric current is immediately available and takes the chill from the 
room at a minimum expense and trouble. 
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The Western Electric Company’s heater, made in the shape of 
a small steam radiator, is 1414 inches long, 33% inches thick, 
stands 1214 inches high and is finished in black enamel or Japan. 
It is made for two adjustments, half capacity and full capacity. 
The switch indicates when the current is off, when half of the 
heater is used and when it is all in use. 

The heater is made for 52 and 104 volts, suitable for alternat- 
ing currents, and also for 110 and 220 volts, to be used on direct 
current circuits. 


The Vought Incandescent Lamp Hanger. 


THE accompanying illustration shows a 

type of incandescent lamp hanger 
which was placed on the market about a 
year ago by Mr. M. I. Vought, La Crosse, 
Wis., and of which thousands are in satis- 
factory daily use. The hanger, which is 
automatic, convenient, simple, neat, dur- 
able, cheap and practical, is made in differ- 
ent grades and sizes. In the cheaper styles 
the upper ball is turned of wood, having a 
recess one side of centre, in which is a 
pulley of hard fibre. On the opposite side 
of centre a hole passes through the ball in 
a slanting direction from a point in the 
centre of the upper surface to a point one 
side of the centre of the lower surface. The 
lower ball is cast metal, for counterweight 
effect, having a recess just above the centre, 
in which is a grooved pulley of hard fibre. 
The cord passes down through the hole in 
upper ball, down around pulley in lower 
ball, up around pulley in upper ball and 
down to socket. The cord does not pass 
through the lower ball in going to socket, 
but is left to swing free, thus allowing the 
light to be carried to any point of angle 
without being incumbered by the coun- 
terweight. The cord between the upper 
ball and rosette serves as a swivel, allow- 
ing one to walk around the room with the 
light. 

The principles for the brass finishes are 
the same as the cheaper finishes. The up- 
per ball is hollow, the hole passing through 
being bushed above and below with com- 
mon socket bushings, so that in case one is 
broken or destroyed, it may be easily re- 
placed. The walls of the recess are made of 
hard fibre. When used with a canopy, the 
upper bushing is removed, and in its place 
an \%-inch gas pipe nipple is screwed, one 
end attaching to the crowfoot under the 
canopy in the usual manner. 

The “Handy Attachment” is simply a revolving shuttle, to 
which is attached an insulating hook to catch the lamp cord, 
the shuttle being wound with about ten feet of line, to the free 
end of which is fastened a fine pointed hook, which permits of 
its being fastened to a window casing, picture moulding, pigeon 
hole of a desk, etc. The illustration shows the hanger in fancy 
style, with canopy to match. This may also be used if desired 
with a common rosette, attachment plug, or with a bracket. 
This style is finished in polished brass, nickel plate or oxidized. 
The article may be highly recommended for offices, reading 
rooms, public libraries, clubrooms, homes, schools, colleges, 
printing offices and shops. A neat little pamphlet is issued by 
Mr. Vought giving further details of this very useful article. 


Vought Incandescent 
Lamp Hanger. 


American Stokers at the Arbuckle Sugar Refinery. 


On approaching the buildings of the Arbuckle Sugar Refinery, 
Brooklyn, N. Y.,achimney becomes visible, but, to one’s surprise, 
no smoke can be seen, and it would appear at first glance that 
the plant was not running, but if one should inquire as to the 
cause of this absence of smoke, it would be found that American 
stokers have been installed in these buildings. Forty-six fur- 
nace fires (of necessity forced at times) burning soft coal, all 
forty-six furnaces connected with or emptying in a single stack, 
from which not a bit of smoke issues, is ample evidence of the 
ability of the American stoker to prevent smoke, and to secure 
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the very highest efficiency in the use of cheap soft coal. The 
engineer, Mr. Everett when asked what was responsible for the 
absence of smoke from the chimney, granted the following in- 
formation: “Up to a few days ago eight fire boxes were being 
fed with the sugar cane leaves and wrappings, as the city will 
not permit us to dump them near here, and the matter of their 
disposal has become quite a serious question. These wet leaves 
and wrappings were fed into the furnace by the use of pitchforks, 
and as they contained more or less sugar, emitted a heavy black 
smoke. Now that they are no longer to be burned, I don’t 
think you will see any smoke from the big chimney.” 


Zimdars & Hunt Panel Board. 


N OT the least of the many new and improved appliances that 

have contributed toward bringing the modern installation 
yp to the high state of efficiency that it has attained is the mod- 
ern slate, or marble cut-out, or panel board. So rapid has been 
the development of these articles, they have, it is said, now 
practically displaced porcelain cut-outs in all first class work. 
The firm of Zimdars & Hunt, 127 Fifth avenue, New York, 


ZIMDARS & HUNT PANEL BOARD. 


were early in the field as manufacturers of these boards, and 
they have been tireless in their efforts to bring them to their 
present state of efficiency. One of the results of their labors 
has been the cataloguing of the principal types and the compila- 
tion of tables of dimensions. These are given in their new Gen- 
eral Catalogue, just issued, together with complete price lists of 
all types. This catalogue is profusely illustrated, and contains 
a great deal of useful information regarding these articles. It 
should prove a valuable acquisition to the office library of any 
contractor. It can be obtained upon application by addressing 
the above firm. 


Third Avenue, N. Y., Trolley Contracts. 


It is stated that the Third Avenue Railroad has now let con- 
tracts for the electrical equipment, etc., of its lines. The West- 
inghouse Co. will, it is said, carry out an order for $4,500,000 
of apparatus. The National Conduit & Cable Co. will do under- 
ground work to the value of $1,500,000. The Johnson Co. is to 
furnish 15,000 tons of 110-pound rail and the Pennsylvania Iron 
Co. 3,500,000 castings for the conduit. 


October 20, 1898. ] 


Jandus Enclosed Arcs in Boston. 


Mr. H. T. Edgar, manager of the New England office of the 
Jandus Electric Co., informs us that their enclosed arcs are to 
be installed in the new Boston Terminal Station, which when 
completed will be the largest in the world. The lamp was se- 
lected by Westinghouse, Church, Kerr & Co., who are installing 
the entire power and electrical plant. 


Worthington Electric Pump Outfit. 


A NEAT and compact pumping outfit for house tank and 

similar service has recently been put out by Henry R. 
-Worthington. The pump is of the type which is in use for a 
great variety of purposes, but is especially designed to supply 
the reservoir tanks of high office buildings and residences, where 
the pressure carried in the city mains, insufficient to elevate 
water above the lower stories, must be reinforced by pump 
pressure. The motor is connected to the pump entirely by belt, 
and, no cut gears intervening, the operation of the pump is 
noiseless. 

The motor is of the C. A. type—a type designed and manufac- 
tured by the General Electric Co. to meet a demand for motors 
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WORTHINGTON AND G. E. PUMP OUTFIT. 


adapted to the direct application of power to small machines. 
It is built in capacities of two h. p., one h. p., one-half h. p. and 
one-eighth h. p. The first three are wound for use on 115, 230 
and 500 volt circuits, the one-eighth being wound for 115 volts 
only. They are light and compact and occupy very little floor 
space, while they may, by a single change in the position of 
the bearings, be run in any position. The magnetic circuit is of 
laminated, instead of cast iron; the armature of toothed lamina- 
tions with coils made up and insulated before application. The 
motor is mounted upon the base of the pump, making the com- 
bination one of the most compact on the market. The motor is 
stopped and started by an automatic switch operated by a float 
on the water in the tank. These pump combinations are built 
for capacities of 200 and 500 gallons, as required. 


CLARKSBURG, W. VA. Mr. A. M. T. Cunningham, a 
leading business man of Clarksburg, is in the market for a com- 
plete electric light plant for that city, of both arc and incan- 
descent lights. About four or five hundred arcs will be needed, 
and he will be glad to hear from manufacturers of apparatus. 


PROVIDENCE, R. I. The Brown and Sharpe Manufactur- 
ing Co. recently installed a Rice & Sargent cross-compound 
condensing engine of 350 indicated horse-power in their main 
machine shop. The new engine takes the place of a pair of non- 
condensing simple engines of the Corliss type. One of these 
engines was built in 1872. The change will effect a saving of 
I0 tons of coal a week. 
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Huebel & Manger. 


This well known firm of 286-290 Graham street, Brooklyn, N. 
Y., have just issued their 1899 No. 4 catalogue, giving full 
descriptions and prices of belts, push buttons and other electrical 
goods made by them., A great variety of household electrical 


appliances are illustrated, such as those mentioned above, 
switches, letter boxes, binding posts, etc. The firm will be glad 
to send this catalogue to any one on application. 


Electric Appliance Co , Chicago. 


Catalogue No. 14, dealing with telephone apparatus, issued by 
the above company, of 242 Madison street, Chicago, Ill., has 
just been received, and contains a complete list of telephone 
appliances and construction material, manufactured and sold by 
this company. The list of apparatus shown is very complete and 
embraces every branch of the telephone art. The catalogue is 
well illustrated and should be in the hands of every one in need 
of telephone supplies. It contains 100 pages, has a handsome 
cover, a very complete index, and will be sent to any one on 
application. 


Western Electric Co.’s “Petite” Arc Lamp. 


Several weeks ago we described a new enclosed long burning 
arc lamp, developed by the Western Electric Co. of Chicago 
and New York, called the “Petite.” The admirable features 
were pointed out at that time, and the company report that 
since then they have received a large number of orders for this 
type of lamp. They have recently issued a catalogue, which 
describes in detail various forms of this new lamp for indoor 
and outdoor service, as well as its mode of operation and acces- 
sory appliances. The catalogue is handsomely illustrated and 
bound, and is a valuable addition to arc light literature. 


Western Electrical Supply Co., St. Louis. 


This company, manufacturers and dealers in electrical appa- 
ratus, lighting, railway, house goods and telephone supplies, of 
St. Louis, Mo., have just issued catalogue No. 16, which deals 
exclusively with all kinds of electric railway apparatus. Among 
their well known specialties should be mentioned tops, arms 
and brackets for tubular poles, insulating trolley-wire hangers, 
trolley ears, connectors, rail bonds, gears and pinions, commu- 
tator bars, lights and gongs, cables, trolley and magnet wire, 
etc. They also illustrate a line of incandescent lamp sockets, 
lamps, fuse blocks, lineman’s tools, etc. The book contains 120 
pages, is well indexed, and will be sent to any one on appli- 
cation. 


Welsbach Burners. 


Attive missionary work in the field of domestic illumination 
is almost as necessary to-day as when the incandescent electric 
lamp was first introduced, and relaxation of educational effort is 
indubitably followed by a slowing down in the advance of the 
electric lamp. The incandescent gas mantle became undoubt- 
edly popular immediately after its introduction, and not until 
the public had purchased its experience was it willing again to 
listen to exact information regarding the real significance of the 
mantle. The General Electric Co., as the parent of electrical illu- 
mination, has done much to give accurate information to the 
public, expending considerable sums of money in test and ex- 
periment and publishing the results at its own expense. We 
have just received from that company a small pamphlet on the 
“Depreciation of Candle Power of Welsbach Mantles,” giving 
the result of interesting tests made both in mantles and electric 
incandescent lamps. It contains information of use to every 
electric light station manager, as well as to the general public, 
and will be sent by the General Electric Co. to any one inter- 
ested, on application. 


NORMAN W. HENLEY & CO., 132 Nassau street, New 
York, publishers and dealers in scientific and technical books, re- 
port sales on the increase and a very good demand for elec- 
trical books, of which they carry a large line. 
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aoe GEN ERAL FIXTUR FIXTURE CO., 169 Adams street, 
Chicago, are the Western selling agents of the W. C. Vosburg 
Mfg. Co. They carry a complete line of gas and electric fixtures 
and also electrical supplies. 

CHICAGO ARMATURE CO. advertise second-hand ap- 
paratus. They are buyers and sellers of lamps and electrical 
machinery, and they rewind armatures, fields and transformers, 
and do a general business in electrical repairs. 

J. JONES & SONS, 62 Cortlandt street, New York, say that 
in order to be up to date the buyer of switches must buy theirs, 
and they give their reasons for this statement. 

THE STONE CITY TELEPHONE MFG. & CONSTRUC- 
TION CO., Joliet, Ill, offer telephones at $5. Their prices 
range from $2.65 to $15. They will furnish further information 
on application. 

QUEEN & CO., INCORPORATED, toro Chestnut street, 
Philadelphia, Pa., advertise ammeters, voltmeters and photo- 
meters, cable testing apparatus, etc: 

PHCENIX AUTOMATIC FILTER CO., Racine, Wis., are 
selling the Tracy oil filter, and claim this to be standard, re- 
liable and perfect, and operates to save oil consumers 75 per cent. 

THE MAYER DROP, single and double pole action, as well 
as spring jacks, plugs and telephone supplies, manufactured bv 
Geo. M. Mayer, 79 Fifth avenue, Chicago, Ill., are receiving 
much favorable comment from numerous users and large orders 
for them are reported by M. Mayer. 


COLUMBIA LAMPS. The Columbia Incandescent Lamp 
Co., St. Louis, have completed the changes and improvements 
that their factory has been undergoing for the past sixty days. 
Mr. A. C. Garrison, the secretary, reports that while consider- 
ably behind on orders owing to the heavy demands from all 


parts of the country, they are rapidly catching up. “We have,” 
he says, “just completed arrangements for increasing our output 
about 25 per cent., and expect to be able to take care of the 
business more promptly and in the best possible shape, from 
this time on.” 

THE CRAIN PARHELION ARC LAMP is meeting with 
marked success, as evidenced by the large number of orders re- 
ceived, and the successful working of the lamp in the hands of 
the many buyers. That a lamp of any kind is guaranteed for a year 
is strong evidence that the manufacturers must be turning out a 
lamp that is most perfectly designed and manufactured. An- 
other strong feature of the Crain Parhelion lamp is the possi- 
bility of changing the entire mechanism without disconnecting 
it from its terminals. Mr. Geo. H. Stout is general sales agent 
in Chicago. 

GENERAL MANAGER JANSSEN, of the Vitro-Chrome 
Chemical Co., Milwaukee, says they have had an unprecedented 
demand for their “never wear off” coloring compound for incaa- 
descent lamps. The result of their advertisement in The Elec- 
trical Engineer has brought them business from not only the 
United States, but Belgium, Capetown, Chile and Japan. 

MR. FRANK L. STAGG, Assistant General Manager North- 
ern Electrical Manufacturing Co., Madison, Wis., reports that 
never in the history of the company have they been so busy as 
at the present time. They are working day and night shifts to 
catch up with their orders. 

MR. ROBERT T. LOZIER, of the Bullock Electric Co., 
New York, paid the Chicago office of The Electrical Engineer a 


flying visit last week. Mr. Lozier was en route for a few days - 


at the Omaha Exposition. 

PRESIDENT BIRCH, of the Electrical Supply Co., Madi- 
son, Wis., says they have had large fall trade in the celebrated 
Ritter soldering iron of which they are selling agents. 

THE WESTINGHOUSE ELECTRIC & MFG. CO. is do- 
ing a fine business in the way of alternating current factory 
transmissions. Among the important contracts closed within 
the last few months by Mr. W. H. Whiteside, who looks after 
that branch of the work for the Chicago office, are a S00 h. p. 
two-phase plant for the American Glucose Sugar Refining Co., 
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of Waukegan, Ill.; a 400 h. p. three-phase plant for the Cobbs 
& Mitchell wood-working factory at Cadillac, Mich.; a 600 h. p. 
two-phase plant for the Parlin & Ornedorff Co. plow factory at 
Canton, Ill., and a 200 h. p. direct current plant for Kingan & 


Co., packers, Indianapolis. 


BRUSH ARC LIGHTS. Mr. S. M. Hamill, ne manager 
of the Brush Electric Co., writes us that the demand for Brush 
apparatus continues brisk. He has recently closed orders for 
60 machines of 100 arcs capacity each for John I. Beggs for 
the local.Edison companies in Cincinnati and Milwaukee; also 
for thirty-two 100 arc lighters for Mr. F. A. Gilbert for the new 
Brush station in Baltimore. Mr. C. R. Huntley has ordered for 
the General Electric Co. in Buffalo some fifteen 125-lighters, 
and the city of Chicago has just placed an order for seven 160- 


lighters. All of which shows that “there is life in the old dog 
yet.” 
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The Current Strength of a Lightning Stroke. 
BY ALEX. J. WURTS. 


WHILE spending a few days in the Catskills last summer, 
I had an opportunity to observe some remarkable effects 
of two lightning strokes. The thunder storm occurred during the 
night, and on the following morning I found that lightning 
had struck a cone pine tree about 200 feet from the hotel. The 
stroke had entered several of the top branches, had then passed 
part way down the trunk as far as an insulator pin which sup- 
ported the telephone wire of the hotel. So far the lightning 
had completely shattered the upper portion of the tree, hurling 
parts a hundred feet away. 
The tie wire which held the telephone wire to the glass in- 
sulator was on the inside, that is, toward the tree from the in- 
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sulator. The lightning jumped to this tie wire, burned it in two, 
and then, following the telephone wire, entered the hotel, and 
reaching the telephone booth, it there encountered the ordinary 
bell wire, the size of which was No. 18 B. & S. gauge. Appar- 
ently this was not able to carry the discharge without becoming 
heated sufficiently to ignite the insulation, which, being soaked 
with paraffine, caused a considerable blaze and set fire to the 
booth; fortunately this was extinguished before any consid- 
erable damage had been done. At the point where the fire had 
originated, about a foot of wire had been burned away and much 
of the insulation on the remainder of the wire was charred. The 
discharge finally passed to earth by leaping across a three-inch 
air space to an exposed gas pipe inside of the telephone booth. 

Having thus described the path of the stroke, the interesting 
features are as follows: 

The soil is poor, about six to twelve inches deep, with solid, 
underlying rock. The hotel is 300 feet long, four stories high, 
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and is liberally provided with lightning rods having 40 upper 
terminals. There are several lower terminals, some of which 
are grounded in the soil, others in a lake 200 feet distant. This 
lightning stroke, then, selected the pine tree in preference to a 
splendid system of lightning rods. There was no sign of burn- 
ing on any portion of the tree. The melting of the tie wire of 
course means a high temperature at that point, and this fact 
would seem to indicate that lightning could not enter a wire 
without at least leaving a mark. 

The fact that the telephone wire leading to the hotel, which 
was the ordinary galvanized iron wire used for such purposes, 
was not melted, is interesting in showing that the current 
strength of this particular stroke was not sufficient to melt this 
wire, which, it should be noted, was wet, uninsulated and ex- 
posed to cooling draughts of air. The charring of the insulation 
of the bell wire in the telephone booth, and the ignition of the 
paraffine, would indicate a current strength sufficient to raise 
a No. 18 copper wire to about a white heat, and, although it is 
impossible, of course, to determine the exact time taken by the 
current to pass through the wire, nevertheless the data is suff- 
cient to suggest that the current strength of this particular 
stroke was at least hundreds, if not thousands, of amperes. 

Not the least remarkable feature about this stroke was that, 
having shown preference for a tree in close proximity to so 
many lightning rods, it should leave the tree, about one-third 
the distance from the top, strike across two inches of air space, 
follow several hundred feet of horizontal wire, which is sup- 
posed to offer considerable inductive resistance to discharges 
of this nature, and then jump across three inches of air space 
to a gas pipe and thereby pass to earth, at a point which wouid 
have been reached by a much more direct path had the lightning 
stroke decided to follow any one of the hotel lightning rods. 

On the same night there occurred another stroke about fifty 
feet from the other end of the hotel, which also struck a cone 
pine tree (see accompanying photograph), and, following its 
trunk to within about four feet of the earth’s surface, it left the 
tree at a well-defined point, struck across six inches of air space 
to the top of a fence post, thence passed to earth. There was not 
a mark on the tree below the top of the post. The latter, it may 
be noted, had its core thoroughly decayed and was split open 
by the discharge. At the foot of the post there was a consider- 
able hole; whether this was made by the lightning stroke or 
not it was impossible to say. However, about a mile distant 
from the hotel I found another tree which had evidently been 
struck during the same thunder storm; the discharge had passed 
spirally down the tree, at the base of which there was a large 
hole in the ground directly opposite the last trace which could 
be found of the path of the discharge down the trunk. 


Is This a Curious Lightning Stroke ? 


A SHORT while ago we received from Mr. F. A. Pickernell, 

chief engineer of the American Telegraph and Telephone 
Company, a photograph of the lightning stroke reproduced in 
the accompanying engraving, page 402. This photograph was 
taken by Mr. G. D. Milne at Lexington, Mass., Sept. 2, 1898, at 8 
p. m. The camera was of 8-inch focus and inclined upwards at 
an angle of 60 degrees. The interval between the lightning and 
the thunder was somewhat less than one second, indicating that 
the distance from the camera was from 800 to 1,000 feet. The 
photograph was submitted to several expert photographers, who 
unanimously pronounced the effect shown to be due to vibration 
of the camera. 

Against this view the objection was raised that the duration 
of a lightning flash is so brief that no possible movement of a 
camera could have produced the effect. Again it was pointed out 
that some of the lines on the negative have a ribbonlike effect, 
while others have not. If this action were produced by vibra- 
tion of the camera it would have affected the whole flash alike. 

The photograph having been submitted to Prof. Elihu Thom- 
son for his opinion, that gentleman has favored us with the fol- 
lowing interesting comments: 

“The photograph you sent me (with the letters of Mr. Picker- 
nell) I have seen before, a copy having been sent me by a friend 
who knows Mr. Milne. 
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“If the camera was fixed at the time of the discharge, then 
the effect produced would be no accident, but a phenomenon, as 
I understand it. If it be admitted, however, that the camera 
shifted, as in wind, then the theory of accident would have to 
be considered. My view of the matter is this: that such an effect 
could be produced by a motion of the camera, and probably was 
so produced. To produce such an effect the motion of the 
camera would need to be in the direction almost of the line of 
the discharge. This would thicken or spread out in ribbon form 
any portion of the line of discharge which was in a transverse 
direction to the motion of the camera, and it would brighten 
and keep within line those portions of the discharge which hap- 
pened to lie in the direction of the motion of the camera. The 
effect on the picture is precisely what has been stated, and the 
two chief discharges are affected in exactly the same way. 

“When I saw the photograph at first, I supposed, of course, 
that it was submitted to me as the result of a photograph with 
a fixed camera. Perhaps such a result could be produced in 
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spite of the fixedness of the camera, if a strong wind was blowing 
in the general direction of the discharge. 

“It is a common mistake to assume that a lightning discharge 
occupies an exceedingly brief time. Because laboratory sparks 
have an exceedingly short duration, it by no means follows that 
all lightning discharges are so brief. In the first place, I have 
frequently seen lightning discharges which for a few seconds 
left a trail in the air shifted by the wind, and visible in daylight. 
I remember witnessing, with Prof. Houston, just such a storm 
in Philadelphia many years ago, each lightning discharge from 
cloud to earth showing a luminous trail for some little time, and 
after the discharge the trail was actually shifted and distorted by 
the wind. This is due to the same cause as a meteoric trail, viz., 
the production in the path of the discharge or meteor of a stream 
of exceedingly hot gas, which does not instantly cool. If there 
be dust in the air, the particles would be rendered highly lumi- 
nous, and remain so for a short time after the discharge. 

“But it is well known that lightning discharges repeat them- 
selves sometimes, with great rapidity, down the same path, 
which is practically for the time being a good conductor, and ‘t 
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is more than likely that a discharge having occurred between 
two points of cloud—or between cloud and earth—this same hot 
stream of gas becomes a conductor for discharges from relatively 
remote portions ofthecloud;in other words, a disturbance spreads 
so as to discharge a much greater body of cloud than was con- 
cerned in the first or incipient disturbance. This would pro- 
duce almost a continuous current for a short time, down the 
same path, and the inductive effects of lightning are in many 
instances only to be explained by a comparatively slow rise and 
fall of current in the path of the discharge. 

“I consider it an entire mistake to suppose that all lightning 
discharges are of the nature of very high frequency discharges. 
Some. of them doubtless are of relatively high frequency, others 
less so; and it is probable that the conditions of discharge in 
nature are sufficiently varied to produce rates of oscillation, 
slow or fast or no oscillation at all. The investigation of the 
true nature and character of lightning discharges is a rather 
unsatisfactory field of research, inasmuch as no one knows when 
the storms are coming, so as to be ready to make any tests; fur- 
thermore, few people are able to drop all other things which may 
engage their attention and devote themselves purely to investi- 
gating when a thunderstorm does occur. Under such circum- 
stances we can only pile up facts of our experience, and reason 
upon them in the best way we can. I have naturally paid a great 
deal of attention to noting the phenomena of lightning when the 
occasion presented itself, and the conclusions above mentioned 
are some of the many which I have arrived at by degrees from 
the facts of experience.” 

We would be glad to have any comments that our readers 
may care to make on the subject. 


The Paris Exposition of 1900, and Its Leading 
Features. 


THE Paris Exposition of 1900 still seems remote to many 
people, but all who have had experience with such matters 
realize that the time is short for serious and successful work. 
In the present instance, not only is the time short, but the phys- 
ical distance of the Exposition presents obstacles, and, most 
detrimental condition of all, the changes in the representation of 
this country have stood in the way of any systematic, consec- 
utive work. The death of Special Commissioner Handy was 
followed by an interregnum, during which the Assistant Com- 
missioner, Mr. Hamburger, tried hard to hold things together. 
Then came the visit to Paris on exhibition affairs, of Mr. T. W. 
Cridler, Assistant Secretary of State, and now Mr. F. W. Peck, 
of Chicago, is Commissioner General, and is in Paris organizing 
matters there, with a new staff that has entirely superseded the 
old one and which has begun work all over again. It would 
seem as though this country will need not a little luck and effort 
between now and April of 1900 to be in a position to do itself 
justice at that which is likely to be “the last of the great exhi- 
bitions” that have been so distinguishing a feature of the second 
half of the dying century. 

Amid political changes and various alarms, the French au- 
thorities have steadily pressed forward in their preparations, 
although they have been singularly reticent in giving out any 
kind of details upon which an intending American exhibitor 
could base his plans. To-day, in this country, owing to this lack 
of a continuous exhibition staff, and of a prompt diffusion of 
data by the French staff, nothing is known definitely in regard 
to anything save the main features. It is hoped that on Com- 
missioner Peck’s return this grave drawback may be remedied: 
but meantime the progress of affairs up to date is worthy of 
review at this juncture. 

Americans familiar with Paris or its topography, need only 
to be told that the Eiffel Tower and the Trocadero will form 
leading points in the Exposition of 1900, as they did of that of 
1889. The space occupied is about 336 acres, or less than half 
the 750 acres of the Chicago Fair. Of the available space, at 
Paris, 45 per cent. has been reserved for domestic exhibitors, 
etc., leaving only 55 per cent. for all comers from outside. The 
space at first allotted to the United States was 108,676 square 
feet. This was raised by Major Handy to 147,403 feet, and the 
later efforts of Messrs. Cridler and Peck have been directed 
towards getting this increased, even as much as 25 per cent. 

In the full page picture shown herewith, for which we are 
indebted to the “American Manufacturer,” the main entrance to 
the Exposition will be seen located at the extreme northeast 
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corner of the grounds, at the place where the Quai de la Confer- 
ence adjoins the Place de la Concorde. The Quai extends along 
the north bank of the Seine for some distance to the northwest 
of this point. On the north side of this Quai lies the Champs 
Elysees, in a part of which was held the Exposition of 1855. The 
Palais de l'Industrie, which was the pricipal building of that 
Exposition has been demolished to make room for the two art 
palaces. These structures, which are known as the Great and 


PROPOSED ELECTRICITY BUILDING AND FOUNTAIN. 


Small Palaces of Fine Arts, respectively, are to be permanent, 
and the sum of $4,200,000 is to be spent in their construction. 


Across the Seine, and joined by the new Alexander III. Bridge, . 


of which the Russian Czar laid the cornerstone in 1895, lies the 
Esplanade des Invalides. This tract of ground extends from the 
Seine to the Hotel des Invalides. In this plot will be located 
the great building of General Manufactures. This will not only 
be the largest building of the fair, but the design is the most 
elaborate architecturally. Here will also be the Education 
Building and various minor structures. Lying on either bank 
of the Seine to the west of these two plazas are long narrow 
strips of ground which form part of the plan. On the south bank 
is the Quai d’Orsay, in which will be the Army and Navy Build- 
ings, and the pavilions of foreign nations. On the north bank 
are the Cours la Reine, the site of the buildings of the city of 
Paris, the building of Hortictilture and Agriculture and that 
devoted to Social Economy, and the Quai Debilly, which ex- 
tends from the Cours la Reine to the Trocadero Palace and 
Park, which was the site of the Exposition of 1878. In the 
Trocadero grounds will be located the colonial exhibits, both 
of France and foreign dependencies. The various locations are 
shown on the plans herewith. 

Across the Seine River from the Trocadero Park is the Champ 
de Mars, which was the site of the Exposition of 1889. At the 
extreme south of this plaza will be the structure devoted to Ag- 
riculture and Food Products. Next to it on the north is the site 
of the building for Electrical Industries, which, it is intended 
to make an even greater attraction than at previous expositions. 
From this point to the Seine River, this plot is divided into tw v 
parts by a central court which terminates at the Eiffel Tow r. 
To the west of this court are grouped in order the buildi .gs 
devoted to Chemical Industries, Transportation and Ciril en- 
gineering, Liberal Arts and Instruments, General Processes of 
Science, Letters and Arts, and Forestry. These are all incicated 
by the plans. On the east side of the court will be the Machinery 
Building, Textile Building, the buildings of Mines and Mining, 
and of Navigation. The aim of the authorities is to hive, as far 
as possible, all machines exhibited by the side of thei products, 
and as a result of this plan the Machinery Building will be 
unusnally small. Between the various tracts which form sites for 
the buildings, well-shaded avenues run in all directions so that 
progress from one portion of the grounds to another will be 
easy and pleasant. 

As to the exhibits, it has already been noted above that a 
distinctive feature will be that of manufacturing in situ. To be 
more explicit, instead of permitting a mere pyramid of the 
object to represent the industry or art, the process of manufac- 
ture in each case will be shown in conjunction with the best 
typical specimens. If they are bottles or books, there will be a 
few bottles or a few books; but the machinery and processes will 
be close at hand also. This is why Machinery Hall will be much 
smaller than usual. The machinery will be scattered everywhere. 
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To do this with steam power direct would have been impossible, 
but it is the intention of the management to allow only the use 
of electric motors for this purpose. Thus, on a grand and bril- 
liant scale, the easy distribution and universal availability of 
electric power will be demonstrated. Hence there will be a 
huge central generating plant, and there will be literally thou- 
sands of motors scattered all over the Exposition in every de- 
partment. 

A view is given here of the large Electricity Building, which 
is said to have been designed specially and accepted, and in con- 
nection with which it is said that M. Picard, French Commis- 
sioner General, proposes to have a fine fountain, 34 meters high, 
discharging 1,200 liters a second, and at night illuminated elec- 
trically. A plant of something like 20,000 h. p., in direct coupled 
units, is spoken of, with Belleville boilers, and M. Picard is 
said also to favor a transmission of current from the Pas de 
Calais coal mines as suggested in these pages some years ago. 
So far as known, no American, English or French concerns 
have yet taken up any part of the power “concession,” but sev- 
eral German firms have already submitted proposals: The Al- 
gemeine Electricitaets Gesellschaft, of Berlin, an engine of 
3,000 h. p., with two generators; the Siemens & Halske Co., of 
Berlin, an engine of 2,000 h. p., with one dynamo or an engine 
of 3,000 h. p., with two dynamos; the Schuckert Co., of Nu- 
remburg, an engine of 1,500 h. p., with one dynamo; the O. L. 
Kummer Electric Co., of Dresden, an engine of 1,000 h. p., and 
one dynamo; the Helios Co., of Cologne, an engine of 2,000 
h. p., and one dynamo; the W. Lahmeyer Electric Co., of Frank- 
fort, an engine ‘of 1,200 h. p., and one dynamo. It is said that 
the Exposition management has accepted the first three pro- 
posals. No belts or ropes are to be used. Steam will be sup- 
plied to the engines at about 142 pounds per square inch, subject 
to a variation of ten per cent. more or less. The dynamos, if 
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direct current, must generate at either 125, 250 or 500 volts. 
Alternators, whether single-phase or three-phase, must supply 
at 2,200 volts, and have a periodicity of 50. The machines will 
be considered as exhibits, and will be judged accordingly for 
awards. The dynamos and engines will be required from April 
15 to November 5. No workman running the plants will be 
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allowed to work more than seven hours per day. Payment will 
be made to the contractors in two ways. First, a sum to re- 
munerate them for the first cost of installation of their plants, 
and, secondly, an hourly remuneration for the cost of running. 
This latter runs from about $2.75 per h. p. for steam dynamos 
up to 1,000 h. p., to $1.25 per h. p. for machines over 1,500 h. p. 
The whole of the steam and condensing water will be supplied 
free, and the supplier of the plant will also receive remuneration 
per h. p. hour at rates ranging from .3 cent for machines up to 
1,000 h. p., to .102 cent for machines over 1,500 h. p. 

Coming to the regular, and not special, exhibits, the following 
classes are of interest to our readers: 

Class 23.—Machines and Appliances for Producing and Util- 
izing Electricity: 

Dynamos for direct and alternating current. 
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Transmission of electrical energy. Electric motors: direct 
current, alternating current. 

Transportation by electricity: electric locomotives, electric 
tramways. (See Class 32.) 

Regulation of electric currents, transformers for alternating 
currents. 

Appliances of electricity in mechanics: elevators, cranes, wind- 
lasses, capstans, swing bridges, trolleys, etc. 

Measuring instruments. 

Class 24.—Electro-Chemistry. 

Electric batteries. 

Accumulators. 

General processes of electro-plating. Electro-metallic prepar- 
ations. 

Refining of metals and their alloys. 

Application of electricity to industrial chemistry: bleaching, 
disinfection of drains, manufacture of soda, chlorine, chlorate of 
potash, etc. 

Class 25.—Electric Lighting. 

Class 26.—Electric Telegraphy and Telephones. 
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Class 27.—Various Applications of Electricity. 

Scientific apparatus and instruments for precise measuring. 

Electricity in surgery, dentistry and therapeutics. 

Electric clocks. 

Application of electricity to railways, mines and public works. 
Electric Signals. Electricity in the ignition of explosives. 

Long distance indicators and registering appliances for 
phenomena of various descriptions. 

Electric heating furnaces. 

Electricity for soldering iron, etc. 

Apparatus and appliances for heating by electricity. 

Class 32.—Railway and Tramway Material. 

1. Passenger cars and carriages, freight cars, building and re- 
pair shops, snow plows, speed indicators and registers, dynamos, 
registering apparatus, models for laboratories. 
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funicular, elevated, sliding 
Railroads: methods of oper- 


2. Other railway systems: grip, 
railways, movable platforms, etc. 
ating, motive power, equipments. 

3. Tramways: various types of tramways employed on differ- 
ent kinds of roads; systems of switching, appliances for put- 
ting down and cleaning lines, etc. Appliances for turning tram- 
cars. Cars and omnibuses operated by horse power, horseless 
locomotives and carriages, rolling stock and equipment for 
tramways operated mechanically, brakes and similar appliances, 
apparatus for producing power that may be stored (hot water, 
compressed air, electricity, etc.). 

4. Methods of transportation similar to railways. Transpor- 
tation of boats on railways, etc. 

Besides these must be noted Class 19, steam engines; Class 20, 
various vapor or gas motors; Class 21, general mechanical appli- 
ances and details; Class 22, machine tools; Class 28, machinery, 
apparatus and appliances in civil engineering; Classes 62, 63 and 
64, metallurgy; Class 73, heating and ventilation; Classes 115 
and 117, military and naval engineering. The electrical exhibits 
are classed generally in Group 5. As to space, it may be noted 
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that so far, only 48,420 square feet has been reserved for ma- 
chinery, electricity and appliances, exclusive of the generating 
plant. At the outside, not more than 75,000 square feet seems 
likely to be available for these vast and important classes of 
American apparatus. No charge is made for space. 

In addition to the electrical features above spoken of, there 
are others, such as the intramural electric road, about 2% miles 
long, with 7 stations, with a capacity of 3.600 persons per sta- 
tion per hour, each way, with a train speed of 10 miles an hour. 
There is also the lighting, for which various plans are proposed; 
electric launches on the Seine, and other specialties. 


Limiting Distance of Felephone Speech and the 
KR Law. 
BY A. E. DOBBS. 


HE limiting distance of telephone speech has not yet been 
found. Our English cousins base their calculations on the 
law laid down by Lord Kelvin for the working of underground 
and submarine cables, which briefly stated is, that the limit of 
speech is reached when the capacity in microfarads, (K) mul- 
tiplied by the resistance (R) equals a product of 50,000. This is 
called the K R law. Suppose, for example, we have a No. 14 
copper metallic circuit, 400 miles long, having a resistance of 
13.7 ohms to the mile, with an electrostatic capacity to earth of 
.0142 mf. per mile. 

A metallic circuit 400 miles long means 800 miles of wire; 800 
X 13.7=10,960 ohms, the resistance factor. 

Capacity, .0142 x 800 = 11.36 mf. 

K x R, 10,960 (ohms) x 11.36 (mf.)=124,175.6, which is far 
beyond the 50,000 limit, therefore too far for ordinary instru- 
ments, and the only way to bring this line within talking limits 
is to use larger wire to cut down the resistance factor. A larger 
wire would increase the K factor slightly, but for the present 
example we will leave that out, so in order to get the necessary 
resistance factor, we will have 50,000 ~ 11.36= 4,401 ohms, 
which, divided by the number of miles of wire (800), gives 5.5 
ohms per mile, which, by consulting a wire table, we find equal 
to No. 10 B. & S. gauge. 

The capacity induction increases slightly with the increase in 
the surface of the wire exposed, and the following table is nearly 
enough correct for all purposes. 


Resistance Capacity Capacity 
Lbs. per mile. stand’d. ohms. to earth. wire to wire 

100 8.781 0.0144 0.00864 
150 5.854 0.0147 0.00882 
200 4.39 0.015 0.009 
300 2.929 0.0153 0.00918 
400 2.195 0.0156 0.00936 
600 1.464 0.0158 0.00948 
800 1.098 0.016 0.0090 


Which being translated to numbers of the Brown & Sharp 


gauge would read as follows: 
Limiting distance 
of speech, 
Capacity KR = 50.000; miles 


No. Wt. per mile. Resistance. to earth. metallic circuit. 
420 2.04 0.01562 625 
7 333 2.6 0.01537 572 
8 264 3-3 0.0151 300 
9 209.5 4.3 0.01505 450 
10 166 5.4 0.0148 400 
0.014425 320 
14 66 13.7 0.0142 260 
16 4! 22.1 0.0141 200 


The capacity of any line is increased by the proximity of the 
earth, and for this reason the static charge is increased about 
eigh times the above amount in cable conductors. 

Now in theory, and, as a laboratory test, the above law is 
perhaps all right, for men of the standing of Lord Kelvin and 


1See Electrical Engineer, Dec. 9, 1896. 
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Mr. Preece would hardly announce it unless they were quite sure 
of results, but it will be noticed perhaps that the K factor is a 
very uncertain one, and both the above gentlemen have hedged 
considerably on the subject in recent years. 

It might occur to our readers that if we can get rid of the ca- 
pacity charge, that a large multiplying factor will be done away 
with, and that is where English and American practice differ. 
Thus in the line from London to Paris, a distance of 250 miles, 
they use a wire as large as No. 4 B. W. G., though they have of 
course to cross the channel, while in this country we talk from 
Boston to Omaha over a circuit none of which is larger than 
No. 6 B. & S., the K. R. of which from the table given above, 
would be over 400,000. 

Lately, however, our English friends have discovered—what 
we knew long before—namely, that the lines could be cleared 
of the static charge, by increasing the self-induction and leak- 
age. They place their wires seventeen inches apart, while ours 
do not exceed twelve, leaving a larger self-induction factor in 
our favor. Then our bridging bells, also, increase this factor, 
and also provide a path for the escape of the static induction 
between the wires themselves, which may be roughly taken at 
half the earth induction. 

This balancing the static capacity with the mutual self-induc- 
tion is a fine art, and building the New York and Chicago line 
required the best engineering talent of the American Telegraph 
and Telephone Company, to overcome some of the difficulties en- 
countered. Thus in the mountainous parts of Pennsylvania the 


LINE 
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TELEPHONE LIGHTNING ARRESTER. 


static charges and earth currents were greatly increased owing 
to the mineral nature of the ground. This led to wide variations 
in the transposition distances, in some places being a mile and 
a half and in others only half a mile. 

Another factor in reducing the static capacity, is that of hav- 
ing regular leaks to ground, with a resistance high enough to 
prevent any appreciable loss of current. This is accomplished 
by using a smaller insulator in telephonic, than in telegraphic or 
power transmission, and also in the device shown above, 
which is designed to protect the lines against lightning dis- 
charges. It will be seen that the lines would be shunted to 
ground through the carbon blocks, except for the thin strips of 
perforated mica intervening, which constitute an effective bar- 
rier against the escape of telephonic currents, but very little ob- 
struction against the static discharges, and as every station is 
equipped with these, it will be seen that the static charge instead 
of being increased with the length of the line, becomes materi- 
ally reduced, so that it amounts to simply that which gathers be- 
tween stations. 

Trees, the béte noire of all linemen, also assist sometimes in 
this work, if there are not too many of them, by affording a 
slight escape. Perhaps the reader has also noticed that during 
a rainstorm, while the volume of sound is much reduced, indi- 
cating a considerable escape of current, the articulation is much 
plainer, indicating a more perfect wave form. Perhaps, as a gen- 
eral rule, he has noticed that a telephone talks plainer by night 
than by day, owing to the action of fog and dew, and perhaps he 
has heard that telegraph operators have noticed the same thing 
in connection with their instruments. Capacity induction will 
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not be reduced, but increased, by the use of insulated wire, as 
rubber or weatherproof compounds will store up the charge, 
and practically increase the surface of the wire to the diameter 
of the insulation. 

It will also be well to remember that measurements for static 
capacity are made with open lines, and that the introduction of 
bridging bells and lightning arresters in circuit, will reduce it 
very materially, if not neutralize it altogether. 

It may seem strange when we consider that static 
charges are caused by imperfect insulation, to advo- 
cate lowering the insulation, still farther, but we must remem- 
ber that perfect insulation cannot be had (unless it were possible 
to suspend both wires and instruments five miles in the air by 
means of balloons), and that the best insulation only holds the 
charge on the line, till it increases in volume sufficiently to clear 
itself at the place where the insulation is weakest, which is gen- 
erally near the instruments. 

Those who have tried taking current from a static machine or 
a rapidly moving belt will recollect that the better the insula- 
tion under them the harder the shocks they received, but that 
by standing on a damp floor, or connected to ground, the 
charge is dispersed as rapidly as accumulated, the shocks being 
very light, though of course much depends on the character of 
the machine. . 

Lord Kelvin has even proposed to clear cables of their static 
induction, by introducing leaks at regular intervals, with a re- 
sistance high enough to prevent too great a loss of current, while 
Mr. Preece proposes to lower it by placing the conductors as 
close together as possible, thus increasing the self-induction. It 
is possible to go to extremes with both of these plans. 

One thing in connection with the figure deserves attention. The 
object of the lightning arrester is to shunt the current to ground, 
and a few turns of wire “pigtailed,” as shown in the upper part 
of the cut, may introduce resistance enough to keep the light- 
ning back, till it accumulates to a dangerous amount. Bring the 
wires in as straight as posible. A few turns between the arrest- 
er and the instrument, however, are an advantage as tending to 
keep the lightning out and more surely shunting it to ground. 

Now the only disturbing factor remaining, is the “skin effect,” 
which is caused by the fact that rapidly alternating impulses are 
confined largely to the surface of the wire; the first impulse 
striking the surface, and sinking in, as it were, towards the 
centre, and rising to the surface again when the current is re- 
versed, in time to meet, and oppose, the next wave. This fac- 
tor with telephone currents, is a comparatively small one, how- 
ever, otherwise the transmission of current 1,000 miles would be 
an impossibility. But the skin effect is based largely upon the 
quantity of current used, and telephone currents never exceed a 
few thousandths of an ampere and more frequently, the amount 
is in the 10,000ths. In comparatively short lines all these dis- 
turbances, together with lack of balance in the circuits, are apt 
to predominate up to about one hundred miles; but beyond this 
they will tend to neutralize and balance each other so that about 
the only factor to be considered is the resistance, and thus it 
sometimes happens that the longest toll lines give the most sat- 
isfactory service. 

A.long line carried on the same arm as a short one may 
cause considerable disturbance in the latter, unless the shorter 
one is frequently transposed, and for this reason toll lines should 
always be brought into the office by themselves, and not 
through the cable containing short and common return lincs. 
The Bell practice is, to have a separate cable for all toll lines, 
of the best rubber insulation. 


U. S. ELECTRIC LIGHT & POWER CO., New York City, 
has kept step with the Edison Co. in making a reduction in the 
price of current. 


UNION TRACTION COMPANY, in Philadelphia, has un- 
earthed and convicted a gang of swindlers who worked up street 
car “accidents” in order to fleece the company out of heavy 
damages. Two ex-employees were in the game. 


IOLA, KAN. The Iola Rapid Transit Co. has succeeded in 
getting a franchise from the county for an electric trolley line, 
and from the city for both trolley and lighting. The company 
stands ready to offer special inducements to capital. All the 
smelters and factories in the vicinity use natural gas for fuel, 
the city being situated in the Allen county gas fields. W. S. 
Hendricks is president and A. W. Beck, secretary. 
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Some Views and Data On Municipal Owner- 
ship.—ITI. 
BY HENRY HOPKINS, 
Supt. Street Lighting, New Haven, Conn. 


I AM reminded at this time of a certain newspaper that advo- 

cated municipal ownership. A short time after that, in the 
same town, an effort was made to buy a municipal printing plant. 
It was opposed by the above mentioned paper as not feasible on 
the ground that the work could not be done as cheaply as by 
those who already were in the advertising business. 

That is where the shoe pinches. Take some one else’s busi- 
ness, but do not molest ours. It would seem to me that what is 
fair in one case is fair in another. I will not tire you by quot- 
ing all the various figures given which conflict; will give you 
one example and then pass on: 

Be B25 5 a EAE AE AE TOA ha oie et uta ea eRe ENEA ? 


8 S8018 3 el sie sated son cw eee awaabeenseseaees ? 

The above lines show the difference in municipal reports. 
What is the correct solution? Here are the facts: A commit- 
tee went from Springfield, Ill., to Crawfordsville, Ind. The price 
to produce lights was given them as per line 1. Report to Con- 
norsville, Ind., by Crawfordsville as per line 2. Report from Lit- 
tle Rock, Ark., to Connorsville. Cost given as per line 3. Mobile, 
Ala., committee were told by officials at Little Rock, as per 
line 4. Scranton, Pa., were informed that the cost at Little Rock 
was as per line 5. Steubenville, O., was told as per line 6. One 
official at Little Rock made the cost as per line 7. The City 
Clerk at Little Rock says all the above is wrong and the correct 
figure is at line 8. One thing is noticeable, that the more the 
affair is investigated, the more costly and uncertain it appears. 
Is not a fair, set cost more satisfactory than an untertain and 
upward scale, business principles considered? 

Conflicting opinions occur in regard to nearly every municipal 
plant in the country in regard to actual cost of production. Why 
was it that nearly the entire press of Philadelphia urged the 
lease of the city gas plant to private parties? Because its citi- 
zens after nearly a half a century found their plant was in a de- 
plorable condition, producing poor gas, giving miserable service, 
with mains wherein the leakage represented $150.000 a year, a 
venerable and antiquated plant; on a pay roll of two-thirds more 
men than they could profitably put to work. Rather than make 
an immense outlay of money to modernize the plant, the city 
signed the lease, and thus signified that they had enough of mu- 
nicipal ownership control, or rather, municipal non-control. 

Their experience puts me in mind of a friend of mine who has 
ten children, and among so many youngsters the playthings 
were broken often and soon became dilapidated. While more 
money was expended for toys each year, the amount per. capita 
was not as large as formerly; and when the eleventh infant came 
an indignation meeting was held, and this notice was posted on 
the front gate post: 


Doctore | 
| Please dont bring enny more | 
| babies here we have had enuf. | 


The above represents fairly well the opinion of most places 
where municipal ownership has been tried. 

The following item from a municipal ownership town has a 
slight grain of truth in it: “The war cloud has shifted and is 
now hovering over Xenia, O. The ‘Herald’ of that place, pro- 
claims it thus: The time has come for action. The streets are 
in a horrible condition. The police fund is exhausted, and our 
militia has gone to the war. ‘Ed.’ Schmidt owns the council, 
and the city is in darkness. Burglars are at large, and the Meth- 
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odist Conference will be here in a few days. 
gun!” 

I have had some little experience in corresponding with pro- 
fessors who advocate the municipal side and I readily recall the 
name of one who signed his name prefixed with “Yours for the 
cause,” and inserted a postscript that his terms would be $35 
per day to address a convention. I am free to confess that at 
one time I had the fever, temperature 120 degs., but have lived 
to get over it, thanks to Dr. Investigation, and I fully realized 
that it is hard to wean men from their prejudices. 

What is better than municipal ownership, and if it was carried 
out would soon kill the hue and cry for it, would be a stated 
term of years for a franchise; a more frequent valuation by the 
assessors of property; less property belonging to rich colleges to 
be exempt from taxation. 

In regard to the first suggestion: This would enable the cities 
interested to hold the corporations to a fair bargain. As to the 
second, property that depreciates would be lowered in valuation, 
and the poorer taxpayer would then be satisfied that the proper- 
ty that is increasing in value would make up the difference as 
it should. As to the last, too much money is lost from estates 
owned by rich colleges, which control block after block in the, 
heart of a city, thus creating an immense loss in taxes. This 
distribution of burdens would create a just plan to the satisfac- 
tion of the most of the people. 


Johnny, get your 
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A Novel Power Transmission Scheme for West 
Superior, Wis. 


T Superior Water, Light and Power Company, of West 
Superior, Wis., has in contemplation certain changes in 
its water and electric plants that will be of interest to many of 
our readers, and Mr. W. H. Winslow, the secretary, has kindly 
furnished us with the data. In the first place, the water pressure 
in a portion of the city remote from and some 90 feet higher 
than the company’s pumps is considered by the city authorities 
insufficient in case of fire; and it is proposed to install an elec- 
trically driven pump. This would in turn necessitate the use of 
some alternating or multiphase system, as the pump would be 
about five miles distant from the power station. As the com- 
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PROPOSED TRANSMISSION, WEST SUPERIOR, WIS. 


pany has several 133-cycle alternators, in use, some system which 
will work in with them will probably be adopted. 

Beyond this, according to Mr. Winslow, the company is like- 
ly to adopt a system of filtering their water supply, which will 
demand an electrically driven pump, capable of handling the 
entire water supply. The reason is as follows, and is elucidated 
by the accompanying little sketch: 

The source of water supply is Minnesota Point, a long ridge of 
sand about 4.500 feet from the mainland. On this point the filter 
beds of the Superior Water, Light and Power Company will be 
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situated if the plan is carried out. Mr. Winslow remarks: “It 
would, we consider, be very inconvenient to locate steam pumps 
on that point, and also very expensive to operate them there. 
We have been in correspondence with several manufacturers of 
cables, pumps, electrical apparatus, etc., but no decision has 
been reached by us, as we intend to take plenty of time to in- 
vestigate.” In the map, A is the power station, B the steam 


pumping station, C the point where the “boosting” pump is to 
be located, D the drive wells and the location of the proposed 
filter plant and pump. The intake pipe and the proposed sub- 
marine cables are indicated at E. The letter F indicates the 
‘water main connecting the pumping station with South Superior. 
It will be interesting to see 


All the distances are approximate. 
this ingenious plan put through. 


Illumination in Boston and Providence Depart- 
ment Stores by Enclosed Arcs. 


THE problem of illuminating large dry goods stores has been 
carefully and scientifically worked out in the large store 
of the O’Gorman Company, at Providence, R. I., and in the 
Houghton & Dutton store, in Boston. In the former store, 
which is one of the largest in Providence, 124 enclosed electric 
arc lamps are distributed throughout the different departments, 
and the new Houghton & Dutton Building uses 250 of the same 
lamps to illuminate portions of the building-now completed. 
In selecting the enclosed type of arc lamp, its various advan- 
tages over other types were carefully considered, and not until 
certain practical store tests had resulted favorably was the ulti- 
mate decision reached. In both cases the customers’ appreciation 
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FIG. 1—ENCLOSED ARCS IN A PROVIDENCE STORE. 


is a gratifying testimony to the superiority of the enclosed arc 
lamp. 

The store of the O’Gorman Company, Fig. 1, is in the Alice 
Building, Providence, R. I., where it occupies seven floors and 
a basement, the fourth floor only being divided up into rooms. 
The first and second floors are each lighted by 20 lamps sus- 
pended so as to allow from 10 to 12 feet clear between the 
lamps and the floor. The third, fourth, fifth, sixth and seventh 
floors and basement are each lighted by 14 lamps hung at 
heights from the floor varying with the heights of the ceilings. 
The average area illuminated by each lamp is almost 600 square 
feet. The store of the O'Gorman Company is the most brilliant- 
ly and perfectly lighted in Providence. 
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The enclosed arc lamp being a comparatively new comer in the 
dry goods and department store field, some data will be inter- 
esting as to the departments of the O’Gorman Company. The 
first and second floors are devoted to the sale of general dry 
goods. The head of this department found the quality of the 
light excellent from the point of view of illumination, and of 
peculiar value as enabling both salesmen and customers to dis- 
tinguish easily niceties of shade and texture in the goods. He 
commented on the absence of all shadows, the quantity of light 
being amply sufficient to eliminate them, although considerable 
space is occupied by pillars, cases, cash carriers, etc. 

In the two departments on the third floor as much white light 
as possible is absolutely necessary. „Indeed, in no other is a 
white light more essential than in these, devoted to the sale 
of the finer class of wall papers and to porcelains and chinawares. 
In the former the varied patterns and delicate shades of color de- 
mand a light which will not falsify them in any way; in the lat- 
ter, without such a light the finer wares, such as Dresden, 
Wedgwood, Royal Worcester, etc., could hardly be sold on 
dark days or after sunset. The heads of these departments find 
the mild, clear, white light from the lamps in every way satis- 
factory and mentioned the fact that it was particularly easy on 
the eyes. Although these lamps are burned largely during the 
day, neither official had had trouble with his eyes since the lamps 
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FIG. 2.—BOSTON STORE LIT BY ENCLOSED ARCS. 


were installed, while with all other forms of light the constant 
attention to delicacy of pattern and shades of color had seriously 
affected their eyesight. The fourth and fifth floors are given up 
to draperies and furniture. Here too the ease with which col- 
ors, under the enclosed arc, could be selected and such selection 
not be falsified on exposure to daylight, was considered the valu- 
able feature of the lamp. Customers now rely upon this light 
fully, whereas in similar cases they could trust their judgment 
only by taking the goods to the window. The seventh floor con- 
tains the storeroom; the basement, books, shoes and dry goods 
and the abundance and even diffusion of the light burning dur- 
ing the entire business day, in this last department has added to 
the comfort both of the salesmen and customers. 

The O’Gorman Company do not hesitate to express their full 
appreciation of the effectiveness of this method of lighting, se- 
lected only aftetr careful investigation and the satisfactory ser- 
vice it has given them. Furthermore, they heartily indorse and 
recommend the use of the enclosed arc lamp. 

Fig. 2 shows the lighting of the china and glassware depart- 
ment of Houghton & Dutton, Boston, Mass. In this case double 
globe lamps are used instead of the single globe type, which, at 
the time these were installed had not been fully developed. The 
excellent results obtained are, however, similar( the intensity of 
light alone varying. To the General Electric Company Messrs. 
Houghton & Dutton recently wrote: “At the time we erected 
our new building at the corner of Tremont and Beacon streets, 
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the matter of artificial illumination received a great amount of 
consideration. After thoroughly investigating all the various 
methods brought to our attention and looking into the apparatus 
and devices offered, we decided to make use of the enclosed, 
long-burning lamps made by your company. We have already 
about 250 installed. When our building is completed, there will 
be a considerable additional number. The light given is the 
most satisfactory substitute for sunlight in our millinery and 


‘fine dress goods departments that has ever been brought to our 


attention. The lamps are very cleanly and reliable in operation, 
do not scatter carbon dust, are ornamental in appearance and 
give an evenly diffused light. 


Knight Templar Illuminations at Pittsburg. 


TE people of Pittsburg are unanimously of the opinion that 
the electrical illuminations of the city during the conclave 


‘of the Knights Templars recently, comprised the largest and 


most artistic display of decorative electric lighting, that the 
world has ever seen. Be this as it may, and of course an allow- 
ance must be made for the fact that this remark was based con- 
siderably upon local pride, there is no record anywhere, which 
can show that there were ever celebrations held of any kind in 
this or any other country, where electrical decorations and i:l- 
luminations played such an important part, and were displayed 
in such a complete and artistic manner. 

The Allegheny County Light Company, which supplies the 
city and the general public with electric lighting current, oper- 
ated during the conclave week about 3,500 horse power of elec- 
trical machinery in excess of the normal capacity of its central 
station plant. This current was distributed throughout the 
business portion of the city among numerous illuminated deco- 
rative pieces. There were 29 arches distributed across the prom- 
inent thoroughfares at the most central crossings using an ag- 
gregate capacity of 8,000 sixteen-candle-power incandescent 
lamps, or about 250 lights to each arch. These arches were 
built of gas pipe, and threw a radiance along the streets that 
gave one the impression that the atmosphere had been trans- 
formed into a sea of incandescence. Another piece of electrical 
illumination was a cross in the front of the tower of the county 
court house, where the local Tancred Commandery was located. 
This cross was 107 feet high, while the cross arm measured 67 
feet; 2,000 16-c.-p. red and white lamps were placed upon this 
cross spelling the words “Headquarters Tancred Commandery, 
No. 48.” 

The next important display of electric lighting was made at 
the headquarters of Pittsburg Commandery No. 1, where 3,000 
lamps had been used in signs on the front of the building and 
for decorative pieces in the interior. These headquarters were 
located at the Pittsburg High School building. 

Other extensive displays were made by the Allegheny County 
Light Company on the Opera House building, where 5,000 lights 
were used; on the Dispatch building; the Hotel Henry; the Ma- 
sonic Temple; the Hotel Duquesne; the Duquesne Theatre; the 
Alvin Theatre; the Second National Bank; the Eisner and Phil- 
lips building and several other structures. 

There are, however, a number of isolated plants in the city of 
Pittsburg and very beautiful displays were made by them. The 
Times building had a Maltese cross of 1,000 purple, blue, red 
and white lamps; the Leader building had a “Cross and Crown” 
75 feet high in the front of the building, composed of 800 red 
lamps. The First National Bank had its building festooned 
with garlands formed of vari-colored incandescent lamps. The 
Carnegie building was decorated with all manner of Masonic 
emblems and every one was made of colored incandescent lamps. 

The most elaborate and expensive piece of electric decorative 
art was in the front of the general headquarters of the conclave 
in the Department of Public Safety building on Sixth avenue. 
This was an Ionic arch that cost $6,000. The electrical decora- 
tions on this arch were in the form of garlands, floral emblems 
and decorative lettering, numbering in all 1,700 lamps. 

Mr. W. J. Hunker, the superintendent of the Allegheny County 
Light Company, estimates the number of electric lights used 
during the conclave for decorative purposes as 50,000 16-can- 
dle-power incandescent lamps. The effects of these decorations 
were simply superb and proved a revelation to the visitors. The 
large cross of the Tancred Commandery mentioned before has 
already been purchased by a commandery of Louisville, Ky., 
where the next Knights Templars conclave will take place. 
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The Electric Motor Before the B. A. 


A VERY interesting series of papers on the application of 
the electric motor were those read before the Mechanical 
Section of the British Association by Messrs. Siemens, Gib- 
bings and Geipel. Each dealt with the description of a plant in 
which a number of motors have been installed, and the figures 
presented by the authors furnish good material for comparison. 
The papers, however, unlike those recently read before the N. E. 
L. A., evoked little discussion, except a few pointed remarks by 
Prof. S. P. Thompson against continuous and in favor of three- 
phase currents. In view of the fact that the latter have received 
but little attention on the other side and are employed in very 
few installations, Prof. Thompson’s remarks were not received 
with the same favor, as would have been accorded to them in 
this country, where three phase currents are obtaining a strong 
foothold, and where motors and other apparatus employing and 
controlling such currents are nearing a state of perfection. 

In speaking of the importance of increasing the load factor of 
a station in order to diminish the expense per unit of work done, 
Mr. Siemens made the significant statement that if power is 
wanted only at intervals and for short periods, it can safely be 
assumed that no economy can be effected by introducing trans- 
mission of power by electricity, adding, however, that “the most 
useful field for electric motors in workshops is without doubt 
their application to movable machinery such as cranes, travel- 
lers and drilling tools,” all of which are intermittent loads. 
Another fact brought out by the figures of Mr. Siemens was 
that electricity can be generated and furnished at a much lower 
figure by a central station than by a private or factory plant, 
even if the latter is as well managed and the output as large as 
that of Messrs. Siemens Bros.’ works at Charlton. 

Mr. Gibbings pointed out the wide application of the electric 
motor in workshops and several novel uses for small motors. 
He advocated the scheme of hiring motors in order to encourage 
the user of small power, substantiating his views by the fact 
that in Bradford forty-two hired motors were connected to the 
mains in the first six months in 1898, against six owned by the 
consumers. This is directly contrary to American practice and 
experience. 

Mr. Geipel repeated in glowing terms the advantages of the 
electric motor in the workshop, particularly in abolishing long 
lines of steam pipes and shafting. Apropos of this a few clinch- 
ing facts in regard to the electric distribution in use at the Bald- 
win Locomotive Works, contained in a paper read by Mr. 
Geo. Gibbs recently before the New York Railroad Club, may 
~ be of interest in the way of confirmation. There are 215 motors 
in use ranging from 2 to 50 h. p. each, with an aggregate capac- 
ity of 1,930 h. p. The force of workmen needed for inspection 
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and repairs of the lines and the 215 motors, as well as ten arc 
dynamos and four generators, consists of two men, with the 
occasional assistance of a third. One of these men works solely 
on armature repairs. The labor cost averages about $6 a day, 
and the material used in repairs is estimated at about $2 a day. 
The total maintenance and repair cost is, therefore, about $2,500 
a year, or about 4 per cent. on the first cost of the plant. It is 
estimated that this is about the same as the maintenance cost of 
a mechanical system of power transmission. By the substitution 
of electric motors and the consequent removal of some shafting 
in the shops sufficient head room was obtained for compactly 
built electric cranes. This has reduced the labor involved in 
moving machines 50 per cent. or more, one incident being cited 
where four to six men do the work previously requiring forty, 
and do it more rapidly. Two troo-ton cranes in the erecting 
shop are each driven by a 50 h. p. motor, their installation effect- 
ing an immediate saving of eighty men. 


Telephone Disturbances from Electrical Gener- 
ators. 


O NE hears but comparatively rarely nowadays of disturbances 
occasioned on telephone lines by extraneous currents on 
lighting and railway circuits, although at one time the courts 
were kept quite busy determining the rights of both interests in 
the case. The reason for this is, without doubt, that the courts 
have ruled in the majority of cases that it lay with the telephone 
company to so organize its apparatus that it might not be ds- 
turbed, and the telephone companies have taken the hint with as 
good a grace as they could under the circumstances, which in 
many cases involved considerable outlay in the rearrangement 
of circuits. Nevertheless, the last word on this subject has not 
been said, and a recent instance brings it up afresh, though in a 
somewhat different form. The particular occasion is referred to 
by Prof. Geo. D. Shepardson, in a recent résumé of the subject 


_ entitled “Some Telephone Disturbances from Electrical Gener- 


ators,” read before the A. I. E. E. As related by Prof. Shepard- 
son, one of the street railway companies in a Western city in- 
stalled a number of large railway generators which feed directly 
into a trolley line, and several large three-phase alternators 
driving rotaries located at three sub-stations. It so happened 
that at the same time one of the lighting companies installed 
rotaries driven by three-phase current from its main stations, 
and when the rotaries were put into service the telephones of the 
city were greatly disturbed, and some even rendered useless. 
Not only the telephone companies, but the lighting companies 
also found that the constant potential arc lamps which had here- 
tofore been burning quietly began to hum and roar, as if oper- 
ated by alternating currents. 

The opportunity was seized upon by Prof. Shepardson and Mr. 
F. W. Springer to undertake the study of the causes of the dis- 
turbance. They made a preliminary search of literature on the 
subject of telephone circuit disturbances, and found such to be 
due to leakage and induction, both electrostatic and electro- 
dynamic. As to the direct effect of electric railway lines, the 
ground return, of course, may be considered the primary and 
principal cause of trouble. Yet, on the other hand, if the railway 
currents were perfectly smooth and of uniform strength, it 1s 
generally agreed that they will not cause noises in the telephone, 
but will be less disturbing. The irregularities and fluctua- 
tions observed, however, in the railway current have been at- 
tributed to half a dozen different causes, including imperfect 
commutation at the dynamos, sparking at the motor brushes, or 
trolley, or rails, imperfect connection between trolley wire and 
supports, etc. All of those causes are more or less substantiated 
by various investigators. In the instance mentioned by Prof 
Shepardson, the great increase in noises in the telephones was 
attributed to the fact that the new generators and rotaries had 
toothed armatures, whereas the old armatures had smooth cores 
and were surface wound. The greater self-induction in the two 
machines was supposed to cause irregularities or “wiggles” in 
the current. Some even believed that in some way part of the 
alternating current managed to get over into the direct current 
circuits without being transformed. Prof. Shepardson’s first ex- 
periments showed that no considerable part of the noise came 
from any lack of uniformity in the speed of the rotaries, proved 
by the absence in the telephone of any tone of a pitch equal to the 
product of revolutions by the poles of the rotaries. It was also 
proved that the alternating current did not go over to the direct 
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current lines, by observations made upon the constant potential 
arc lamps operated by the rotaries of the lighting company. Here 
it was found that the hum of the arc lamps did not at all corres- 
pond with the frequency of the current, but that it did corres- 
pond exactly with the hum of the brushes, the pitch of which was 
equal to the product of revolutions by the commutator brushes. 
The cause of the noise in the telephones and arc lamps seemed, 
therefore, to be connected in some way with the commutation 
of the current at the direct current brushes. 

It was to the brushes, therefore, that the investigators devoted 
their subsequent attention. In the first place they determined 
that the noise from the motor was found to be least for the posi- 
tion of least sparking, suggesting a means for finding such best 
position. They also found that by inserting an inductance coil 
in the circuit for “ironing out” the wrinkles in the fluctuating 
current the disturbance in the telephone could be greatly reduced, 
thus repeating what has already come into general practice 
among telephone companies that employ dynamo generators as 
a source of current for transmitters in place of transmitter bat- 
teries. The lighting company also found that the humming of 
its constant potential arc lamps was greatly reduced by the in- 
sertion of a choke coil in series. Experiments were also tried 
with iron core and with air core transformers for smoothing out 
the current. These experiments were made with the brushes in 
different positions, and they show that the smoothness of the cur- 
rent is affected by the width of the brushes, and by the various 
kinds of brush, such as carbon, copper, leaf, gauze, etc. Prof. 
Shepardson also deems it probable that the best pressure and 
best angle for the carbon brushes might be studied by the tele- 
phone or the electrodynamometer method. Other experiments 
on smooth core and toothed armatures showed that the pulsa- 
tions were lower with the former. 

Another interesting line of investigation in the same series is 
that involving the excitation of the dynamo by the battery cur- 
rent. The telephone receiver, without any connection, was 
placed near the pole-pieces of the dynamo, and immediately a 
roaring sound was heard which was in exact unison with that 
of the brushes. On raising the brushes, however, no sound was 
heard, but as soon as one brush was lowered upon the commu- 
tator the familiar roaring began again. The results proved that 
the currents in the coils short-circuited by the brushes affected 
the magnetism of the iron of the field magnet, although, as Prof. 
Shepardson points out, one would hardly expect that sluggish 
cast-iron and solid wrought iron would respond to 1,054 complex 
cycles per second. It thus seems tolerably certain that a good 
deal of the disturbance noted is traceable to the brushes and 
commutator, but that it is not due entirely, perhaps not at all, 
to the simple cutting of an armature coil out of the main circuit, 
being due rather to the more roundabout action of the current, 
the short-circuited coil causing pulsations in the strength of the 
whole field, and so affecting the total e. m. f. induced in the 
whole armature. Another reason for the greater pulsation in the 
particular case under discussion is believed to be the fact that 
the rotaries now used have both toothed armature and laminated 
pole-pieces, while machines formerly used had solid cast-iron 
pole-pieces and smooth body armatures. 


The Pecuniary Value of Fine Scenery. 


THE latest report of the commissioners for the State Reser- 

vation at Niagara brings up again in an acute form the old 
discussion over the value of scenery to the world. The report 
discusses the recent notable changes that have taken place at 
Niagara through the utilization of part of its energy, and falls 
foul of Lord Kelvin for his frankly avowed wish to see the 
whole of the energy of the great cataract turned to some useful 
purpose. His lordship on the occasion of his last visit suggested 
that the scientific man witnessed the present waste of power 
“with more or less conscious disturbance or disapproval.” He 
is therefore set by the commissioners in the same pillory of rep- 
rehension as the stone blasters along the Hudson River palisades 
and the lumbermen in the Adirondack clearings. Viewing what 
has been done in developing the Niagara power electrically, the 
report says: “The question may well be asked: Has the interest 
in natural scenery of exceptional grandeur that prompted and 
approved the establishment of the State Reservation at Niagara 
and the Queen Victoria Niagara Falls Park wholly disappeared? 
or has the interest in the development of electrical power and 
manufacturing enterprises became so general and so dominant 
as to produce indifference to the future of Niagara Falls, and 
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even tacit approval of scenes that cannot but be effective in 
diminishing the volume of the cataract, and defacing it as a 
world famous spectacle? At any rate, it must be admitted that 
the river and falls are at present not safeguarded from diversion 
anad destruction. And the only power that can provide abso- 
lutely sure protection is the combined power of the Government 
of the United States and that of Great Britain, known as Her 
Majesty’s Government.” 

Thus the issue is clearly and sharply raised. It might not be 
a bad idea to have some limit set to the extent to which the 
upper Niagara River shall be drawn upon and diverted. But it 
seems to us that the commissioners meantime do protest too 
much. Unless we are very greatly misinformed, the privileges 
at present granted for tapping the river above the falls are about 
500,000 h. p., and of that amount certainly not more than 
50,000 to 60,000 h. p. is being converted. The power at the falls 
has been estimated on various bases, but never less than 6,750,000 
h. p. Hence the legal limit at the present moment is less than 
one-twelfth of the capacity of the water flowing over the falls. 
The thickness of the sheet at the Horseshoe is over 16 feet, so 
that even when 500,000 h. p. is developed, it will only be 114 feet 
thinner, with a proportionate shallowing towards each bank of. 
the river, and a like scaling down in the thickness of the sheet 
of the American Fall. Who would ever notice such a slight 
diminution as that? A drought along the lakes, an ice blockade, 
or a light wind blowing up into the neck of Lake Erie at Buf- 
falo probably makes more difference several times a year. Hence 
we think that the commissioners put their complaint much too 
strongly. We might ask them another question, namely, whether 
it is not better on purely zsthetic grounds to generate that much 
power from running water rather than by burning an equivalent 
quantity of coal with all its grime and pollution? 

But there is a point we would be glad to have the commission- 
ers settle before they try to check the splendid and cleanly indus- 
trial development now going on around Niagara. It is said, and 
our own observation tends to prove it, that the falls are rapidly 
being broken into a series of slopes and rapids. The steep cliff 
is receding in a set of shelves under the weight of water bearing 
upon the strata now exposed. It seems to us a scientific propo- 
sition whether the diversion of a considerable portion of this 
mass of water—100,000,000 tons an hour—may not help to pre- 
serve the falls as they are, in their present majesty and beauty. 
At any rate, before they condemn great modern engineering 
work such as Kipling celebrates in some of his finest poetry, we 
venture to suggest to the commissioners that perhaps the engi- 
neer is not out of place at Niagara as they imagine, but is there 
by right and duty. And we say this with a full realizing sense of 
all that the Niagara Falls are to the hackmen, the New York 
Central Railroad and the hotel proprietors. 


Uncle Sam Needs More Room. 


F OR many years past the United States has done a great 

deal of internal expansion, but now, like the fat boy in 
Pickwick Papers. it is “swellin wisibly” and outwardly; and no 
power on earth seems able to stop the process that began not 
merely with the battle of Manila, but with the first cargo of 
American manufactures shipped to a foreign port. No matter 
what our “policy” may be, there is no question as to our desire 
for commercial aggrandizement, and our intention to win two 
customers where only one existed before. The next great op- 
portunity to reach out in export trade and to show the world 
what we can do is the Paris Exposition of 1900; and in the hope 
and belief that international peace will prevail, our Government 
is now turning its energies in that direction. A large appropria- 
tion has been voted by Congress, and now Commissioner Peck 
has been endeavoring to get more room at the Exposition for 
our exhibits. So far, this country has been limited to a skimp- 
ing 175,000 square feet, but Mr. Peck now reports that he has 
promise of 28,000 more, and that a space will be conceded for a 
national headquarters among the others on the banks of the 
Seine. We present in this issue a collocation of the data already 
made public on the Exposition, and trust that it may help to 
stimulate interest in this great and noble enterprise of our Gallic 
friends and neighbors. After securing the space, the great task 
will be that of filling it wisely: and as machinery and electricity 
have had less than 50,000 feet assigned to them, exclusive of the 
generating plant, it looks as though the selection of the exhibits 
will present many serious problems not yet confronted. 
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Electric Canal Haulage.’ 
BY A. H. ALLEN, 
A. Inst. E. E. 


THE method of haulage in general use remains the same as it 
was a century ago—by horses. Steam tug boats have, it is 
true, been adopted here and there, but their use is limited by 
many considerations, such as the cost of the boats, the damage 
done to the banks of the canal by the scouring action of the 
propellers, and the very low efficiency on account of the small 
cross section of the canal, while the cost of haulage is but little 
less than that of horse traction. 

The subject of this paper is an adaptation of electrical traction 
to canal haulage, with a view to accelerating the speed and at the 
same time reducing the cost—the two most important considera- 
tions in connection with goods traffic. The system to be de- 
scribed is the outcome of years of study on the part of Messrs. 
Thwaite & Cawley, civil engineers, of Westminster; the aim of 
the inventors has been to provide an economical and efficient 
method of haulage, which can be applied to any canal, without 
in the least interfering with the use of horses—thus enabling the 
latter to be displaced by degrees, if desired. The system is about 
to be tested on one of the great Northern canals. It has been 
submitted to the critical examination of our most eminent canal 
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FIGS. 1 AND 2. 


experts, and it is admitted that it shows promise of satisfying 
the numerous and difficult conditions of canal traction. 
Previous attempts towards applying electric traction have gen- 
erally been in the direction of supplying electrical energy, by 
means of overhead wires along the banks, to electromotors car- 
ried on board the barges; the motors were usually geared to 
screw propellers (as, for instance, on the Erie Canal), in one case 
to an zrial propeller. None of these methods has attained any 
degree of success—chiefly on account of the same difficulties as 
lie in the way of steam propulsion. A length of three miles on 
the Burgundy Canal is operated electrically by means of.a chain 
laid along the bed of the canal; a tug boat fitted with an electro- 
motor and chain barrel works to and fro on the chain, hauling 
a train of barges. The current is received from an overhead 
wire, and returns via the chain and earth. The system is well 
adapted for the case in question, as two out of the three miles 
are through tunnels; but the great loss of time incurred when 
one train passes another is a fatal bar to its general adoption. 
In the present system all these difficulties are avoided by mak- 
ing the motors entirely independent of the barges, and hauling 
the latter by means of ropes, exactly as with horses; in this way 
the waste of energy incurred with a screw propeller is almost 
entirely obviated. An erial railway is provided, consisting of 
two steel rails of channel or Z section, braced together at one 
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side, so as to form a rigid girder, and supported at a height of 
9 or 10 feet” above the towing path by means of cast-iron brack- 
ets or wooden posts (Fig. 1), at intervals of about 30 feet. 
Each of these rails constitutes a running track for a number of 
electric locomotives, each consisting simply of an electromotor 
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FIG. 3. 


mounted on a four-wheeled carriage; two of the wheels run upon 
the upper surface of the rail, supporting the weight of the loco- 
motive, and two run beneath the rail, bearing against the lower 
surface in such a way as to ensure the stability of the locomotive 
(Fig. 2). Two horizontal rollers are pressed by springs against 
the edge of the rail, in order to guide the carriage in the correct 
running position. The locomotive is thus locked to the rail, 
and is securely held in position by its own weight; moreover, by 
giving suitable proportions to the relative lengths of the axles 
of the wheels, the total pressure between the wheels and the rail 
can be made as great as may be desired—far greater than the 
weight of the locomotive itself—so that there is no limit to the 
adhesion which can be obtained between the wheels and rail. 
As the maximum drawbar pull of a railway locomotive under 
ordinary conditions is only about one-seventh of its weight, this 
is an important feature of the system. 

The motor shaft carries at each end a worm, gearing with a 
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FIG. 4. 


worm-wheel on each of the four axles, so that all the wheels 
are drivers (Fig. 3); the gearing runs in an oil bath, and can 
be so designed as to give an efficiency of go per cent. Automatic 
lubrication is provided for all the working parts, so that frequent 
inspection is not necessary. 

The motor itself is of the ordinary direct current series-wound 
traction type, and need not be described in detail. The tractive 
force required to tow a barge carrying 100 tons on a canal of 
ordinary cross-section, at the rate of 244 miles per hour, is from 
250 to 300 pounds. The maximum brake horse power at full 
speed is, therefore: 

2.5 X 5,280 X 300 
= —— >= 2 B.H.P 
60 X 33,000 
But in order to get up speed quickly at starting, the motor 
must be designed to give a tractive force of about 600 pounds 
for a short time. Such a motor would weigh about 300 pounds, 
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and the weight of the motor and carriage would not exceed 900 
pounds. 

For a speed of four miles per hour, under the same conditions. 
the motor should give a tractive force of 750 pounds at full 
speed, and, say 1,200 pounds at starting. The weight of the 


with advantage, be fixed at 2 
so that the locomotives may 


2W here horses are not used, the rails may 
height not exceeding 6 feet from the groun na 
be more readily accessible. 
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motor would in this case be about 600 pounds, and of the motor 
and carriage about 1,400 pounds. 

To the lower side of each rail is bolted a continuous creosoted 
wood batten, which supports the electrical conductor, a flat cop- 
per or steel angle bar, insulated from the wood by means of 
porcelain insulators. The position of the conductor is such that 
it is shielded from the weather, and to a great extent from me- 
chanical injury. 

The current is collected from the conductor by means of an 
insulated brush attached to the locomotive, and after passing 
through the motor is conducted by the wheels to the rails, which 
are electrically bonded together so as to provide a return path 
of low resistance. 

It will be seen that the two rails form an “up” line and a “down” 
line, so that the locomotives run on the upper rail in one direc- 
tion, and on the lower rail in the opposite direction. Each loco- 
motive is provided with a link to which the tow-rope is attached. 
the other end of the tow-rope being secured to the mast of the 
barge exactly as in the case of horse haulage. When two barges 
meet, that one which is being towed by the lower locomotive 
steers close to the towing path, while the other barge steers 
wide, so that the tow-rope of the second barge passes clear over 
the first; thus there is no possibility of entanglement or crossing 
of the ropes, and the locomotives and barges pass freely without 
necessitating a stoppage. The importance of this point will be 
realized if it is borne in mind that on the average three minutes 
are lost every time two barges pass when drawn by horses, or 
about one-fifth of the whole time occupied in making a journey 
on a busy canal. 

The locomotive is controlled entirely from the barge, no driver 
being required. Various methods of control are available; two 
light cords may be used, leading from the barge to a switch 
mounted on the motor carriage; or a single cord may be em- 
ployed, together with a switch so constructed that on pulling 
the cord the switch is closed, the next pull opens the switch, 
and so on alternately. Another method of control is by the use 
of a concentric or twin-wire cable for the tow-rope; in this case 
the starting switch may be placed in the barge itself, in the 
charge of the barge-master, or the switch may be carried in the 
locomotive and controlled by electrical means from the barge. 
It should be remembered that, even when starting up to a 
speed of four miles an hour, the current at 500 volts would not 
exceed 14 or 15 amperes, so that elaborate switching apparatus 
is not necessary. 


Since the whole apparatus is entirely separate from the barges, 
and complete in itself, it is evident that any barge or boat what- 
ever may be towed without requiring the slightest alteration. 
On arrival at the end of the journey the locomotive may be at 
once coupled to another barge, leaving the first to be unloaded 
or otherwise at leisure; hence the plant can be kept continuously 
at work at its maximum earning capacity, and the ratio of the 
expenditure to the receipts can be kept down, both on this ac- 
count, and because a given number of locomotives can serve 
the needs of a much greater number of barges. 

Electrical power is supplied from one or more generating sta- 
tions situated at suitable points on or near the canal; it is im- 
portant to notice that water power may be used if such be avail- 
able, or the generating plant may with great advantage be 
erected at a colliery if the canal passes through a coalfield, so as 
to obtain coal at the lowest possible rates. The canal itself sup- 
plies water for condensing purposes if steam power is used, but 
it is preferable to employ gas engines, by means of which, in 
conjunction with the Thwaite system of gas producers, it has 
been proved to be possible to generate one indicated horse- 
power-hour with an expenditure of less than one pound of coal. 

In the case of long canals, the power would be transmitted on 
the three-phase alternating current system at high pressure, 
transforming down to direct current at low pressure at con- 
venient points on the line, as shown in Fig. 4, in which B are the 
bonds; C, working conductor; G, three-phase alternating current 
generator: H P F, high-pressure feeders: L, ærial railway line; 
R C, rotary converters: T, stationary transformers. For short 
canals the current would be supplied direct to the line. 

A very important feature of the system is the fact that not 
only will power be available for hauling barges. but it may also 
be used for working cranes, factory machinery, lock gates, etc., 
and for lighting warehouses and the canal itself if desired; a 
useful application of power is to capstans at the locks. by means 
of which the barges can be handled with rapidity and ease when 
entering the locks or leaving them. As canal traffic with elec- 
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trical haulage can be carried on both by night and by day, the 
conditions of working are specially favorable to a low cost of 
power, the generating and distributing plant being constantly in 
use with no idle period. 

In order to illustrate the economic possibilities of the system, 
estimates have been prepared showing the cost of haulage, (1) 
by horses; (2) by electric locomotives, at the same running speed 
as with horses; and (3) by electric locomotives at a higher speed 
(4 miles per hour). For the purpose of this comparison, the 
case of a level canal, 30 miles in length, has been taken, with an 
annual trafic of 100,000 tons per mile. The details of the esti- 
mates are given in an appendix to this paper. The results in 
brief are as follows: 

Time 


Cost per occupied 
ton mile in transit 
; in pence. in hours. 
Haulage with horses at 2% miles per hour... 0.077 I5 
Electric haulage, at 2% miles per hour....... 0.032 12 
Electric haulage, at 4 miles per hour......... 0.041 7, 


It will be seen that without taking advantage of the higher 
speed possible with electric haulage, the cost is 58.4 per cent., 
and the time 20 per cent. less than with horses, while when the 
speed is increased to 4 miles per hour, the cost is 47 per cent., 
and the time 50 per cent. less than with horses.’ Further, in the 
latter case, no allowance has been made for the reduction in the 
capital cost of barges (of which a smaller number would suffice), 
in the interest and depreciation on capital, and in the wages paid 
to bargemen, nor for the increase in the traffic and reduction of 
tolls which are sure to follow the increase in speed, the sale of 
electrical energy, the great reduction in cost of maintenance dur- 
ing prolonged frosts, etc., all of which are items of the first im- 
portance in this connection. To sum up, then, the electrical 
system of haulage possesses the following advantages, among 
others: 

The boats require no alteration whatever. 

The delays in passing incurred with horse haulage are ob- 
viated. ) 

Bridges and tunnels cause neither difficulty nor delay. 

No time is lost in waiting for a train of barges to be loaded, 
as is the case with steam. 

Power can be supplied to private consumers, etc., at a low rate. 

The cost of haulage is reduced by 50 or 60 per cent., and the 
time occupied in transit by 20 to 50 per cent., as compared with 
horse haulage. In case of frost, the standing expenses are enor- 
mously less than with horses. 


Improved Shop Methods on the Calumet Road 
Chicago. 
BY J. R. CRAVATH. 


THE visitor to the shops of the Calumet Electric Street Rail- 
way of Chicago, of which road H. M. Sloan is general 
manager, and W. A. Harding, electrician and master mechanic, 
always finds something of interest in the way of improved 
methods of shop management and care of equipments or im- 
provements in details on the rolling stock. One notable prac- 
tice which came to the notice of the writer in a recent visit was 
the precautions taken for keeping armatures dry over winter 
on the motors that are out of use. The Calumet road is some- 
what peculiarly situated as regards the ratio of summer and 
winter traffic. In the summer the immense trolley party and 
pleasure riding business for which this road is noted, requires 
an equipment several times as large as that needed to carry the 
ordinary business and workingmen’s traffic in the winter. The 
result is that a large number of motor equipments under open 
cars are not needed under the closed winter cars, as there are 
many more open summer than closed winter cars, so that when 
the change takes place from open to closed cars in the fall, 
and the closed cars are equipped with the trucks and motors 
from under the open cars, there are a lot of open cars left to 
stand over winter with the motors under them. Now, it is well 
known that when machinery is allowed to stand in an un- 
heated building over winter, it will, especialy early in the spring, 
condense moisture on its surface, and as there is but a poor 
chance to dry this moisture off in a cold car house, it will stand 
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1On some of our most important systems the dimensions of the canal and 
of the Jocks will only permit the passage of barges carrying 50 tons of 
cargo. In this case the saving in cost is increased to nearly 65 per cent. 
at A miles per hour, and to 60 per cent. at 4 miles per hour, the same 
trafic being taken; but the cost of horse haulage is doubled, and that of 
electric haulage is also increased, though to a less extent. 
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for hours on the metal. This is the worst thing that could 
happen to a street car motor, and the difficulty is aggravated on 
the Calumet road by the fact that the ground on which the 
car house is built, as well as that for miles around, is of a low, 
swamp-like character. The cars are run into a storage barn for 
the winter, and as it is impracticable to heat this barn, the 
motors not in use must stand there and sweat until late in the 
spring. While the moisture does not seriously injure the plain 
painted iron surfaces, it does have a disastrous effect in work- 
ing into armatures. When once rust starts at any spot on an 
iron armature core it gradually spreads. The rust penetrates the 
insulation, and after the motor has been run a short time the 
insulation breaks down. While iron rust itself cannot be classed 
as a conductor, it seems to hold enough moisture to ruin any 
insulating qualities it has of itself. 


It has been Mr. Harding’s experience that motors, after stand- 
ing over winter in a cold car barn, will start out all right, but will 
soon come back into the shop with armatures to be repaired; 
and considerable money has been lost in this way. It will be 
the practice in future to take the armatures out of all cars not in 
use during the winter and store them in a dry room. An arma- 
ture, winding and tool storeroom is being built for this purpose 
in one corner of the shop. Special precautions are being taken 
to have it dry underneath the floor, so that moisture will not 
come up from the ground, and the room will be kept somewhat 
warmer than the rest of the shop by air from the indirect steam 
heating system in use. Armature winders will also work in this 
room as they need a room warmer than the rest of the shop 
because they are not exercising their bodies as much as the 
other workmen. This room is also to be used as a tool store- 
room, with a rigid system of checking out tools in use. Mr. 
Harding believes this the only satisfactory way of keeping track 
of tools and materials, so that they will be where they are wanted 
and not lost around the shop. Every tool will have a place on 
the toolroom shelf, and the toolroom will be in charge of a boy. 
In his care also beside the toolroom window will be a board cn 
which will be hung several checks for each man in the shop. 
Each man will have a number. When a man wants a tool he 
goes to the toolroom window and asks for it. The boy gives 
him the tool and puts in place of the tool in the box a check 
bearing the man’s number, and he also hangs a duplicate check 
bearing the same number on the “tools out” board. This latter is 
for convenience in seeing what men have tools out without 
going through all the tool boxes. A glance at the board at the 
end of the day shows just what men have tools out, and it can 
be followed up quicker than if there were no duplicate checks. 
Placing checks directly in the box from which an article came 
saves keeping any memorandum, and at the same time tells 
definitely what a man took out. Mr. Harding intends to do 
away with all benches against the walls because it is impossible 
to keep men from using them as rubbish receptacles. Along 
with this reform will come a sorting out of old bolts and nuts, 
with a box for each size. When a call is made for a bolt the 
tool boy will first see whether it is in the second-hand assort- 
ment before the storeroom is drawn on, and it is hoped to work 
off the old supplies in this way and put them to some good use 
instead of having them lumber up the corners. The checking 
out of tools may seem like unnecessary red tape at times, but 
it is the only way as long as human nature is what it is to keep 
men from laying down tools and losing them around the shop, 
with the result that more time is spent looking for tools than 
doing the work. This may easily be the case even in a small 
shop. Nothing can prevent the workman from losing his tools 
as some do while actually working with them; but he can be 
prevented by the checking system from losing them for very 
long. 

The conventional form of hose for car wiring is being aban- 
doned on this road in favor of a specially made cable. While in 
ordinary car wiring with series parallel controllers two lengths 
of hose are used between the two controllers, and each hose 
contains a number of wires which have been drawn into it, this 
new car wiring used on the Calumet employs a cable of such 
compact form, that the necessary number of conductors can be 
put in one cable. This cable contains the requisite number of 
braided and rubber-covered flexible stranded wires closely 
packed together, but independent of each other, the whole mass 
held together with waterproof tape and then covered with 
rubber and with a protecting sheath of braided jute covering. 
This cable has stood up very well under service, and the mois- 
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ture from mud collecting on it does not seem to get through and 
rot the outer covering as it does the common hose. 

The vestibule cars are being equipped with a very neat form 
of illuminated route sign, set into the lower part of the right 
hand front side of the vestibule, about a foot from the floor, just 
in front of the brake staff. The sign proper is flush with the 
vestibule, and can be slid in or out in guides. An incandescent 
lamp is set in a niche behind the sign. The body of the sign is 
opaque and is painted a different color for each route. The 
letters are cut in this body of the sign and the background is 
of white celluloid. This, of course, makes the letters show white 
by day. To make them show the route color at night was a 
problem that bothered à little at first, but it is now done by 
putting behind the white celluloid a layer of celluloid of the 
proper route color. This does not show by day when the color 
of the body of the sign is apparent, but by night the light shin- 
ing through gives the proper color. 


The Electric Arch at the Chicago Peace Jubilee. 


HE handsomest and most substantial arch at the recent Peace 
Jubilee in Chicago was erected at the corner of La Salle 

and Washington streets, near the corner of the city hall. This 
arch was a gift to the city, presented jointly by the Western 
Electric Company, the Chicago Edison Company, and the Gen- 
eral Electric Company. The design was furnished by John E. 
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ELECTRIC ARCH, CHICAGO PEACE JUBILEE, ARMY SIDE. 


Youngberg and the work done by J. H. Goehst. The arch was 
50 feet wide and 45 feet high, the bases being of substantial ma- 
sonry with an outer covering of wood. The upper part was of 
frame covered by canvas. One thousand two hundred 16-candle- 
power lamps of 113 volts were fed by 3 No. oooo cables, connect- 
ed to the city hall lighting plant. It was wired on the 3-wire 
system and arranged in case of emergency so that it could be 
thrown on to the Chicago Edison Company’s circuits. 

On the south side of the arch a large picture of President Mc- 
Kinley adorned the centre, with a row of portraits of the naval 
heroes, Dewey, Sampson, Schley, Evans, Clark, Wainwright, 
Hobson and Philip. Along the top two marine views—one, the 
battle of Manila, and the other the battle of Santiago, were on 
either side and below the portrait of the President. On the 
north side Gen. Miles’ portrait adorned the centre flanked on 
either side by the military heroes, Shafter, Brooke, Marshall, 
Merritt, Cavanaugh, Turner, Lee and Moulton. Beneath the 
portraits was a picture showing the charge up the hill at San 
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J uan. All the work was done in oil and the electrical companies 
in ordering the work done, had the best skill obtainable. 

Mayor Harrison contributed two poems in prose to be placed 
on the arch as the sentiments of the people of Chicago, as the 
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THE ARMY AND NAVY y . 


ELECTRIC ARCH, CHICAGO PEACE JUBILEE, NAVY SIDE. 


arch was Chicago’s tribute to its heroes. The first, which is 
placed on the east end of the arch, is as follows: 

“Chicago salutes the heroes of the Army and swells the Halle- 
lujah that hails their return from camp and trench and field.” 

“Heroes whose valor in action and fortitude in hardships have 
won tribute from every land.” 

“Hurrah for the American soldier, the young and the old, 
the blue and the gray, who shouted ‘Ready’ when the nation 
called.” 

ve the west end of the arch was the greeting to the Navy; it 
reads: 

“Chicago salutes the heroes of the navy and joins the chorus of 
jubilation over their triumphs for the flag. Triumphs which 
have set the world thinking and given the nations a new concep- 
tion of American power, skill and daring.” 

“The memories that cluster around Manila Bay and Santiago 


THE ELECTRICAL ENGINEER. 


coils fiber plates are placed as reinforcement. 


415 


trical representative, was made one of the aides on the Presi- 
dent’s staff during the jubilee. 


The “Pittsburg” Type K Transformer. 


T HE Pittsburg Transformer Company, Pittsburg, Pa., have 
lately developed and are now introducing a transformer, 
which is called their “type K,” for use on 1,000 or 2,000-volt cir- 
cuits of 50 to 150 cycles, with capacities from 600 to 20,000 watts. 
It is shown in detail and assembled in Figs. 1, 2 and 3 herewith. 
The iron core has the form of a rectangular letter “O,” upon 
the long sides of which the windings are placed, there being two 
primary and two secondary coils, the primary being wound di- 
rectly upon the secondary. For the laminations, the very finest 
grade of sheet steel is used, rolled from specially selected billets, 
picked out carefully from the best product of a leading manufac- 
turer of electrical sheet steel. The transformers are wound with 
copper of the largest permissible cross section. In the larger 
sizes, thin copper strap in multiple arc is used, enabling 25 to 30 
per cent. more of the available space to be utilized with reduced 
risk to the insulation and diminution of eddy currents to a neg- 
ligible point. The coils are wound upon a mould. The second- 
ary is wound first and wrapped with heavy mica insulation, and 
upon this is then wound the primary, constituting one solid 
member. Every layer is protected by a sheet of insulation ex- 
tending well out beyond the ends of the windings; and all insu- 
lation is advantageously applied in flat sheets to smooth sur- 
faces. The coil is fixed in position by means of hard fiber sheets 
inserted between the iron and the coil, and at each end of the 
No wood is used 
to space, block or wedge the coils. The high tension winding is 
kept safely away from the core, and both cores are entirely out- 
side the iron. 

The transformer proper when complete is mounted in a cast 
iron case, as shown. The case is neatly japanned, and is such 
as to allow either of operation dry or with oil, the latter method 
being recommended as best in principle. The leads from the 
coils are brought out through porcelain bushings, well above 
the oil level, and turned perpendicularly downward as shown. 
The primary leads appear at the rear corners and the secondary 
leads are at the front of the case. Suspension of the transformer is 
effected by square-headed bolts or lag screws which engage with 
slotted lugs on the back of the case, as shown in the engraving of 
the 1,000-watt size. 

All these Pittsburg type K transformers are liberally propor- 
tioned, with lowest iron and copper losses, and as a consenuence 
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Fig. 1.—600 Watt Size. 


Fig. 2.—1,000 Watt Size. 


Harbor will live as long as heroism is honored and heroes re- 
warded—forever.” 

Around the top of the arch implements of war were in relief. 
Mr. T. G. Grier, of the Western Electric Company, as an elec- 


Fig. 3.—Details of Construction, 1,000 Watts. 


of abundant metal and good design, the regulation is said to be 
the closest known. The rise in temperature is reported as ex- 
ceedingly low. At the end of an eight-hour run under full rated 
load, the rise ip temperature of the oil does not exceed 40 degs. 
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Cent. They will carry overloads of 25 per cent. for periods up to 
5 hours, with a temperature rise of only 45 degs. Cent., above the 
air. It follows that the all day efficiency, as the result of low 
core loss and slow temperature, is extremely high. 

All transformers have to stand a 10,000-volt alternating e. m. f. 
insulation test, and careful measurements are made of iron loss, 
ratio of winding, etc., while runs of full load, 25 per cent. over- 
load, and double rated potential are also made, to insure a per- 
fect piece of enduring apparatus. The company also build trans- 
formers up to any degree of high tension work, and desire to 
submit estimates and plans for such work. 


Methods of Determining the Frequency of Alter- 
nating Currents.’ 
BY CARL KINSLEY, WASHINGTON UNIVERSITY. 


WE have all noticed the hum of a transformer or alternating 
current arc light. Upon the pitch of that note depends 


‘wm a great measure the current of electricity there will exist in 


the wire. It is consequently of importance to electricians to de- 
termine the frequency of the alternations which produces the low 
note in electrical apparatus. If the electricity flows through an 
electro-magnet it will turn it into a pulsating magnet, which 
will make a piano wire stretched just tight enough vibrate as 


THE ELECTRICAL ENGINEER. 


[Vol. XXVI. No. 547. 


though it had been struck. From the force used to stretch the 
wire the rate of vibration of the wire and consequently of the 
alternating current can be calculated. 

The same thing occurs when an iron strip is held in front of 
the magnet. Upon the length of the strip depends the rate of 
vibration, and that is easily calculated from the strip itself. Dr. 
John Hopkinson first used the piano wire and Dr. Campbell the 
iron strip. : 

Another way is to have a little of the electricity flow through 
a telephone receiver. The hum of the telephone will show just 
how fast the current is alternating. This rate of vibration can 
be measured by making the air in a long tube vibrate in unison 
with the telephone. It is merely necessary to measure the length 
of the tube in order to compute how fast the current is alternat- 
ing. This method is capable of great rapidity of operation and 
accuracy in getting the result. . 

Still another method which can be most easily used of all of 
them consists in varying the rate of vibration of a metal strip, 
not by changing the length, but by hanging weights on the bar. 
Or else one weight may be used and its distance from the end of 
the bar varied. When the electrical current passes through the 
magnet the weight is moved until the bar vibrates. Then the 
position of the weight will tell the experimenter how many times 
a second the bar vibrates and consequently how many alterna- 
tions per second the alternating current has. 


TWENTIETH TRIENNIAL EXHIBITION OF THE MASSACHUSETTS 
CHARITABLE MECHANIC ASSOCIATION, BOSTON, OCTOBER 10 
TO DECEMBER 3, 1808.—I. 


T HE management of the exhibition deserve great credit for 
arranging a display of so interesting and instructive a na- 
ture as the present one, which, however, is only characteristic 
of the enterprising spirit and ingenuity of the Yankee. It is per- 
haps the first industrial exhibition which uses electricity as the 
exclusive motive power and though every branch of engineer- 
ing, every line of development in the various arts and sciences 
and every novel process and application is ably represented, elec- 
tricity stands foremost in the wonderful progress here shown. 
Wireless telegraphy receives here its first public demonstration 
in New England, the mysteries of the X-rays are shown. Moore’s 
vacuum light is applied here for the first time as a living-room 
illuminant, electric welding under water is demonstrated, be- 
sides the application of electricity for domestic purposes, heat- 
ing, lighting, cooking, power, etc.; electric carriages, a com- 
plete telephone switchboard in operation, electric generators 
and motors of every description and for innumerable purposes. 
The celebrated wax tableaux, showing the development of elec- 
trical science, which were described in The Engineer, in the is- 
sue of June 2, and many other electrical specialties and applica- 
tions are shown in their latest forms. It is, in fact, to a large 
extent, an electrical exhibition. The decorations of the large 
central hall are most tastefully chosen and consist of red, white 
and blue bunting around the galleries and under the roof, from 
which are suspended numerous flags and coats-of-arms of vari- 
ous nations. A large oil painting of Washington is hung at one 
end of the building above the raised platform for the musicians. 
Special attention has been paid to the department of music and 
the patrons each day are treated to a splendid programme, in- 
cluding several solos by prominent artists and the rendering of 
classical numbers by well-known orchestras. At the other end 
of the hall occupying the stage and plainly shown in the general 
view, is the Japanese tea garden, which is a delightful innovation 
and an attractive feature. It affords an ideal resort for rest and 
refreshment, where visitors may be served by the daughters of 
Japan. A number of Japanese children are here seen in a beau- 
tiful Japanese garden with cherry trees in full bloom, play- 
ing their native games, chatting and entertaining. Much credit 
for this charming creation is due to Mr. Lafayette W. Seavey, 
the New York artist. Another attraction is the oriental smoking 
room furnished in the most complete oriental style, in charge of 
a native Turk. For one of the most popular features the man- 
agement is indebted to Mr. B. F. Keith, who has fitted up Paul 
Revere hall, named after the first president of the association, as 
a vaudeville theatre, where entertainment is furnished through- 


1Read before the A. A. A. S. Abstract. 


out the day and evening, at no extra cost to the visitors. And 
right here it may be well to point out the wise step of the man- 
agement in charging the small admission fee of 25 cents and 
nothing extra for the superb catalogue or any attraction. The 
soundness of this action is eertainly attested by the average daily 
attendance of 10,000 people. 

Mr. W. J. Clarke’s wireless telegraph exhibition naturally cre- 
ates a great deal of interest, questioning and surprise and Mr. 
Clarke is kept quite busy explaining the details and working of 
his apparatus all day, the letters N. Y.—N. Y.—N. Y., are trans- 
mitted across the spacious hall from the main floor to the gal- 
lery. Four times each day a miniature warship in the artificial 
lake of the Japanese garden, is blown up by the wireless trans- 
mitter in the gallery and the attention of every one in the hall is 
at those moments concentrated on that interesting, novel fea- 
ture. The X-ray booth located on the second balcony in the 
grand hall contains Mr. Clarke’s latest and most powerful ap- 
paratus and each hour large crowds of people pass through the 
booth, viewing their bones through an improved fluoroscope. 

Special mention should also be made of a large number of op- 
erative exhibits all of which prove of great interest, and value 
to the visitors. There are shoe and hat manufactures in full oper- 
ation; the manufacture and adjustment of fine watches, a num- 
ber of printing presses, printing high-class magazines, textile 
machinery in operation, showing the process of manufacture of 
many fabrics, a complete candy kitchen, bottling establishment 
and refrigerating plant. In the basement, where the machinery 
is located, as well as the Moore parlor and the smoking room, 
many types of engines and generators are shown in actual opera- 
tion, mechanicaland electrical appliances are exhibited, as well as 
the Burton welding and forging process, the Diesel motor, run- 
ning, horseless vehicles, etc. In fact, the exhibits are too numer- 
ous to mention in these columns, and we will confine ourselves 
to a description of those exhibits which are either electrical or 
have a direct bearing on electrical engineering. 


In concluding these introductory remarks, we wish to con- 
gratulate the following men on their achievement and wish 
them success in their fine undertaking: The Executive Com- 
mittee, consisting of Messrs. H. T. Rockwell, president; H. H. 
Watson, chairman; S. N. Davenport, treasurer, and H. D. Du- 
pee, secretary and executive officer. Also Messrs. A. L. Knox, 
the superintendent; Samuel J. Byrne, the able and energetic 
press representative; R. D. Leonard, advertising agent; G. W. 
Wells, electrician; John Allen, chief engineer; B. F. Keith, pro- 
prietor of the theatre; S. A. Crowell, M. D., physician, ard L. 
W. Seavey, the scenic artist. 
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Jones & Laughlin Co. Ltd., and the Production 
of Steel.—II. 


T ERE are two processes for making steel. One is known as 

the Bessemer process, the other, the “open hearth.” These 
are not always distinct processes from the start, but the open 
hearth is a continuation or an additional treatment that a por- 
tion of the metal receives after having passed the Bessemer 
process. The initial step consists in remelting the pig iron in 
a blast furnace, not so large as the one before described, but 
which is charged at the top with pig iron, limestone and coke, 
as before described. When melted, however, the metal is not 
run into moulds, but is drawn into large ladles, which are 
mounted on trucks, and are taken to the Bessemer converters, 
into which the hot metal is poured. These converters, of which 
there are two, and which have a capacity of ten tons for a sin- 
gle charge, are large egg-shaped metal tanks, lined with fire 
brick, and mounted with trunnions, so that they can be turned 
to any angle, or revolve completely over. These have a large 
circular opening at the top, into which the metal is poured, while 
the inner lining of the bottom is filled with perforations, through 
which a hot blast of air is forced, causing the mass to ignite, 
and throwing off great sheets of flame and sparks, consuming 
the carbon and volatile matter contained in the metal, and so 
changing its character that its name is changed, and henceforth 
it is known as steel. This process illustrates the principle that 
everything, even iron, will burn when it is made hot enough, 
and is supplied with sufficient air to support combustion. 

When the process has continued long enough, usually from 
nine to ten minutes, to burn out the undesirable element in the 
mass, and which step is indicated by the color of the flame and 
sparks, the blast is shut off and the metal, by tilting the furnace, 
is poured out into ladles mounted on trucks. These are run upon 
an elevated structure beneath the tracks of which, resting on 
other iron trucks, are hollow iron moulds or shells set on end, 
and open at both ends. These are known as ingot moulds, and 
hold from three to four tons each, the bore being from 18 to 
20 inches square at the base, and tapering slightly to the top. 
Into these the metal is directed from the ladles, and when a 
sufficient number are filled, the miniature train is hauled away 
by a tiny locomotive to the stripping apparatus, by means of 
which the mould is stripped off from the ingot, leaving the 
ingot still red hot resting on the platform of the truck. There 
are two methods of stripping; one is known as the upright, and 
the other an inclined stripper. The former consists of a large 
hydraulic cylinder, mounted in a vertical position, having a 
plunger with two arms or hooks, one on each side of the 
plunger. For the operation, the train containing the moulds 
and ingots is run into position beneath this machine, when the 
plunger descends and rests upon the top of the ingot, holding 
it down while the two arms automatically close and hook under 
the lugs cast on the upper edge of the mould. Power is now 
excrted in two directions, and the mould is lifted or stripped off 
from the ingot and placed upon the empty car of another train 
that is standing just at hand. Both trains are moved up a car 
length at a time by means of arms actuated by hydraulic power. 

Formerly it was the practice to place the moulds for casting 
ingots around the edge of circular pits, when they were filled 
from a ladle that was swung round by a large crane. By this 
process it was necessary, after filling the moulds, to lift the 
moulds and ingots out of the pit, a slow and expensive process. 
By the new process, as above described, they are moved about 
on the cars, and very little hoisting is required. 

From the stripping machine the cars carrying the red hot 
ingots are hauled to the floor of what is known as the soaking 
pit. Here they are picked up one at a time by trolley hoists, 
which are provided with long handles, and by means of which 
the workmen can direct the operation without coming too near 
the hot metal. These trolley tongs run up and down the line 
of pits and deposit the ingots on end in the pits, which are 
located beneath an iron floor, and which have flat sliding iron 
covers, opened and closed by a hydraulic device. In the soaking 
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pits the ingots are subjected to an intense heat from the burning 
of fuel gas that has been manufactured from coal on the prem- 
ises. When sufficiently heated the ingots are lifted from the 
pits by the same trolleys and tongs by which they were put in, 
and are placed upright upon an iron truck that looks very like 
an ancient Roman chariot, and which is known in the mill as the 
executioner’s chair. This is hauled by means of a wire rope to 
the table of the rolling mill, where it automatically dumps the 
ingot upon the feed rolls, when the engines are started, and 
the process of rolling ingots into billets begins. The large or 
initial rolls are actuated by a pair of quick reversing engines, 
having cylinders 50 x 72 inches, and which are capable of ex- 
erting, it is estimated, from 12,000 to 15,000 h. p. The lower 
set of rolls is a céntinuation of the main shaft. The ingot 
is passed rapidly back and forth between the rolls, being re- 
duced in diameter and correspondingly lengthened by each 
pass. The rolls are adjusted by means of hydraulic mechanism, 
the operator being located on a platform from which he can 
watch the operation, while the engine is manipulated by a second 
operator who stands on the same platform. These engines, 
which are somewhat heavier than the celebrated English engines 
that are employed in the Johnson Company’s rail mills at Lo- 
rain, Ohio, were manufactured in Pittsburg, and were designed 
by the company’s engineer. As the process of rolling continues, 
the metal still hot is reduced to the proper cross section, and 
is run out to an enormous hydraulic shear capable of cutting a 
200 square inch section. By this it is cut up into billets, which 
are usually from three to four feet in length. These, as fast as 
they are cut, are automatically loaded onto trucks having B- 
shaped racks on which the material, now known as billets, 1s 
delivered to the different mills for rolling into structural shape 
or delivered to the storage piles, where the billets bide their time 
for further rolling. A fifty ton electric traveling crane is part 
of the auxiliary equipment of this shop. 


-Open Hearth Furnaces.—Before we follow the process, how- 
ever, we will turn aside to note the open hearth furnaces, of 
which there are six, each of 40 tons capacity. These are horizon- 
tal ovens of fire brick and are heated by fuel gas. The charge, 
which consists of a mixture of pig and scrap (by scrap we do not 
mean old metal but the ends that have been cut from bars and 
billets in the finishing processes), is first placed in cast-iron 
scoops or buckets about four feet in length, and having a ca- 
pacity of from 300 to 400 pounds. These when filled are brought 
on trucks to the side doors of the furnaces, then by means of an 
electric charger the scoop is picked up, thrust through the open- 
ing, turned over, discharging the contents, and is then with- 
drawn and replaced upon the truck. This charger looks like an 
ancient battering ram, and consists of a long metal arm mounted 
on a car, which is moved by an electric motor, while a second 
motor actuates the arm. This arm locks itself into a socket 
provided at the end of the scoop and lifts it in a horizontal po- 
sition, then extends, turns and retreats, and places the empty 
scoop back on the car, when the truck is moved to another 
furnace. This machine seems to have brains, and indeed it has, 
“the brains of the inventor.” The metal from these furnaces. 
when sufficiently treated, is drawn into huge ladles, which are 
placed in a sunken pit at the opposite side of the furnace, and 
which when filled, are lifted, placed on trucks, and moved to the 
moulding floor, where the same process of casting the ingots, as 
before described, is repeated. There are a number of finishing 
mills adjacent to the main building, in which the billets, after 
being reheated in open hearth furnaces, are rolled into bars, 
rods, or structural shapes. 

In one of the mills the different sets of rolls are arranged side 
by side, and the material as it passes back and forth, is elevated 
and shifted from one set of rolls to another, by means of an 
electrically operated table or car that runs on trucks in a subway 
in front of the rolls. 


In another mill the rolls are placed in line, and so distanced 
and gauged in speed that the metal travels from one set directly 
to the other in a continuous bar, and after passing the last set 
and being of the desired section, is cut into suitable lengths by 
means of a “flying shear,” when the rod runs on over a set of 
conical rollers, being held in place by an arrangement of verti- 
cal flanges, which, on being depressed, allows the rod, while 
still moving, to slide off sideways from the coned rollers. It is 
then immediately picked up and elevated by a gang of endless 
chains, which are provided with hooks and lift the bar to a 
second horizontal conveyor, which is supported on an elevated 
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structure, so that it clears the tracks and stores material and 
extends to the structural mill, situated some distance from the 
rolling mill. Or if it is designed for shipping, it is diverted 
sidewise at the end of this conveyor, and automatically loaded 
on cars, or placed on trucks, by which it is to be delivered to 
other mills or storage yards. The mechanical handling of hot 
metal is one of the principal features of this mill, and it is a con- 
stant study on the part of experts employed to simplify pro- 
cesses and provide for the economical distribution of the 
product. If all this were to be done by physical labor, it 
would require a great number of workmen, and it would be 
almost impossible to remove the material to a sufficient distance 
away from the mill to prevent a congestion and a necessary cur- 
tailing of output. 

The material which is designed for structural work is chiefly 
in the form of I beams, angle bars, T’s, and some special shapes. 
This on being rolled, is first straightened by being deftly man- 
ipulated under the plungers of heavy machines, when the sec- 
tions are cut to proper lengths, either by sawing, or ıs sheared 
by specially designed cutters. I beams up to 24 inches in depth 
are cut by a peculiar shaped tool that makes a smooth cut with- 
out distorting the flanges. This tool is made with a flat blade, 
with tapering shoulders, and first cuts the web, the beam lying 
flat, when the slanting shoulders cut the flanges by side pres- 
sure. For ordinary cutting and when beams of various dimen- 
sions are alternately delivered, a circular saw is provided, or 
rather a plain disc, which is driven rapidly, which cuts the metal 
about as rapidly as a circular saw cuts timber. 


KOSTEN 
Generation.) By Charles Eberle. 
Halle a S. 56 pages, 8x111 inches. 

This work is the result of the most painstaking calculations, 
and consists of tables on the cost of effective horse power hours 
of engines ranging in capacity from 4 to 1,000 h. p., and calcu- 


DER KRAFTERZEUGUNG. (Cost of Power 
Wilhelm Knapp, 1898. 


Price, $2.00. Paper. 


lated for steam, gas, generator gas or petroleum engines. Where 
the price of the fuel and wages varies so much as it does between 
the United States and Germany (the tables before us are calcu- 
lated for the latter country), it would be useless to draw com- 
parisons on the general result or even to make a comparison be- 
tween the results as they stand for Germany. The author him- 
self, admitting, as he must, that the relation of the figures in all 
such calculations must vary in different cases and different loca- 
tions, has tried to make his tables as generally applicable as 
possible by assuming various costs of coal in his calculations. 

It may be interesting to the advocates of municipal ownership 
to point out the fact that in the case of steam engines the author 
places the depreciation of the engine and boiler plant of a sim- 
ple engine type using saturated steam at 7 per cent., whereas, 
with the compound condensing engine, operating 365 days and 
all day, the depreciation is placed at 10 per cent. per annum. 
That on buildings is placed at 2% per cent. 


DIE ELEKTRISCHEN LICHTERSCHEINUNGEN 
ODER ENTLADUNGEN. (Electric Luminous Phenom- 
ena or Discharges). By Dr. O. Lehmann. Halle, a. S., Wm. 
Knapp, 1898; 614 x 9% in., 569 pages; 370 illustrations + 10 
colored plates. Paper. Price, $8 

Now that vacuum tube lighting, to use a paradox, is “in the 
air,’ the desire for the fullest information on the subject is 
naturally very keen. Yet, when we come to examine the sub- 
ject closely there still exists the densest ignorance regarding the 
phenomena of the electric discharge in gases, and this notwith- 
standing the fact that such phenomena have been among the 
most familiar in our daily life; in fact, all that relates to luminous 
electric phenomena and discharges designated as electric glow, 
brush discharge, spark and arc light in free air, or in vacuum 
tubes, is to a large extent empirical knowledge, pure and 
simple. Yet the literature on the subject, when gone into 
minutely, is by no means meagre, and any oné who desires to 


take up study or work in this field must, if he desires to avoid. - 
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waste of time, familiarize himself with what has been done. It 
is, therefore, with more than ordinary feelings of pleasure that 
we have perused the work before us. The author, with true 
German thoroughness, has left no record unturned, and has 
‘given us, we might say, a complete review of what has been 
done in this field. He takes up in their order, first the various 
kinds of discharges, in solid and fluid and gaseous bodies, elec- 
tric convection, diffusion, disruptive discharge, and then passes 
to the luminous phenomena, iù which he gives us a most minute 
account of the published work in this most fascinating field, and 
covers the subject in a manner which leaves nothing to be de- 
sired as regards thoroughness. The limits of space prevent us 
from going into detail, even in a small way, on the territory 
covered. Suffice it to say that the author has treated the sub- 
ject under no less than sixty-four heads. Included in the 
record are the various discharges without luminous phenomena, 
such as Hertzian waves, cathode radiations and Röntgen rays. 
Besides giving the results of previous workers, Dr. Lehmann 
also includes those of his own. 

The latter part of the work is devoted to the various molec- 
ular and etheric theories advanced in explanation of the 
phenomena on which the work treats, in which the author gives 
the theories of the various authorities who have devoted their 
attention to the subject. The value of the work is also greatly 
enhanced by the very copious references to original sources. 

We cannot too strongly express gratitude for the facilities 
which the author has placed at our disposal in giving the history 
and current status of this most fascinating subject. It is facile 
princeps the magnum opus of its kind, and ought to be in the 
hands of every one who desires to be up to date on the subject. 
The work has been gotten up in a lavish style, the typography 
being exceptionally good, and the illustrations, many of them 
in colors, entirely original, and carried out in the most pains- 
taking way. The index also is worthy of the work. An Eng- 
lish translation, it seems to us, would prove a most timely un- 
dertaking. 
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Jerking of Trolley Cars at Starting Is Negligence. 


N. Y. STATE. Appellate Div., 2d Dept. Samuel S. White- 

house for appellant; Thomas L. Hughes for respondent. 
Dochtermann vs. Brooklyn Heights R. R. Co., 32 App. Div., 13 
Decided at the June Term, 1808. 

The plaintiff testified that she signalled a trolley car of the 
defendant, which stopped; that the motorman beckoned her 
to enter by the front platform, opening the gate for the purpose; 
that she got upon the platform, and just as she was stepping in, 
or had stepped into the car, and before she was able to sit down, 
it started with a violent jerk and she was thrown down and re- 
ceived the injuries on account of.which this action was brought. 
The plaintiff and another passenger testified to the violence 
with which the car started. It was not disputed that the plaintiff 
was either thrown or fell down as testified. Expert testimony 
was given on the part of the plaintiff to show the proper man- 
ner of starting a trolley car, and that it could be started without 
a violent jerk. For the defendant the motorman and conductor 
testified that the car started properly, without any sudden or un- 
usual jerk. Expert evidence was given that it was impossible to 
start the car without a marked jar. The jury found a verdict 
for the plaintiff. Thereafter the defendant’s motion for a new 
trial was granted and the verdict set aside, and from the order 
granting a new trial plaintiff appealed. 

Cullen, J., delivered the opinion of the court, saying in part 
as follows: “There i is but one question presented on this appeal, 
whether the evidence of the defendant's negligence was suf- 
cient to justify the submission of the cause to the jury, or 
whether its motion made at the trial to dismiss the complaint 
should have been granted. The burden of the argument of 
respondent’s counsel is that a jar or jerk necessarily takes place 
when a car which is at rest is started in motion; and that, there- 


_ fore, the occurrence of the jerk or jar is not evidence of negli- 


This is true ta a certain extent, but only to a certain 
The question, like most questions, is one of degree. 


gence. 
extent. 
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Some jar must be experienced when a car assumes motion, but 
not necessarily a jar sufficient to cast down a standing person, 
or to throw a seated passenger almost off his seat.” Citing 
Miles vs. King (18 App. Div., 41). “A fortiori would this rule 
be applicable to the case of a street car. But if we assume that 
a trolley car can be started only with a violence of motion that 
is not experienced in the starting of other cars or trains, tt would 
not relieve the defendant from liability. The measure of the de- 
fendant’s duty is the highest degree of human care and fore- 
sight. If there be this great danger in the operation of trolley 
cars, then the jury might well find that it was negligence to start 
a trolley car unless the passenger has obtained a seat, especially 
in the case of a woman. If the claim of the defendant in respect 
to the necessity of jars and jerks be true, it does not relieve 
it from liability, but simply shifts the exercise of its care from 
one direction to another. It cannot be tolerated that a carrier, 
subject to the measure of diligence stated, may successfully as- 
sert that in the ordinary and proper management of its road 
a passenger must necessarily and ordinarily risk the safety of 
his body and bones. While the defendant is not a guarantor of 
the safety of its passengers, still it must find some way of so 
conducting its business that its passengers shall be reasonably 
safe and secure. If a danger is created by the method of oper- 
ating the road or the power employed, then the defendant must 
take means to obviate that danger.” 97 N. Y., 259; 13 Misc. 
Rep., 387; 90 Hun., 419; 2 App. Div., 387, and other cases dis- 
tinguished. Stierle vs. Union Railway Company (156 N. Y.. 

70) also distinguished. 

Justice Cullen, speaking of the opinion in the last case, spoke 
of it as one “‘in which that court has corrected a prevailing mis- 
conception as to the measure of the duty of carriers of pas- 
sengers in the operation of railroads—a misconception in which, 
I am frank to say, I shared.” And, after stating the rule laid 
down in the case, said: “Whether this rule was intended by the 
court to apply to the operation of all railroads, either by horse 
power or by steam, and if distinction is to be drawn between 
horse cars and steam railroads, into which class the trolley car 
properly falls I do not know. But assuming that the liability 
in the operation of electric cars is no greater than that of horse 
cars, I am still of opinion that, considering the frequency of the 
occurrence of such accidents, the jury might properly find that 
it was want of even ordinary care to start the car until a woman 
had obtained her seat, whatever may be the rule when the pas- 
senger is a man.” Order reversed, and judgment directed for 
plaintiff on the verdict. 

Goodrich, P. J., and Woodward, J., dissented. 


Enclosed Arc Lamp Decision.—The Marks and 
Ransom Patent Sustained. 


In the suit of the Marks Enclosed Arc Light Company vs. 
Washington Mills Company, a decision has just been rendered in 
favor of the complainant. The suit was begun in the United 
States Circuit Court, Sept. 10, 1897, and the decision granted to 
the Marks Company by Judge Coxe on Oct. 18, 1898. The pat- 
ent infringed is No. 520,996 of Marks & Ransom, dated June 5, 
1894. This patent, it was claimed in the suit, broadly covers the 
method of operation used in all modern enclosed arc lamps. 
The Washington Mills Company were users of the Kinsman en- 
closed arc lamp sold by the Electric Construction and Supply 
Company, of New York. The decision peremptorily stops the 
sale of unlicensed enclosed arc lamps by the latter company and 
also involves the payment of damages by the defendant. 


Four-Cent Car Fares in Cleveland. 


Action was taken on Oct. 7 by the Cleveland Board of Con- 
trol that insures a four-cent street car fare on two of the prin- 
cipal street car lines, and ultimately on all of the street car lines 
in Cleveland. The matter came up in the form of two or- 
dinances, referred from the City Council, calling for a reduction 
of fare to four cents on the Cedar avenue and Kinsman street 
lines. The first of these lines is part of the two consolidated 
companies that own most of the street car lines in Cleveland, and 
the other is part of the other system. 


ST. LOUIS is making war on the usurers who have been 
bleeding the telegraph operators in that city, exacting as high 
as 40 per cent. per month when they could get it. 
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- Ametican Institute of Electrical Engineers. 


. The 128th meéting of the Institute will be held at 12 West 
Thirty-first street, New York City, on Wednesday, October 26, 
1898, at 8 o'clock p. m. A paper will be presented by A. A. 
Knudson, of New York City, on “An Electrical Survey in the 


Borough of Manhattan, New York City,” showing results of 
stray current measurements between electrical railways, under- 
ground pipes, etc.; also results of tests on the Brooklyn Bridge. 


New York Electrical Society. 


By courtesy of the company, the 190th meeting of the society 
will be held at the Pearl Street Sub-Station, Brooklyn, of the 
Edison Electric Illuminating Company of that city, on Thurs- 
day, Oct. 27, at 7:30 p. m. sharp. After an address on the com- 
pany’s work by Mr. W. S. Barstow, chief engineer, a brief in- 
spection of the station will be made. The rest of the evening 
will be devoted to a flying visit to the Sub-Station “A,” (former- 
ly the Citizens’ Station), and the big Union Central Station at 
Bay Ridge. Special parlor cars will be ready to take the visitors 
from the Pearl Street Station, and on the-return trip from Bay 
Ridge a collation will be served on the trolley train. 

In returning, for the convenience of the New York members, 
the Brooklyn Heights Railway Company has kindly arranged to 
run the parlor cars to the New York end of the Brooklyn 
Bridge. 

The Edison Electric Illuminating Company, of Brooklyn, has 
in operation a large three-phase central station (Union Station) 
located at Bay Ridge, from which multiphase current at 6,000 
volts pressure is distributed to various sub-stations throughout 
the city, the distance from the main station to the sub-station 
varying from two to ten miles. At each sub-station is located the 
transforming apparatus necessary to convert the 6,000-volt, three- 
phase, energy, received from the main station, into energy of 
whatever form is desired by the substation for its distributing 
system. Thus the three-phase current is converted into energy 
suitable for the Edison three-wire low tension system, which is 
the main system of the Edison Company, by the use of step- 
down and rotary transformers. The same multiphase energy is 
also converted, at present, by synchronous motors, directly con- 
nected to Brush arc machines, into energy suitable for series 
continuous current arc lighting, and again the same multiphase 
energy by means of a frequency changer has its voltage, phase 
and frequency adapted to alternating distribution. Thus the en- 
ergy generated at the Union Station is of what may be termed a 
universal type, readily convertible into whatever is desired by 
the customer, from energy suitable for the operating of the 
smallest surgical lamp or instrument to that adapted to propell- 
ing the heaviest street car or third rail train. 

The Edison Company has throughout the one hundred and 
fifty square miles of its territory some ten sub-stations, from 
which it distributes current for supplying three thousand high 
tension street lamps, seven hundred low tension street lamps, 
six hundred high tension commercial lamps, one hundred and 
twenty thousand incandescent lamps, four thousand horse power 
of direct current motors and one hundred and seventy-five horse 
power of multiphase motors. 


PERSONALS! 


MR. EUSTACE OXLEY, of Washington, D. C., has become 
associated with the engineering staff of the General Electric 
Company, at Lynn, Mass. 

CAPT. G. N. STONE, general manager of the Bell Telephone 
Company, of Cincinnati, has returned home after a fortnight 
trip through the East. He was very much interested, as a street 
railway man, while in Boston, with the new trolley subway sys- 
tem. 


MR. CHAS. E. PHELPS, JR. has been elected by the Elec- 
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trical Subway Commission of Baltimore, Md., chief engineer 
for the new subway system. He is a graduate of Johns Hopkins, 
and a practical engineer. 


Classified Digest of U. S. Electrical Patents 
Issued October 11, 1898. 


Batteries, Secendary:— 
ELEC IRIG BATTERY. M. E. Fuld, Baltimore, Md., 612,326. Filed 


ug. 4, 1897. Embraces a method of sealin 
method of connecting the separate cells of a 


Conductors, Conduits and lasulators:— 


ELECTRICAL CONNECTOR. F. Schwedtmann, St. Louis, Mo., 612,- 
, Filed Nov. 11, 1897. Consists of an inner cylindrical member 
having a smooth contact surface, an outer tubular member slit along 

a portion of its length to form a plurality of strips, and an annular 
spring for forcing the strips against the inner member, the annular 
member having its axis coincident with the axis of the tubular 


the cells and also a 
ttery together. 


member. 

CONDUIT OUTLET INSULATOR. F. W. Erickson, Boston, Mass. 
Reissued. 11,697. Filed Aug. 25, 1896. Composed of metallic insu- 
lating portions and having its outer end of insulating material flaring 
and means for securing the insulator to a conduit pipe. 


Distribution :— 


ELECTRICAL CONVERTER. F. Schwedtmann, St. Louis, Mo., 612,- 
122. Filed Aug. 28, 1897. Comprises a casing containing a main 
core supported by a frame resting on projections from the sides of 
the casing; and side chambers into which the coils of the core project 

through o cnings in the sup ning frame. : 

ELECTRIC SYSTEM OF D STRI UTION. J. N. Thomas, Johns- 
town, Pa., 612,146. Filed Feb. 15, 1898. Underground system of dis- 
tribution for electric railways. 

Electro-Metallurgy :— 


PROCESS OF ELECTROLYTIC SEPARATION OF METALS. H. 
Von der Linde, Crefeld, Germany, 612,250. Filed Nov. 19, 1897. A 
process for removing the plating from articles made of iron for the 
purpose of making the remaining iron capable of being used in the 
manufacture of steel. 


Lamps and Appurtemances:— 


ARC LAMP GLOBE. H. G. Mills, Milwaukee, Wis., 612,049. Filed 
May Eo 1897. Embodies a conical reflector mounted about the car- 
on holder. 


Miscellaneous :— 


PROCESS OF AND APPARATUS FOR ELECTROLYZING SEA 
WATER. G. B. Baldo, Triest, Austria-Hungary, 612,000. Filed Oct. 
5, 1896. Means for obtaining caustic soda, hydrogen and chlorin, and 
for the separation of the magnesium and calcium in the form of oxids 
from the electrolytes and the sulfuric acid and hydrochloric acid devel- 
oped during the process. 

HINGE CONDUCTOR FOR ELECTRIC CURRENTS. F. E. Chan- 
dler, Brandon, Vt., 612,192. Filed Jan. 8, 1898. Embodies a hollow 
pintle, in combination with an electric conductor of unbroken con- 
tinuity, the ends of which are secured to opposite wings of the hinge. 

Raifways end Appliances:— 

TROLLEY ARM. B. P. Shopp, Jr., Jersey City, N. J., 612,062. Filed 

March 15, Consists of an elongated roller, and inclined guides 


located at each side of the trolley arm and inclining in the direction 
of the length of the roller 


SWITCHING MECHANISM. G. W. Singleton, Syracuse, N. Y., 612,- 
en Py ae Jan. 18, 1897. An electric switch operated by means con- 
rolle 


by the motorman of an approaching car. 
ELECTRIC RAILWAY. F Sweet, Elyria, O., 612,068. Filed Nov. 
1897. Surface contact system. Details of construction. 

ELECTRIC TROLLEY DEVICE. C. L. Jeffrey, Johnstown, Pa., 612,- 
132. Filed Jan. 12, 1898. Comprises a central rotatable base havin 
horizontal arms, a trolley-arm hinged to one end of the horizonta 
arms, a lock at each end of the arms for preventing lateral movement 
and means for simultaneously relen sing both of the locks. 

CASING FOR ELECTRIC CAR LIGHTING APPARATUS. W. F. 
Richards, Buftalo, N. Y., 612,139. Filed Nov. 26, 1897. <A casing 
for exposed parts of that class of electric car-lighting apparatus in 
which the current is generated by a dynamo driven by a belt from 
one of the car axles. 

ELECTRIC TRACTION APPARATUS. R. Demeuse, Brussels, Bel- 
gium, 612,234. Filed July 23, 1897. <A surface contact for closed 
conduit electric railways. 

TROLLEY POLE. V. A. Mason, Austin, Tex., 612,255. Filed April 

` 20, 1898. Provides a construction whereby the pole may yield later- 
ally to conform to curves and also yield vertically at its upper end to 
ass hangers and other obstructions on the wire. 

UNDERGROUND ELECTRIC RAILWAY. C. W. Jenkins, Richmond, 
Va., 612,344. Filed Oct. 28, 1897. .Comprises a conduit provided 
with transverse insulating beams for the insulators; the insulators to 
be pl daa by and ey See srongeide the beams. 

TROLL WHEEL SUPPORT. . Lane, qonnarens Pa., 612,351. 
Filed June 28, 1897. The wheel supporting ar is insulated from the 
frame which carries it, connection being made between the trolley 
wheel and a bar beneath. 


Switches, Cut-Outs, Etc. :— 
LIGHTNING ARRESTER. C. C. Chesney, Pittsfield, Mass., 612,015. 


Filed Jan. 15, 1898. A coil having portions reversely wound in close 
proximity to each other, is placed between the lightning arrester and 


the a paralus to be protected. , 

ELECTRIC SWITCH. G. W. Hart, Hartford, Conn., 612,038. Filed 
Oct. 23, 1896. Embodies a cup-shaped base, having in its outer 
walls, open grooves leading from the bottom of the base to the 
contacts. 

ELECTRIC LAMP SOCKET. F. M. Bell, New York, 612,152. Filed 
Jan. 10, 1898. Comprises a casing, a base of insulating material ar- 
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maRE therein, a central contact and contact fingers arranged upon 
the base, and a spiral supported by the contact aras 

CONTROLLING SWITCH FOR ELECTRIC MOTORS. R. Hutchi- 
son, Mobile, Ala., 612,203. Filed Feb. 17, 1898. Designed for use 
on trolley cars. Details of construction. ; ; 

RHEOSTA O. Raster, Chicago, Ill., 612,212. Filed April 11, 
1898. Comprises a frame adapted to receive a plurality of sets of re- 
sistances, each of which comprises a plurality of resistance sticks al- 
ternated with contact and insulating pieces. 

Telephones: — 

TELEPHONE ARM-REST. J. R. McKelvey, Lawrenceville, Ga., 612,- 
172. Filed Aug. 23, 1887. A pivotally supported bracket forming a 
combined arm-rest and advertising device. . 

TELEPHONE CENTRAL STATION APPARATUS. J. H. West. 
Berlin, Germany, 612,219. Filed July 8, 1896. “Busy” signals for 
mulnpie switchboards. 

CIRCUIT CONTROLLER AND RECEIVER SUPPORT. L. Dugue, 
Paris, France, 612,236. Filed Aug, 21, 1897. Details of construction. 

TELEPHONE PAY STATION. W. Gray, Hartford, Conn., 612,330. 
Filed Nov. 21, 1895. Comprises a signal device, a hollow conducting 
post, a transmitter case pivotally attached to the post, and a curved 
deflector tube rigidly attached to the transmitter case and extended 
within the post through an opening in the wall thereof. 


Classified Digest of U. S. Electrical Patents 
Issued October 18, 1898. 


Alarms and Signals :— 

ELECTRIC SIGNALING APPARATUS. W. E. Decrow, Boston, 
Mass., 612,708. Filed Dec. 27, 1887. Comprises a train, a box-num- 
ber-circuit-operating device operated by it to transmit a box-number 
signal at different speeds at every operation of the train, and an actu- 
ating lever for the train.. , ; 

ELECTRIC TIME ALARM. H. D. Tenny, Milford, Mich., 612,441. 
Filed Feb. 19, 1898. Details of construction. 

ELECTRIC SIGNALING APPARATUS. W. E. Decrow, Boston. 
Mass., 612,709. Filed Jan. 4, 1898. Similar to above. 

Batteries, Secondary :— 

BATTERY ELECTRODE. H. S. Lloyd, Philadelphia, Pa., 612,649. 
Filed Sept. 20, 1897. Comprises a frame of practically non-active 
alloy, and thin parallel strips of metallic lead (adapted to become in 
action the active material) free from interposed paste, the strips being 
horizontally supported in the frame, electrically connected therewith. 
and having reinforced outer edges to lengthen the life of the strips in 
the process of peroxidation. 


Conductors, Conduits and Insalators :— : 


SYSTEM FOR INSULATION OF ELECTRIC CONDUCTOR 
WIRES. J. H. Vail, Philadelphia, Pa., 612,535. Filed Feb. 26, 
1898. Comprises an ine ulatini covering for a portion of the conductor 
consisting of a plurality of sleeves, one within another, each sleeve , 
being split, and having its line of division breaking joint with the 
joint of the adjacent sleeve. 

ELECTRIC CABLE SWITCH. A. Norman, Toronto, Canada, 612,670. 
Filed April 19, 1897. Details of construction. 


Blectro-Metallurgy:— 


PROCESS OF SIMULTANEOUSLY PRODUCING CARBIDS AND 
METALS OR ALLOYS. H. Aschermann, Cassel, Germany, 612,14. 
Filed March 30, 1898. Consists in mixing carbon with an oxygen 
compound and a sulfid of metals having different affinities for carbon, 
and heating the mixture electrically. 

Lamps and Appurtenances :— . 

ELECTRIC ARC LAMP. C. A. Vigreux and L. V. Brillie, Levallois- 
Perret, France, 612,556. Filed March 30, 1898. The essential feature 
consists in the brake being rotatable around the axis of the flywheel 
and in being so arranged that the regulation is entirely independent 
of the cocfficient of friction of the contact. 

ELECTRIC LAMP SOCKET, J. E. Criggal, Newark, N. J., 612,500. 
Filed Nov. 4, 1897. Comprises a non-conducting socket-base, having 
spiral conducting wires sealed into it, and forming at their outer ends 
a helical holder, and each having at its inner end a threaded spiral 
eye open at one side and forming a single turn and constituting a 
binding-post. 

Measurements :— 


ELECTRIC METER. W. D. Marks and G. R. Green, po oadephii, Pa. 
612,426. Filed Jan. 10, 1898. Consists of a controlling-arch the po- 
sition of which is determined by an ampere indicator, a pawl-carry- 
ing lever and co-operating with the arch and effecting the registration, 
a shaft extending through the arch, a driving cam carried by the shaft 
for actuating the wicarrying lever, and a motor for driving the shaft. 

ELECTRIC METER CASE. W. D. Marks, Philadelphia, Pa., 612,427. 
Filed Jan. 10, 1898. Comprises a box carrying a frame upon its front 
secured to its lower wall, a screw for connecuag the upper part of 
the frame to the upper wall of the box, and a seal for the screw. | 

ELECTRIC METER OR INDICATOR. W. D. Marks, Philadelphia, 
Pa., 612,781. Filed Feb. 7, 1 An ampere indicator in which the 
actuating coils are combined with a permanently magnetized movable 
member and an extra winding on the movable member. 


Railways and Appliances :— 


ELECTRIC TROLLEY DEVICE. A. J. Gairing, Johnstown, Pa., 612.- 
410. Filed Aug. 3, 1898. Comprises a single transverse torsion-spring 
secured to each end on the vehicle and a contact-carrying arm having 
its lower end secured about the central portion of the spring. 

ELECTRIC RAILWAY. C. H. Meyers Buffalo, N. Y., 612.457. Filed 
Aug. 1e, race Comprises a third rail conductor and protective appli- 
ance therefor. 

DEPRESSIBLE RAIL SYSTEM FOR ELECTRICAL RAILWAYS. 

Grunow, Jr., Bridgeport, Conn., 612,644. Filed July 10, 189%. 
Consists of a conduit, beams extending across the conduit, yokes 
upon the beams provided with curved arms, and slot rails enclosin 
the yokes and provided with an attaching-flange along one edge an 
having an engaging rib along the free edge to overlap the extremities 
of the yoke-arms and form a slot. ; 

RAIL-JOINT FOR ELECTRIC RAILWAYS. M. Barschall, Berlin. 
Germany, 612,696. Filed March 14, 1898. Employs an auxiliary rail 
supported by the sleepers and a conductor connecting both jointed 
track-rails and placed in the space between the track-rails and the 


auxiliary rail. 
AUTOMATIC ELECTRICALLY CONTROLLED RAILWAY 
SWITCH. R. V. Cheatham, Louisville, Ky., 612,702. Filed March 


Details of construction 


12, 1898. : 
ELECTRIC SELF-LOADING STREET-CLEANING CAR. A. J. 
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Reynolds, Worcester, Mass., 612,789. Filed Feb. 2, 1897. Employs 
an independent motor to operate the brush. 


Regulation :— 
MEANS FOR CONTROLLING OPERATIONS OF_ELECTRIC 
MOTORS. J. D. Ihlder, Yonkers, N. Y., 612,629. Filed Jan. 26, 


1898. With the motor is combined a resistance included in the 
circuit of the motor, and a series of electromagnets automatically 
operated according to the varying potential of the motor-armature 
arranged to control the resistance. 
Telephones:— 
TELEPHONE EXCHANGE MECHANISM. H. P. Snow, Erie, Pa., 


612,681. Filed Nov. 1, 1897. Automatic telephone exchange system. 
Details of construction. ; 
COIN-ACTUATED SIGNAL APPARATUS. H. R. Mason, Ludington, 


Mich., 612,782. Filed Dec. 31, 1897. Telephone. 


Exports Large and Gold Imports. 


T RADE in general continues excellent, with favorable reports 
from all parts of the country, even in the South, where 


cold weather has lifted the quarantines. What is most striking 
is the enormous export of cereal products, for present and fu- 
ture delivery, freights going up sharply in consequence.. Gold 
is still coming in despite higher discount rates abroad, and the 
Klondike output alone for the year is put officially at $8,000,000. 

While prices have been firm on the Stock Market, transactions 
have been checked by the strained relations between England 
and France, and thus sales and bank clearings have been lower. 
During the week, 3,766 shares of Western Union were sold at 
90% up to 9134. Of General Electric, 3,368 shares were sold 
from 7714 up to 78⁄2. New York Edison sold 550 shares, from 
124% up to 126%. On sales of 33,623 shares, Metropolitan 
Street Railway went off from 16214 to 159%. In Boston, Bell 
Telephone sold down to 277 and West End Railroad was firm at 
86, both on very small sales. 

Advices from Chicago say: “The local stock market has been 
very dull for several weeks. The most noted feature of late was 
the advance in Chicago Edison. For many weeks it has been in 
the neighborhood of 140. This week it sold at 160, 100 shares 
changing hands at that price. This makes an advance of 2% 
points as compared with the price at which the last previous 
trade was recorded a few days before, and a gain of 30 points 
since just before the announcement that the Commonwealth 
Electric deal had been closed. The point of 160 is the highest 
at which the stock has sold since 1893, when it sold at 200. Ex- 
cept during 1893 it never broke above 160, though it just touched 
that point in 1891 and again in 1892. Not only does it practically 
control all the electric lighting business in Chicago—the Com- 
monwealth is owned by Chicago Edison interests—but with ref- 
erence to future competition it stands in quite as safe a position 
as does the People’s Gas Light and Coke Company. The front- 
age bill, passed by the last Legislature, is as much a protection 
to the Chicago Edison as to the People’s Company.” 


Copper, New York, is 124 cents; heavy steel rail, Eastern 
mill, is $18. 


Water and Power Famine at Norway, Me. 


A special dispatch from Norway, Me., of Oct. 19. says: The 
electric power plant failed to furnish power last night because 
the water is too low to run the motors. Streets, stores, residences 
and other places in this village and South Paris were in dark- 
ness. The Supreme Court had to borrow kerosene lamps. Street 
cars were stalled in Main street. The large shoe factories, news- 
paper offices, mills and other manufacturing plants are temporar- 
ily without power. The water system of the twin villages, which 
depends upon electric power, is threatened. 


MR S. INSULL, president of the Chicago Edison Co., gave 
a complimentary dinner on Oct. 15. at the Union Pacific Hotel, 
to several of the employees of the Company who had taken part 
in the war with Spain. Out of the sixteen who enlisted under 
the flag, nine were guests on this interesting occasion. Over 
150 sat down, and a delightful evening was spent. 
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McIntyre Miner’s Lamp. 


HERE has recently been devised a port- 
able electric safety lamp for use in 
special cases when an open flame or even one 
safeguarded, as in the miner’s lamp, would 
prove dangerous. The combination consists 
of a dry battery arranged to be carried in a 
holder at the belt, or in the pocket. The bat- 
tery is controlled by a small rheostat, main- 
taining an even supply of current to the lamp 
and allowing it to burn with the same bril- 
$ liancy during the life of the battery. Chang- 
ing an exhausted for a new battery involves no electrical knowl- 
edge. The electric lamp, connected to the battery by a flexible 
cord, is the miners’ lamp manufactured at the Edison lamp 
works of the General Electric Co. It is of six c. p., and is set in 
a small white enameled parabolic reflector, provided with a stick 
pin to allow it to be attached to the hat or any part of the 
clothing. The light is strong enough to allow ordinary printed 
matter to be read at a distance of 100 feet from the lamp. 

The combination is manufactured by Elmer E. McIntyre, of 
Pittsburg, and has been found very useful by gas inspectors in 
reading meters in dark cellars; by repair men exploring cellars 
and trenches for gas leaks and defective pipe connections, or 
examining gaseous sewers; by miners and mine inspectors in 
gaseous mines, where the risk of explosion even from the miners’ 
lamp is ever present; by watchmen in powder mills and ware- 
houses storing inflammable oils and essences, or by workmen 
repairing oil and gas tanks or examining the rivetting inside 
steam boilers. This lamp is especially valuable as it leaves the 
hands free, and its weight is so small—about two pounds—as to 
be hardly noticeable. 


Micanite Commutator Rings. 


The Mica Insulator Co., of New York, Chicago and London, 
manufacturers of “Micanite” materials for high grade insulation, 
report a gratifying demand for their commutator rings. 

They make a specialty of manufacturing molded insulation 
and are now turning out, for some of the large manufacturers of 
electrical machinery, molded rings, all in one piece. This pat- 
tern of ring is the most difficult insulation to manufacture; but 
the ring, as it comes from the machinery of this company is as 
perfect as a stamped piece of steel ware, and has the same 
metallic note. Electrical manufacturers will do well to write 
the company, sending their blue-prints for estimates. 

Another form of insulation of which they have made a spe- 
cialty, is the armature trough or slot, which is now in use by 
many of the manufacturers of motors for crane work, and by 
those who require a heavy insulation, which will stand at very 
high voltage. 


Raster Carbon Rheostats. 


WE are indebted to Mr. W. R. Garton, consulting engineer 

of the Raster Carbon Rheostat Company, of 231 South 
Canal street, Chicago, for the subjoined interesting data as to 
their business. 

The Raster Carbon Rheostat Company, have but a short timc 
been in position to offer to the trade a full line of controllers, 
starters and regulators; but although they have had these de- 
vices on the market but a short time, their orders for rheostats 
of various kinds are now running into the thousands of horse 
power. All of their devices are manufactured under patents 
which they control. Their automatic release for motor starters 
is manufactured under the Jenney patent. Many people who are 
skeptical as to the advisability of using carbon for resistances 
have, after having been placed in possession of the facts, become 
their warmest friends and from such people they are receiving 
duplicate orders continually. 

The company have lately made some very handsome rheo- 
stats which have been shipped to Europe and Australia. All of 
the Raster rheostats are radically new in design. Their method 
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of assembling their resistances and the construction of their de- 
vices are all original. They have been obliged to make some 
very radical changes in their factory to enablé them to fill their 
orders with promptness, so great hag been the rush. They 
make a great. point of prompt delivery and many patrons have 
been won by the attention given to the trade and the methods 
practiced by this company. They have lately secured some very 
nice theatre dimmer orders and feel very much gratified, over 
the results they are obtaining. 

The Raster Company state, for the benefit of those who think 
that they would invest the money they have in such a business 
without having covered the field fully with patents, that all of 
their appliances are fully covered, not only in America, but in 
all countries on the globe, so that they are prepared to handle 
and protect business from any source whatever. 


Western Electrical Supply Co.’s New Telephone 
Battery. | 


WE illustrate and describe herewith the new telephone bat- 

tery of the Western Electrical Supply Company, of 
North Ninth street, St. Louis, believing that telephone managers 
would find it to their interest to investigate the merits of this 
battery, which was especially designed for telephone work. Be- 
sides the general construction and points of advantage which it 
possesses and qualifies it for this particular class of work, we 
might mention a few of the minor details that are so often over- 
looked, but which are very often the redeeming features of a 
battery. 

One of the minor details referred to is that the carbon bind- 
ing post does not protrude through the carbon, thus allowing 


` 


corrosion to gradually ruin:the connection, but is screwed in 
from the top, until perfectly firm, and then made secure by hot 
solder being poured around it. This makes a connection that 
cannot possibly corrode, and one that is impossible to ever work 
loose. 

It will also be noticed from the cut showing the sectional 
view, that the carbon cylinder is not filled with a granulated car- 
bon and oxide of manganize from the bottom of the carbon and 
then sealed, but is screwed to the cover in such a manner that 
it may at all times be easily removed and refilled. This as will 
be noticed is a very redeeming feature, and in itself should make 
it not only one of the most convenient, but one of the best bat- 
teries in the market to-day. 

The carbon used in this battery is of selected stock, and no 
pains have been spared in making the selection to procure a 
carbon that is especially adapted to this class of work. The 
workmanship is also another consideration, as the parts are all 
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carefully constructed and put together in a most desirable man- 
ner. It will be noticed from the cut of the zinc as shown in the 
illustration, that the rod which protrudes through the cover 
is mounted on the cylinder zinc in such a manner that it can- 
not possibly become loosened, as a shoulder is placed upon the 
zinc so as to hold it firmly in position. 

The cylinder zinc also is rolled from a very heavy zinc, which 
naturally gives it an unusually long life, and is also of a very high 
standard. The cover of the battery is made of one sold piece of 
carbon, so thoroughly saturated with paraffine while still warm 
from the ovens, that it is absolutely an impossibility for the salts 
to creep over the top and corrode the connections. The zinc 
rod protrudes through this carbon by means of a porcelain 
tube, which acts as an insulator, and helps to give life to the bat- 
tery. The glass jars are not made of the ordinary green glass, 
but are on the contrary, made from the purest white flint glass 
that can be obtained, which makes them not only tough and un- 
likely to break, but presents a very neat appearance. 

This battery has just been brought out by the Western Elec- 
trical Supply Company, of St. Louis, Mo., and has many other 
redeeming features, worthy of consideration. 


C. W. Hunt Co. 


Mr. M. Cokeley, who is probably known to many of our read- 
ers, has been made superintendent of the works of the C. W. 
Hunt Co., Staten Island, N. Y., assuming the duties of that posi- 
tion Oct. 14, after several months’ work revising the factory 
systems. Large concerns are beginning to relieve the office 
management of the providing for the details in office routine, the 
installation of systems, methods, etc. This work properly be- 
longs to a specialist; one, who constantly keeping his eyes open 
for improvement, studying the best literature on the subject and 
devoting his energy entirely to this work, becomes an expert. 

Mr. Cokeley has made this special work his profession for 


some time, being for many years with the General Electric Com- 
pany, and later with other prominent firms. His experience as 
a practical mechanic has been of great benefit in his line of 
work, enabling him to detect almost instantly the leaks that in- 
variably develop and which are so destructive to profits. 


Hitched His Wagon to a Star. 

The entire plant of the Fish Bros. Wagon Company at Racine, 
Wis., has been equipped with electrical transmission of power 
and light. The switchboard placed in the plant is one of the 
largest electrical marble switchboards in the northwest and 
is said to be the acme of perfection. The entire equipment was 
furnished and put in by the Julius Andrae & Sons Co., of Mil- 
waukee, Wis. 

The Andrae Company’s new catalogue of telephones and elec- 
trical supplies is now ready for distribution and will be sent to 
any address free of charge. 


October 27, 1898.] . 


Cutler-Hammer 500 H. P. Starting Box. 


TH cut below shows a 500-horse-power, 500-volt starting 

box, which has been in successful operation for several 
months. This starting box is provided with the magnetic re- 
lease, and has, in addition to its unusually large size, several in- 
teresting features. The segments are all made of hard rolled 
copper, and are interchangeable and easily renewed without dis- 
turbing any of the electrical connections. 


The starter is provided with 50 segments, thereby enabling the, 


flow of current to be increased in quite small increments and 
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500 H. P. 500 V. STARTING BOX MADE BY THE CUTLER-HAMN- 
MER MFG. CO. 


thus practically entirely eliminating all sparking. ieee 
ing this large number of segments no lead wires whatever are 


` used, the resistance being connected directly to independent seg- 


ments placed underneath the copper segments. 

For the sake of comparison, a 4-horse-power starting box iS 
shown, resting on top of the 500-horse-power box. This start- 
ing box is probably the largest ever manufactured, and was built 
by the Cutler-Hammer Manufacturing Company, of Chicago, 
who have made the building of starting boxes a specialty for the 
past five years. 


The Advantages of Mechanical Draft. 


The peculiar advantages of mechanical draft are very clearly 
displayed in the following quotation from a paper presented by 
Mr. Alfred Blechyden before the British Institution of Mechan- 
ical Engineers and presented in the recently issued Treatise on 
Mechanical Draft published by the B. F. Sturtevant Company, 
of Boston, Mass. Mr. Blechyden says: “First, it seems fairly 
well established that, if the boilers are well constructed and are 
provided with ample room to insure circulation, their steaming 
power may without injury be increased to about 30 to 40 per 
cent. over that obtained on natural draft for continuous work- 
ing, and may be about doubled for short runs. Secondly, such 
augmentation is accompanied in normal cases, by an increased 
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consumption per indicated horse power. But, thirdly, the same 
or even greater power being indicated, it may, with moderate as- 
sistance of forced-drait, be developed with a smaller expenditure 
of fuel, the grates, etc., being properly proportioned. Fourthly, 
forced draft enabled inferior fuel to be used; and, fifthly, under 
certain conditions of weather, when with normal proportions of 
boiler it would be impossible to maintain steam with natural 
draft, the normal power may with forced draft be insured. In 
particular cases any or all of these advantages may be a source of 
economy; and the first of them may render possible that which 
would otherwise be impracticable.” 


Baldwin-Westinghouse Mine Locomotive. 


In a recent letter to the Westinghouse Electric & Manufactur- 
ing Company, Mr. R. G. Vance, Jr., superintendent of the Ste- 
vens Coal Company, makes the following statements regarding 
the Baldwin-Westinghouse electric mine locomotive in oper- 
ation in their mines: “It affords us pleasure to say that this 
motor is giving the very highest possible satisfaction and is at- 
tracting considerable attention in this valley. It has been run- 
ning since May 1, and has not cost a dollar in the shape of re- 
pairs, excepting a new valve for sand box and a headlight base 
broken in a coilision with a car. It is running on a road of 
25-pound steel rail, 4,000 feet long, over undulating grades vary- 
ing from 1 to 6 feet per 100 feet. Its regular load now consists 
of 20 cars of 134 tons capacity, and the time required for each 
round trip is from 17 to 19 minutes. We have pulled as high as 
25 of these cars at one trip, which it did with all ease. When 
necessity requires we can pull 30 cars, giving 50 per cent. more 
capacity than you guaranteed.” This is evidence of the supe- 
rior qualities of this mining locomotive, which is characteristic 
of the work done by the Baldwin and Westinghouse companies. 


The Iron Clad Resistance Co, 


T HE above named company has been organized with R. H. 
Mansfield, Jr., as President; A. W. Berresford, as Vice- 
President, and A. P. Munning, as Secretary and Treasurer. It 
has bought up all the plant, patents, assets, real estate, etc., of 
the old Iron Clad Rheostat Co., and will carry on its business 
at the factory at Westfield, N. J. It proposes to push business 
actively and vigorously, and is already in the field with its spe- 
cialties. Mr. Mansfield, the president, is a graduate of the Massa- 
chusetts Institute of Technology. He was assistant superintend- 
ent of electrical construction for H. Ward Leonard & Co., and 
then went South for W. R. Fleming & Co., where he had charge 
of installing several electric light plants. In May, 1895, he be- 
came one of the principal officers of the Carpenter-Enamel 
Rheostat Co., and so continued until recently with its suc- 
cessor, the Ward-Leonard Electric Co. He is familiar with 


‘all the details of the design, manufacture and trade handling of 
„rheostats, as well as acquainted with the electrical field in gen- 
- eral. Mr. A..W. Berresford is a graduate of the Brooklyn Poly- 
‘technic Institute and of Cornell. 
«City Railway in 1893 in the department of equipment and re- 


He went with the Brooklyn 


pairs. He was later with the Riker Electric Motor Co., design- 
ing and testing, and later had charge of the details of designing 
and testing for the Carpenter and Ward-Leonard companies. 


_Mr. A. P. Munning has had over nine years’ experience in the 


electrical field, going first with the United Edison Co., in Chi- 
cago, in 1888, holding on through the various changes until 
1892. He then took a position in the electrolytic department of 
Montana, and in 1894 entered the 
field of. rheostat manufacture, becoming assistant under Mr. 
Mansfield. This is an independent company, and has absolutely 
no connection with any other house in their line. 

The new company, in their announcement to the trade, sa; : 
“Knowing from actual and exhaustive tests that the ‘Iron-Clad’ 
type of rheostats and resistance plates, when properly con- 
structed, possess many points of advantage over any style of 
rheostats in the market, and believing that a responsible con- 
cern offering first class apparatus and proper business treat- 
ment will meet with the approval and good will of the electrical 
public and users of rheostats generally, this company invites 
your cordial co-operation and support.” 


FIRE IN HAVANA. On Oct. 17 the central telephone ex- 
change was destroyed by fire. 
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THE WESTERN ELECTRIC CO., Chicago and New York, 
are introducing an electric heater especially designed for heat- 
ing small offices, bathrooms, street railway waiting rooms and 
the summer villa. It is perfectly clean, does not vitiate the air 
and is portable. It is finished in several styles. 

THE ELECTRIC APPLIANCE CO., 242 Madison street, 
Chicago, Ill., in speaking of the Packard transformer, say: “We 
do not claim results, but guarantee them.” In the model ’98 
Packard transformer the manufacturers have spared neither ef- 
fort nor expense to place before the trade a transformer which 
will be equal to the best of either European or American manu- 
facture. 

THE EDISON LAMP WORKS, Harrison, N. J., state that 
it is about time to look up means to supply. miniature and decora- 
tive lamps for holiday decorations. They are prepared to make 
prompt deliveries. 

SCHIFF, JORDAN & CO., 232 Greenwich street, New 
York, continue to supply special carbons for direct and alternat- 
ing current long-burning arc lamps, searchlights, etc. Their 
prices will be mailed on application. 

THE WASHINGTON CARBON CO, Pittsburg, Pa., have 
opened a Boston office in the Tremont Building, in that city. 

THE MICHIGAN PIPE CO., Bay City, Mich., advertise 
creosoted wood conduits for underground wires. They say that 
these will last forever, are reasonably accessible, do not gather 
moisture and do not scratch cables. 

BIBBER-WHITE CO., 49 Federal street, Boston, Mass., 
have purchased a glass plant for manufacturing insulators under 
the standard mark “B.-W. Co.,” and they desire to close out 
about one-quarter of a million insulators not so marked at a 
material reduction from the current price. The lot consists of 
standard pony, double petticoat pony regular, and deep grooved 
double petticoat. 

THE WESTINGHOUSE ELECTRIC & MFG. CO., Pitts- 
burg, Pa., advertise a power service system for machine driving. 
They illustrate a Westinghouse motor operating a rotary planer. 

THE WEBSTER CHEMICAL CO., 400 Sibley street, St. 
Paul, advertise lamp colors in a great variety of shades, and also 
ground glass and opal white effects. 

THE STANDARD THERMOMETER & ELECTRIC CO., 
Peabody, Mass., claim to manufacture the best arc lamp on the 
market, and they state their reasons for making this claim. 

THE WAGNER ELECTRIC MFG. CO., St. Louis, Mo., 
submit a curve illustrative of the performances of their trans- 
formers. They state that they will undertake to put central 
stations on an economical basis of operation. 


LIVE ELECTRICAL SUPPLY HOUSES would do well 
to communicate with the St. James Electric Co., 1133 Broad- 
way, and get information regarding their portable electric 
burglar alarm. It is a good seller when properly canvassed, and 


is a most successful and ingenious device. Any traveling sales- 


man would also find it a valuable little side line. It was fully - 


illustrated in our columns last week. 

AN ATTORNEY’S STANDING may be judged by the kind 
of clients he has. Mr. E. P. Thompson, solicitor of patents, 83 
Fulton street, New York, has served fifteen well-known pro- 
fessors. During his professional career he has been manager of 
two patent agencies, besides developing his own large business 
in this field. 

TELEPHONE AGITATION. Mr. R. M. Walters, of the 
Telephone Committee of the Board of Trade, has objected to the 
payment by the city of $73,719 for the telephone service. He 
wants a system owned and controlled by the municipality. 

NEW YORK EDISON COMPANY for September shows 
gross earnings of $230,123 and net of $106,425. The net since 
Jan. 1 is $908,377, an increase of $142,522 over 1897. 

HUEBEL & MANGER, 286-290 Graham street, Brooklyn, 
N. Y., are sending out their new catalogue which contains all 
their new and improved articles in electrical and brassware lines. 
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The quality of their goods has been kept up to its high standard 
and the prices are up to date. Good goods, such as theirs, at 
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moderate prices get the trade and hold it. 


CARD ELECTRIC CO. Mr. S. N. Ford, the receiver of the 
Card Electric Co., of Mansfield, O., reports that while nothing 
has been done yet looking to the reorganization of their busi- 
ness, they are running with full force and have more orders 
than they can fill promptly. “We have been compelled to work 
go days and longer for delivery on present quotations, and with 
that time have great difficulty in getting work through fast 
enough.” 


WASHINGTON CARBON CO. have opened a branch office 
at 524 Tremont Building, Boston, and have appointed Mr. M. 
A. Lawton & Co. their representatives in New England. The 
office and work will be in charge of Mr. H. T. Edgar, who is the 
president of M. A. Lawton & Co. 
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THE UNITED STATES ELECTRIC LIGHTING COMPANY OF WASHING- 
TON, D. C, AND ITS NEW ELECTRICAL EQUIPMENT. 


BY NEVIL MONROE HOPKINS, E. E. 


T the fall of 1881, the survivors of the Army of the Cumber- 

land and their friends gathered in Washington to dedicate 
their statue of General Thomas, then just erected in one of the 
most prominent “circles” of the Capital City. The people of 
Washington contributed to make the occasion as memorable 
as possible, and committees of prominent and public spirited 
citizens were formed to carry out the various plans for the en- 
tertainment of the visitors. One of the most novel and attrac- 
tive schemes proposed and carried out was the illumination of 


but the interest it aroused in electric lighting, among certain 
members of the committee, having the matter in charge, was 
not allowed to die out, and a corporation was formed, known 
as the Heisler Electric Light Company. This company ex- 
perienced considerable difficulty in building a plant, and main- 
taining a service, and in November, 1882, transferred all its prop- 
erties and franchises to the United States Electric Lighting 
Company, of Washington. New capital and energy were intro- 


duced in the persons of Messrs. Widener, Elkins, and Maloney, 
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NEW POWER HOUSE OF THE U. S. ELECTRIC LIGHTING COMPANY, WASHINGTON, D. C. 


the famous Pennsylvania avenue, from the Peace Monument 
to the Treasury Department, with the electric arc light, then 
just appearing in a few cities, but entirely unknown in Wash- 
ington. Guy wires were stretched at intervals from house top 
to house top, and arc lamps were suspended therefrom over the 
middle of the street. A dynamo electric machine was belted 10 
an engine in a nearby saw mill, and at the appointed time thou- 
sands of residents and visitors thronged the broad thorough- 
fare to behold night turned into day. Owing to the primitive 
apparatus, and the vast length and breadth of Pennsylvania 
avenue, the display was rather indifferent, as can be imagined, 


of Philadelphia, and Mr. George W. Hebard, of New York. 
An entirely new electrical equipment of the Weston system 


- was installed, and at the first annual meeting held in November, 


1883, it was reported that ninety-one arcs and one hundred in- 
candescent lamps were in operation. 

Such was the small beginning of the company whose mag- 
nificent new central station forms the theme of this article. The 
company has made a great deal of interesting history. Among 
the casualties encountered in the growth of the plant, may be 
mentioned the fire which, on the night of July 16, 1885, totally 
wrecked the entire station. During the progress of the flames, 
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not long continue; and in the fall of 1886 arrangements were 
completed to purchase a site 100 by 120 feet, now occupied by 
a portion of the plant; and the Edison system of central station 
lighting was decided upon for incandescent work on a larger 
scale. From this period on, the development of the company 
has been as rapid as local legislation and conditions would 
allow, the right to build underground conduits, or any exten- 
sions thereof, being only obtained by specific acts of Congress. 
Additional adjoining properties have been acquired, and at the 
present writing, the company owns over 55,000 square feet of 
ground, affording room for any needful expansion, being lo- 
cated as it is, in the heart of the commercial lighting district 
of the city. With the progressive spirit which has always 
characterized the management, it was determined, about three 
years ago, to erect alongside the old plant, the finest modern 
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tion, then into the new, observing the gradual change in the 
practice of electrical generation. 


THE OLD STATION. 


The old station, arranged somewhat in the form of a hollow 
square, contains sixteen boilers of various sizes and makes, 
twenty-one engines, and thirty-four generators of miscellaneous 
types, a “happy family” of heterogeneous apparatus and a strik- 
ing contrast to the symmetry, uniformity, and massiveness of 
the machinery in the new station. The building is rather low 
and dark, packed to its full capacity with apparatus, and pre- 
senting a weird and interesting spectacle when in full operation. 
Before taking up the description of the modern equipment, a 
brief account of the old portion may be of interest, and serve 
as an interesting object for comparison. There are here in- 


INTERIOR OF NEW POWER HOUSE, U. S. ELECTRIC LIGHTING COMPANY, WASHINGTON, D. C. 


central station possible to construct, an undertaking seldom 
feasible for lighting plants where taxpayers have to be reck- 
oned with. The failure thus to keep up to date, in economy 
and efficiency, has resulted, as is well known, in disaster to 
many electric lighting companies. The remodeling of the service 
was placed in the hands of Messrs. Sargent and Lundy, the 
eminent mechanical and electrical engineers of Chicago, Ill., 
under the co-operation and supervision of the following build- 
ing committee: Chairman, President A. A. Thomas, ex-officio, 
Seymour W. Tulloch, James L. Norris, and John Cammack. 
The present new station reflects great credit upon them all for 
the intelligent manner in which the work has been performed. 
In visiting this beautiful new station as it stands to-day, one 
gets a vivid, graphic lesson, so to speak, in the evolution of 
electrical engineering if he first passes through the old sta- 


stalled three 80 h. p. Coleman boilers of the return tube type, 
five 125 h. p. Harrisburg return tube, two 200 h. p. Campbell 
& Zell water tubes, and six 375 h. p. National also of the water 
tube pattern. The engines range from small high speed type, to 
tandem compound, as follows: Two Westinghouse 15 and 40 
h. p. respectively, one 75 h. p. McEwen, six 150 h. p. Armington 
& Sims, two 125 h. p. Ides, five 125 h. p. New York Safeties, 
two 200 h. p. simple Green, one 250 h. p. Green tandem com- 
pound, and two 500 h. p. Green tandem compound. The small 
high speed engines each drive a couple of generators by means 
of belting. The large Green engines have intermediate counter- 
shafts. The electrical equipment consists of six 50 light arc 
machines, of Thomson-Houston manufacture, five 125 light 
Brush machines, three General Electric alternators of 500, 
1,300 and 2,000 light capacity, two 75 kilowatt Edison bipolars, 
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fourteen 60 kilowatt and four 175 kilowatt also of the Edison contractor for the foundation, which alone cost $25,000, was Mr. 
bipolar type. : Frank L. Hanvey, of Washington, D. C. The foundation con- 
THE NEW STATION. sists of 1,300 piles surmounted by solid concrete 36 inches in 

We can now pass down a short lane, and enter the new plant, thickness. The contractor for the superstructure was Mr. Frank 
the building of which is located on the corner of Fourteenth N. Carver, also of Washington. The building is about 65 feet 
and B streets, extending through to Thirteenth and one-half ' high, and is divided into the engine and boiler rooms, with 
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PLAN OF GENERAL ARRANGEMENT OF MACHINERY, NEW PLANT, U. S. ELECTRIC LIGHTING CO., WASHINGTON, D. C. 


street. This building is 131 feet long, by 123 feet wide, of brick special compartments above as shown by the accompanying 
with steel girder roof trusses, being as near fireproof as possible. plan, and elevational view. Both engine and boiler room are 
The only woodwork to be seen is that entering into the con- exceptionally cheerful, having generously large windows and 
struction of the doors and window framing. The building alone skylights. The new structure is overtopped by a steel stack, 
cost $110,000 and was designed by Mr. Erskine M. Sunderland, 142 feet high. mounted on a masonry base of 72 feet, making 
a conspicuous landmark rising to a total height of 214 feet. a conspicuous landmark, rising to a total height of 214 feet. 
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This stack is completely lined with fire brick, and is provided 
with a steel ladder on the outside. The stack was erected by 
the Variety Iron Works, of Cleveland, O. The arrangement 
of the boiler battery is clearly shown in the plan. It consists 
of six of the new wrought steel water tube boilers, recently 
placed on the market by the Babcock & Wilcox Company. 
These are piped in batteries of two each as indicated on the 
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crusher, operated by a C. and C. electric motor of 25 h. p. and 
conveyed by an automatic bucket carrier to the iron coal bins 
and hoppers over the boilers having a capacity of 1,200 tons. The 
mechanism and operation of this crusher are made clear by re- 
ferring to the drawings. The fuel which is now ground to the 
proper fineness, and discharged into the bins and hoppers, is 
allowed to fall into a Clark automatic scale, suspended under 


THE GROUP OF LARGE NEW BRUSH ARC LIGHTERS. 


plan. Each boiler has a nominal horse power of 375, and a 
maximum of 525, with an individual heating surface of 3,021 
square feet, summing up a total of 18,126. The working steam 
pressure is 160 pounds, the battery being equipped with safety 
valves of Ashton manufacture adjusted to blow off at a pressure 
of 165 pounds. The pressure is indicated on Ashcroft gauges. 
The stoking is automatic, and is effected by a link belt grate, 


the delivery pipe, where it is weighed and delivered in 200 pound 
charges upon pulling a lever, doing away entirely with hand 
weighing on the barrow. Provision is made for a complete in- 
stallation of the automatic scales, one to each furnace, making 
the entire handling of the coal mechanical. The “checking” 
tests of these scales, by means of a platform standard, have 
proven very satisfactory. The entire coal and ash handling 
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of Babcock & Wilcox design, operated by shafting in com- 
bination with a small oscillating engine. 


STEAM PLANT DETAILS. 


The coal is brought from Georgia’s Creek mines and is dis- 
charged from the outside into a chute leading direct to a 


equipment was furnished and installed by the John A. Mead Co., 
of New York. The feed water is taken from the city mains, and 
is bought through a meter at the rate of three cents per thou- 
sánd gallons. The water is occasionally muddy, but has very 
slight scale-producing qualities, and gives practically no trouble 
from this cause. The boiler feed consists of two pumps of the 
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Blake Admiralty Duplex type, having steam cylinders ten inches 
in diameter, 7-inch water pistons, and 12-inch stroke. These 
pumps, which are located in the boiler room, are bolted direct 
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to the masonry base of the steel stack, and are controlled auto- 
matically in their operation by Fisher governors. In addition 
to the feed pumps, the battery is equipped with large Metro- 
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pension and support is made clear by referring to the plan and 
section of the boiler room. It is interesting to note that thtis 
economizer is divided into two sections, each containing 4,992 
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SECTIONAL VIEW, BOILERS AND GREEN FUEL ECONOMIZER. 


square feet of heating surface. The contained scrapers are seli- 
acting, triple bevel edged, and are operated by a C. and C. elec- 
tric motor of 3 h p. There are in addition to this four feed 
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politan injectors. A large Green economizer, manufactured by 
the Fuel Economizer Co., of Matteawan, N. Y., is installed in a 
separate compartment above the boilers. The method of sus- 


water heaters, located in the engine room, which were supplied 
by the Harrisburg Pipe Bending Company. These heaters are 
all of the copper coil type, two of which contain 300 square feet 
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of heating surface, and two 600 square feet. There is also in- 
cluded in the equipment one “Webster Special Pattern 
Heater,” which circulates all the water going to the boiler bat- 
tery, 3,000 pounds passing through each minute. The piping 
throughout is of wrought iron, of extra heavy weight, the 
policy of the engineers and of the company being to concentrate 
on a single system of piping, and having that the strongest and 
best possible to install, eliminating annoyance, and possible con- 
fusion in times of rush, with a duplicate set. This piping is of 
6 and 8-inch diameter respectively, for the two sizes of engines 
which will presently be taken up for description. Large radius 
wrought iron bends are joined in the piping from boiler to 
header, and from header to engine, to compensate for longitu- 
dinal expansion, as no expansion joints are installed in the sta- 
tion. The piping is fitted with Eddy high pressure valves, hav- 
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controller situated in the engine room. A second automatically 
controlled damper is situated at the entrance of the stack for 
operation in connection with the Green economizer. The ashes 
from the grates of the entire battery are carried by an electri- 
cally operated conveyer, and are discharged without handling 
into an ash bunker, conveniently located for cartage, etc. This 
conveyor is handled by a 15 h. p. electric motor of the iron-clad 
type, of C and C manufacture. Each boiler is supplied with a 
pair of Meyers blowing-off valves, which lead to a main blowing- 
off header, which in turn discharges into a main blowing-off 
tank, located near the drain system. 


THE ENGINB ROOM. 


We can now go into the engine room, or machinery hall, 
where one is immediately impressed with the beauty of the ap- 
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ing outside screws and yokes, of the by-pass pattern, 8 inches 
and larger. This piping was all supplied by S. J. McLeod, of 
Chicago, Ill. The headers are of best cast-iron, in eight foot 
lengths, one 34-inch thick on the run or surface, and one %4-inch 
thick on the flanges and nozzles. The joints are made without 
any packing or foreign substance whatever, being ground into 
contact, as an engine cylinder is ground against its head, and 
bolted together, insuring the best of joints. This cast-iron 
header has a diameter of 12 inches, inside measurement, and is 
divided into two sections by a 12-inch valve. The entire system 
of piping is covered with magnesium blocks two inches thick, 
and 85 per cent. magnesium, supplied by Keasbey & Mattison, 
of Ambler, Pa. This efficient covering taken in combination 
with the short “runs,” less than 30 feet, insures a minimum 
amount of condensation. A main damper controls the draft 
from all the furnaces, and is automatically regulated by a Locke 
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paratus, and the thoroughness of construction and finish. Here 
we have a steel girder roofing about 55 feet above the engines 
and dynamos, surrounding a large skylight, which in addition 
to the wide windows which open direct on B. street makes an 
extremely cheerful hall. The engine room is provided with a 
25 ton traveling crane, installed by the Morgan Engineering 
Company. This crane has a span of 72 feet, measuring from 
centre to centre of rails, and a maximum lifting capacity of 25 
tons, twelve feet per minute. The power is supplied by two 
General Electric motors of 25 h. p., and 3 h. p. respectively, of 
railroad type. The entire flooring of the engine room is laid 
in “Terrazza” mosaic work on a solid cement bed, mounted 
on short brick arches between the steel supporting beams. Di- 
rectly around the generating units, the flooring consists of iron 
plates. The engines are of the well known McIntosh & Sey- 
mour manufacture, of tandem compound type, mounted on very 
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heavy masonry, stone-capped foundations. The frames of the 
engines are of heavy-duty rolling-mill pattern, and present a 
most massive and substantial appearance. Two of the engines 
have a capacity of 1,600 h. p., with cylinders 22 and 46 by 42 
inches, driving 70,000 pound, 15 foot pulleys, at the rate of 120 
revolutions per minute. The engines have complete steam jack- 
eted cylinders, heads and sides and a novel packing sleeve be- 
tween the high and low pressure cylinders, serving as a guide 
and support for the piston, and rendering the usual style of 
packing unnecessary. Superheating receivers are located under 
the flooring between the high and low pressure cylinders, and 
have each four coils of copper tubing. The valves of the en- 
gines are of the gridiron t¥pe, the main valves supporting 
auxiliary ones which ride on them. The “cut-off” is controlled 
by governors within the fly wheels, or pulleys, giving very close 
regulation. Each engine has two exceptionally long bearings 
on a shaft 19 inches in diameter, completely oil-pocketed, with 
continuous circulation of oil, due to constantly operated plunger 
pumps. A complete system of oil drip piping is installed, lead- 
ing the oil to the basement, a very few feet below, where it is 
passed through a large Turner filter, furnished by the Economic 
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nets is provided with two cocks leading to reservoirs, contain- 
ing engine and cylinder oil respectively. 

The remaining pair of engines are identical in type, but some- 
what smaller, having cylinders 16 and 34 by 30. These engines 
have 25,000 pound, 11-foot fly wheels, and turn over at the rate 
of 150 revolutions per minute, generating 800 h. p. These 
smaller engines have an output of one indicated horse power, 
for one hour, on 14% pounds of steam. The arrangement cf 
the engines can be seen from the halftone engravings herewith, 
the two smaller ones being together in the centre, flanked on 
either side of the larger ones. Each of these large end engines 
drives in addition to its direct connected generator a portion of 
the long countershaft in the basement as indicated on the plan, 
the centre engines of smaller capacity having only their gene- 
rators to handle. The countershaft is 100 feet long, from centre 
to centre of outside pulleys, is seven inches in diameter, and 
is driven by the large engine or engines, as the load may re- 
quire, at 250 revolutions per minute. This shaft is equipped 
with friction pulleys and powerful friction clutches for dividing 
the shaft and two large drums which receive the belts from the 
end engines. These belts are five feet in width, and were sup- 
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Machine Works, of Chicago, Ill. The Holly drip system for 
steam is also installed, by means of which all waste water is 
collected and returned to the boilers. 

Each engine has its independent separator, provided by the 
builders. The two large engines furnish one indicated horse 
power per hour on 13% pounds of steam when running on the 
dry steam as delivered. The length of the shafts on these en- 
gines is 23 feet, with a 19-inch diameter, except where the gen- 
crator armatures are keyed; here the shaft swells to 22 inches 
in diameter, nearly two feet. The condensers are located under 
the Outboard bearings. A most interesting feature of all four 
engines is the direct connected air pumps, which are operated 
from the ends of the shafts by means of cranks with eight-inch 
stroke. Approved valves are employed in order to operate or 
respond quickly to the rather rapid movement of the plunger. 
This is a novel and decided departure from the usual practice, 
and has already proven a great success in point of economy. 
Four oil cabinets are installed, mounting the engine room 
steam gauges, three in number, one for the working steam 
pressure, the second for the pressure in the receiver and the 
third for the indication of vacuum. These were also provided 
by the McIntosh & Seymour Company. Each of these cabi- 


plied by the Munson Company. The shafting and the friction 
clutches were supplied by the Hill Clutch Company, of Cleve- 
land, O. These clutches are all controlled by quadrant rack 
and pinion in combination with hand wheels mounted upon iron 
stands above. The bearings are liberal and self-centering, the 
bearing supports being bolted to very heavy stone-capped ma-- 
sonry, entirely in keeping with the substantial construction 
above. It may be mentioned that this basement is only about 
12 feet below the main floor and is almost as light and cheerful 
as the engine room, being furnished with a row of windows of 
its own, also opening on B. street. This shafting drives eight 
‘Brush arc machines on the floor above by means of eight 
Schieren perforated belts. Each machine is of the four-circuit 
type, and 125 light capacity. The machines are belted to turn 
500 times per minute, producing at this speed a current of 9.6 
amperes, at a potential difference of 6,250 volts. By means of 
these large multi-circuit machines, the U. S. Company are able 
to develop their arc lighting business to great advantage over 
their old underground circuits, with all the economies due to the 
bigger generating units, in spite of the fact that they were of 
course unable to put any higher voltage on the underground 
mains than the familiar 2,000 to 2,500 volts. These large Brush 
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machines solved a dificult problem for them in an admirable 
manner. 

We can now return to the large direct-connected units and 
examine the plan of running. Each engine, carrying as it does 
a pair of General Electric multipolar dynamos, constitutes a 
complete Edison three-wire generating unit. Six of these multi- 
polars, have a capacity of 1,500 amperes each, delivering the cur- 
rent at a pressure of 160 volts. Two of these generators, how- 
ever, have a capacity of 3,000 amperes, at the same pressure, 
being mounted of course on the shaft of one of the larger en- 
gines. The reason for letting the remaining large engine “off 
easy” with a pair of 1,500 ampere machines, is due to the fact 
that it is to be made to drive the major portion of the counter- 
shaft, and the arc load. This engine can be helped out by the 
other large engine, and vice versa, by means of the friction 
clutches, making the shaft continuous. The multipolars are 
each mounted on the engine shaft between the two bearings, 
being secured by a pair of large flat keys. The commutators of 
all these generators are of the double faced pattern, and have 
the brushes controlled by approved holders. A double pair of 
brick stairs descend between each set of generators, enabling 
the attendant to reach with ease all portions of the machines. 


ELECTRICAL DETAILS OF NEW PLANT. 


A set of General Electric three-wire boosters, are included in 
the new station, for boosting up the incandescent feed on the 
longer runs, and for operation in connection with the storage 
batteries, which will presently be described. The switchboard, 
shown very faithfully in two of the engravings, is especially 
beautiful, being no less than 72 feet long, by 8 feet in height, of 
polished grey marble, mounted in a copper frame, with cornice 
effect. This board is divided into three sections, the arc di- 
vision, the alternating incandescent division, and the direct in- 
candescent division. The arc and alternating portions of the 
board were installed by the General Electric Company, and the 
direct incandescent, by the General Incandescent Arc Light 
Company. The alternating portion of the board displaces the 
board in the old station, and serves to distribute the circuits 
from the alternators previously described in connection with 
the old equipment. The direct current incandescent portion cf 
the switchboard is provided with the Van Vleck edgewise sys- 
tem of indicating instruments, saving much space. There are 
balance indicators, large illuminated dial voltmeters, and re- 
cording wattmeters, manufactured by the General Electric Com- 
pany and the Weston Electrical Instrument Company, mounts 
upon ornamental brackets and marble shelves. 


THE STORAGE BATTERY. 


The storage battery is situated in a small building by itself, 
18 by 8o feet, and consists of 150 large cells installed by the 
Electric Storage Battery Company, of Philadelphia. These bat- 
teries are connected for three-wire incandescent feeding, and 
are mounted on porcelain insulators. The charging acid is di- 
luted entirely by condensed steam, from a special piping. This 
battery is used to help out the generators on an excess load, 
and was installed at a cost of $50,000. The battery is controlled 
by a marble switchboard in the engine room, manufactured and 
installed by the General Incandescent Arc Light Co., the controll- 
ing mechanism being operated by small electric motors, located 
just outside the battery room, and started and stopped by 
switches in the engine room, about 300 feet distant. The ca- 
pacity of the battery is 16,000 lamp hours, at an 8 hours’ rating. 
The battery is in two tiers, mounted on leaded steel beams. 
The flooring is cement, and the ventilation effected by numer- 
ous small windows. 


THE OUTSIDE DISTRIBUTION OF CURRENT. 


The Edison system of three-wire feeding is that solely used 
up to distances of 6,000 feet. The conduits are terra cotta ducts, 
“‘Lynch-Lake” and “Mason.” The company has as its territory 
the entire business section of the city, and the best portion of 
the outlying districts, and supplies at present the equivalent to 
75,000 incandescent lamps of 16 candle power; 700 arc lamps, and 
1,200 horse power in motors. The charge for lighting is 15 cents 
per 1,000 watt hours, with a 10 per cent. discount for payment 
of bill within ten days after rendition. The charge for power 
is 131%4 cents per 1,000 watt hours, with an ascending scale of 
discounts, up to 40 per cent., proportional to the amount used. 
The first installment of lamps is purchased by the user, and 
replaced free of charge by the company afterward. The arc 
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lamps are supplied to the District and to the National Gov- 
ernment for 25 cents per night, and furnished to all other users 
for 40 cents per night. 

One of the engravings that accompany this article shows 
Pennsylvania avenue as it appears to-day, seventeen years after 
the first ara lighting was done on that historic thoroughfare. 
It is now lighted by the U. S. Company with 156 arc lamps 
suspended from mast arms, furnished by the Russell Co., of 
Providence, R. I., and placed on both sides of the avenue. There 
are in addition 20 private arcs in front of theatres, stores, etc., 
and, of course, when Congress is sitting, and till it rises each 
night, a strong gleam of white arc light shines down the avenue 
from the Capitol up on the hill. 

The company has in use 2,400 Thomson-Houston meters, of 
both alternating and direct current type. The territory covered 
by the alternators and arcs, extends from the Aqueduct Bridge 
to 11th street, S. E., Water street to boundary, Mount Pleasant 
to Columbia Heights, to Toll Gate, N. E. The plant is in op- 
eration 24 hours, 365 days in the year, and gives the most ex- 
cellent uninterrupted service. Among the numerous subscribers 
to light and power may be mentioned the following famous and 
well known institutions: The United States Treasury, the Bureau 
of Printing and Engraving, the Corcoran Gallery of Art, the Co- 
lumbian University and Corcoran Scientific School, the Wash- 
ington City Post Office, the Washington, Alexandria and Mt. 
Vernon Railroad, and all the leading clubs, theatres and 
hotels. 

The officers of the company are as follows: A. A. Thomas, 
President; Seymour W. Tulloch, Secretary; Edwin S. Marlow, 
Treasurer; James L. Norris, First Vice-President; Dr. Thomas 
O. Hills, Second Vice-President; Directors, Stilson Hutchins, 
George W. Gray, Charles C. Duncanson, Clarence F. Norment, 
Samuel J. Butterfield, William H. Slater and Charles Werner. 
The superintendent of this engineering work for Messrs. Sar- 
gent and Lundy was Mr. C. O. Lenz, to whom much credit is 
due for the successful carrying out of the plans. | 


Electric Light Tower Blown Down. 


A special dispatch from Danbury, Conn., of Oct. 23 says: 
“The huge iron electric light tower on White street was blown 
over by the prevailing storm shortly before noon, but, as it fell 
away from adjoining property, the wreck of the tower was the 
principal damage. The structure was 125 feet high, and cost 
$500. The trimmer had descended but a few moments before 
the accident.” 


Shooting the Chute in a Power House. 


James Stoddard, a coal passer in the employ of the Staten 
Island and New Jersey Electric Company, met with a peculiar 
accident last week at the power house, at Livingston, in which 
he narrowly escaped being suffocated through his own careless- 
ness. Having nothing to do, he went to the coal bin over the 
boilers and went to sleep. The coal from the bin is fed to the 
boilers by a chute. When the firemen required a fresh supply 
of coal they opened the gates to the chute and the coal began to 
run down from the bin. Stoddard, who was soundly asleep in 
the bin, was carried rapidly down through the chute, and awak- 
ened to find himself wedged in the neck of the chute and covered 
with coal. His muffled cries for help were heard by his fellow 
employees, who were at first unable to locate the direction from 
which the cries were coming. 

They found Stoddard nearly suffocated, and began the work 
of rescue with the aid of a barrel, which was sent down the chute 
to keep back the tons of coal in the bin. The men shoveled away 
the coal that was suffocating the unfortunate man, and at last, 
with the assistance of a rope Stoddard was released from his 
perilous position, feeling thoroughly exhausted, but otherwise 
none the worse for this strange experience. 


BOSTON, MASS. Mr. F. A. Gilbert has recently secured 
for the Boston Electric Light Co., of which he is president, a 
ten years’ contract. It is understood that he will give up the 
use of open arcs and adopt the enclosed arc entirely. 


MR. L. R. CLAUSEN, of Chicago, writes us: “I consider 
your magazine the foremost among electrical journals in this 
country and don’t feel quite at home without it.” | 
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Features of Electrolysis from Railway Work. 


I NVISIBLE and silent as is the action of electrolysis, it is now 

so well known and well understood that it faces the electrical 
engineer as a stern reality and has for a long time received care- 
ful study and constant attention. Its causes have been discovered 
and located, its effects have been carefully observed, several 
remedies have been applied and numerous investigations made 
so that the time cannot be far distant when we shall hear little 
about the destructive effects of stray currents. A paper entitled 
“An Electrical Survey in the Borough of Manhattan, New York 
City,” read before the A. I. E. E. by A. A. Knudson and abstracted 
in this issue, has kindled anew public interest in the subject. The 
vast network of water and gas pipes of New York City, its ele- 
vated railroad structure, nay, even the Bridge itself threatened 
with gradual but certain deterioration and destruction, have nat- 
urally given the question of electrolysis a new importance in the 
daily and technical press. Let us see whether the danger really 
exists, and, if so, whether it is imminent and incurable. In the 
first place, let us look for the cause. 

On account of their low voltage little damage is done by elec- 
tric light circuits, so we must naturally look to the electric rail- 
way circuit as the offender. Examining, therefore, these circuits, 
Mr. Knudson finds that an open conduit system, or one in which 
an insulated metallic return is used, effectually confines the cur- 
rent to the conductors provided for it. This he believed to be 
preferable to the ordinary ground return, especially in large 
cities, where the space below the streets is so largely occupied 
with various lines of iron pipes, more or less subject to electro- 
lytic action. Thus, exonerating the conduit system we are nar- 
rowed down to the overhead trolley, the current of which must 
be kept within bounds. It not alone destroys the system of 
piping, but has attacked in a most savage manner rails as well as 
cross-bars and tie-rods, the maximum reading at times being as 
high as 10 volts, rails positive to the “L” pillars, sewer and gas 
pipes. Even the Brooklyn Bridge, subject to the abuse of poli- 
ticians, railway companies and the press, seems now also to be 
attacked by its own and Brooklyn trolley currents. Quoting Mr. 
Knudson’s own words, as to the clevated road: “In the light of 
our present knowledge on this subject the very serious question 
presents itself to any practical mind, in what condition would we 
expect to find the anchor bolts and iron foundations of these 
pillars, if excavations were made at their base?” The author, 
as the title of his paper states, has made a survey of the city giv- 
ing the leakage p. d. at various locations, which reminds us of 
the remark of Dr. A. E. Kennelly, made before the Institute in 
1894, that, “Though the observed p. d. is an evidence of action, it 
is not an evidence of quantitative or corresponding intensity of 
action.” Mr. Knudson also refers to several exhaustive tests of 
Mr. H. P. Brown, made at Dayton, Ohio, which are abstracted 
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on another page of this issue and which also show the destructive 
action of stray trolley currents. It is encouraging to note that 
both Messrs. Knudson and Brown advocate joint action on the 
part of all companies concerned and suggest as the only certain 
remedies large railway returns and thorough rail bonding. They 
also heartily indorse the remarks of Mr. Farnham several years 
ago that “Eternal vigilance will be the price of pipes and cables 
where conditions favorable to electrolysis exist.” Besides this 
caution, however, many remedies have been suggested in addi- 
tion to those mentioned above, several of which have already 
been abandoned. Among these should be mentioned (1) the 
connecting of cables to ground plates, which Mr. Farnham 
found of no material advantage; (2) the employment of motor 
generators, which generate a secondary current to be utilized to 
lower the potential in the cables and pipes to zero, with respect 
to the surrounding earth or rails; (3) to protect water and gas 
pipes by a sufficient insulating jacket; (4) to reverse the railway 
current at frequent intervals, which was found to be impracti- 
cable during regular traffic and only effected a change of location 
of the danger area; (5) covering the cables with tar, and many 
others. As practicable, on the other hand, the following reme- 
dies are advocated in addition to the two mentioned above: 
(1) No more lead or wrought iron pipes should be put down than 
is absolutely necessary; (2) wooden pipes are preferable or inter- 
posed sections of wooden pipes—in other words, breaking the 
metallic continuity of the pipes; (3) painting the lead caulking of 


cast iron mains; (4) connecting the positive pole of the dynamo 


to the trolley wire, and others, all of which have been discussed 
at length in the papers of Messrs. Farnham, Knudson and Brown. 
Frequent inspection and measurements, as well as legislative ac- 
tion, are advocated by every authority, similar to the regulations 
established by the British Board of Trade. It should be borne 
in mind, however, that our own national electrical code contains 
the following section: “For the diminution of electrolytic cor- 
rosion of underground metal work, ground return wires must be 
so arranged that the d. of p. between the grounded dynamo 
terminal and any point on the return circuit will not exceed 25 
volts. The positive pole of the dynamo to be connected to the 
trolley line.” This action, together with a knowledge of the 
causes and effects of electrolysis, as well as the use of proper rem- 
edies, frequent tests, conservative action, and the fact that the 
conduit trolley system is quickly supplanting the single 
overhead trolley in large cities, will soon relegate the question 
of electrolysis to its proper place among the passing evils found 
in early electrical engineering. 


Legitimate Ways of Getting Cheaper City Light. 


A STRIKING narrative is given in our columns this week in 

regard to the gas situation in Vienna and the palpable dis- 
comfiture there of the Anti-Semitic Burgomaster Lueger in his 
effort to wreck the English gas lighting corporation that had 
been supplying the city and that had offered to make many con 
cessions to secure decent treatment. The item does not tell all 
the facts, however, for it is understood that in borrowing the 
money for his own wild-cat “municipal” scheme, Herr Lueger 
gave away some very profitable street railway privileges, which 
on his own platform should have been worth large sums to the 
city . The horrible collapse of his campaign adds another chap- 
ter to the record in which the Philadelphia gas plant figures so 
prominently. 

A week or two ago Mayor Flower, of New Orleans, addressed 
the Press Club of that city on “Municipal Problems Confronting 
the City,” and in the course of his weighty remarks he touched 
on the lighting question. New Orleans has not escaped the “mu- 
nicipal plant fever,” but he pointed out how sadly the city lacked 
in other directions where it had prior needs and duties that must 
be met, and for which no private institutions existed. For in- 
stance, out of 700 miles of streets in the city, only 195 miles were 
paved, and some of this was paved with little better than good 
intentions. He mentioned other things, and then said: “We are 
at this moment much concerned with the problem of lighting. 
Our present contract has four years more to run. We are pay- 
ing at the rate of $127.50 per light, and we have now burning an 
excess of 147 lights over our contract and appropriation. To 
suspend these will throw certain sections of our city in darkness. 
The holders of the present contract have approached the city 
government with a proposition that in consideration of a renewal 
of their contract for a term of years, they. will so reduce the 
present cost per lamp as to liquidate the indebtedness of 
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some $50,000 odd, due them by the city, for excess of lamps, and 
guarantee a continuance of the present installation. Want of 


funds, as I have so fully explained, forces the city either to con- ` 


tinue a debt for extra lamps without provision to pay, or to dis- 
continue them, and throw the city into darkness in many impor- 
tant sections, or to extend the contract under the above condi- 
tions.” 

Obviously an extension of contract, safeguarding the city’s in- 
terests, is the wise and only course, and Mayor Flower showed 
that Boston, confronted with similar conditions, had extended 
her lighting contract for ten years and made a good bargain. 
On the other hand, the local companies, by the greater perma- 
nence given to their business and prospects, can go on making 
improvements and can afford to make much lower prices. 


The Garb of the Telephone Girl. 


W HERE employees of any service come into relation or 

contact with the public, it is certainly desirable for many 
reasons that they should be uniformed. In fact, it is hard to 
understand how large bodies of employees can be distinguished 
from the public in any other way. But the case seems a little 
diferent where the employee works under conditions of retire- 
ment from the public eye, and hence we do not wonder at the 
reports of discontent among the telephone girls of Vienna. A 
new regulation of the authorities provides that all employees, as 
soon as they arrive at the office, shall remove their street dresses 
and put on uniforms furnished by the Government. In addition 
to this, the girls are compelled to take off their shoes and substi- 
tute slippers for them. The threatened strike is due to what 
they call the lack of taste of the man who selected the material 
and fashion of the dress. It is made of cheap stuff, similar to 
that used for dust cloaks, and is dark in color, while the narrow 
sleeves are made ugly by yellow stripes in imitation of the na- 
tional colors. The officials say that the new order was necessary, 
as the dust clinging to the dresses of the telephone girls when 
they arrive at work finds its way into the instruments and brings 
about a disturbance in the service. 

We must say that this regulation strikes us as unduly hard, 
especially when one remembers the brightness of dress of the 
average Vienna lass. But the desire for cleanly switchboards 
is also pushed too far, for an edict preventing the use of any 
fluffy dress material would accomplish the end aimed at. 

In one of the largest Western telephone exchanges considerable 
trouble was once caused by a move of this kind. There, if we 
remember aright, every one of the girls was dressed in black, 
and even the headbands were black, while no bright flower or 
ribbon in the hair was allowed. The aim was uniformity and a 
diminution of dust, but the thing was overdone; and we believe 
the rule has not been persisted in. A visitor to the exchange last 
summer tells us that while the girls were all in black skirts, they 
wore any kind of a light and bright “shirt waist” that pleased 
them, and the room looked all the better. We undertake to say 
that the work did not suffer a whit. 


Insulating the Mind. 


TRE is a story told of a traveler in the tropical forest 
who, thinking to drink water from some tree or vine, 
tapped instead, unwittingly, a rubber bearing plant. Mixing a 
little rum with the liquid he quenched his thirst only to die a 
few hours later with rubber bands clogging every turn of his 
intestines. The insulated victim of this traveler’s tale finds his 
counterpart in actual life in a New Jerseyman, who went around 
lately with a bottle of rubber pellets, which he ate to prevent 
another man from hypnotizing him with electricity. His idea 
was, he Said, that he would thus “insulate his mind” success- 
fully, just as the tropical tourist quenched thirst; but such ex- 
periments prove disastrous and have to be stopped, whether the 
victim takes his rubber solid or fluid. 

This Jersey incident shows how recondite phenomena catch 
the public imagination, and how curiously wrong the popular im- 
pression or information is. A Western statesman objected once 
to the “magnetism” of the late Mr. Blaine on the ground that 
“it had to be taken hot or else it soured on the stomach.” Just 
what that statesman imagined “magnetism” to be is not clear, 
but it would seem that he had contrived pretty well to “insulate 
his mind,” not only against it, but against accurate knowledge 
on the subject. He might have been a Chinaman or a Spaniard 
or any other dignified conservative, preferring insulation to 
conductivity or receptivity. 
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Camille A. Faure. 


T HE death of Camille A. Faure again reminds us of the fact 

that the pioneers in the electrical field are being rapidly 
taken from among us, leaving behind them a heritage which we, 
the younger generation, are exploiting and reaping therefrom 
a profitable harvest. The recent developments in storage bat- 
teries and their extensive introduction have made us more and 
more indebted to those two great French pioneers in that field, 
Planté and Faure; the former for his historical researches in 
1859 and succeeding years, the latter for devising, in 1881, a 
method of pasting the lead oxide or active material directly 
upon the plates. 

Camille A. Faure was born May 21, 1840, at Vizille, in the 
mountains of Dauphiné, and although he received some instruc- 
tion at a professional school, he must be considered as self- 
taught. From 1859 to 1872 he found successive and uninter- 
rupted employment as mechanical draftsman, or in superin- 
tending the erection of metal works at sixteen different estab- 
lishments in France and England. In 1859 he invented the 
“Black Bottle” nitric acid battery, manufactured by Elliott Bros. 
In 1872 there is a record of his attempt at obtaining a secondary 
battery. The development of M. Faure is due greatly to his 
quiet and long stay with a cotton powder company, whose 
works he erected for the manufacture of the explosive “tonite.” 
This ts his invention, together with the distress signals almost 
exclusively used by the Board of Trade in England, as well as 
the Mercantile Navy. In 1878 he returned from a visit to the 
Paris Exhibition, with the idea of hte-gecondary battery well 
fixed in his mind, and within a mont he had discov- 
ered spongy metallic . lead obtained from insoluble oxide, 
and perceived its value as a material for negative plates. 
He afterwards made a secondary battery out of elments 
made entirely of sulphate of lead. This battery completed, 
M. Faure, as a true inventor in spirit, and in ignorance of busi- 
ness, ran immediately into new thoughts, leaving to others the 
commercial development of his invention. However, in 1882 
he improved his battery by perforating the plates and alloying 
the lead of the supports with antimony. Besides these and other 
improvements in storage batteries, M. Faure has done remark- 
able work in various directions, particularly in his attempts 
to utilize electricity in the manufacture of aluminum. The 
practical way of utilizing chloride of sodium occupied his mind 
since 1872. A petroleum motor of his, which possesses novel 
features, is also on the market. His scientific contributions can 
be found in large numbers in the annals and proceedings of 
several scientific societies. 

In the death of M. Faure, France loses one of her most dis- 
tinguished inventors and scientists, and the world one of its 
greatest benefactors. 


C. G. Davenport. 


A dispatch from Waterbury, Conn., of Oct. 26 says: “Word 
was received here to-night of the death in Puerto Rico of Clar- 
ence G. Davenport, son of the Rev. J. G. Davenport, and Cor- 
poral in Company F, First United States Volunteer Engineers. 
Death was due to typhoid fever. The deceased had been em- 
ployed for several years by the General Electric Company as 
an electrical expert. He was an associate member of the A. I. 
E. E.” 


BICYCLE PEACE PARADE. In the night parade up Fifth 


avenue, New York City, on Oct. 31, the Electric Vehicle Com- 
pany had five illuminated hansoms, etc., in line, and Mr. A. L. 
Riker had four of his electric carriages. The effect was very fine 
and made a most favorable impression. 


WEST DULUTH, MINN., pronounces an utter failure the 
naphtha street lamps that have been substituted for electric 
lights. This might have been expected. 


BOSTON has been talking with Kansas City over the long 
distance Bell telephone wires. The distance is about 1,560 
miles, and the talking was excellent. 
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TWENTIETH TRIENNIAL EXHIBITION OF THE MASSACHUSETTS 
CHARITABLE MECHANIC ASSOCIATION, BOSTON, OCTOBER 10 


TO DECEMBER 3. 
The Exhibit of the Edison Electric Illuminating 


Company of Boston. 


T HE Edison exhibit has the place of honor in the grand hall. 

It consists of two sections, flanking the main aisle. Over 
this aisle has been placed a canopy, so that the two sections are, 
in reality, combined into one grand structure. This booth, de- 
signed by Winslow & Wetherell, architects, is a correct repre- 
sentation of an old vine-clad Roman pergola. It is entirely cov- 
ered with tropical smilax, brought from Alabama especially for 
this purpose. Peeping out from among its green leaves are 
nearly 4,000 miniature incandescent lamps; some of these ar- 
ranged to spell out the title of the company, and various mottoes 
applicable to the Edison Company. Others are arranged in de- 
signs in keeping with the booth and its surroundings. 

In the lighting section are shown not only the various kinds 
and sizes of arc and incandescent lamps used by the Edison com- 
pany, but the methods employed in measuring the candle power 
and the electricity consumed. A number of Jandus enclosed arc 
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vice was designed by the General Electric Co. to be attached 
to one of their standard meters. The special form shown in this 
exhibit is equipped with a slot capable of receiving a ten-cent 
piece. The meter can be “loaded” with twenty of these at one 
time, so that $2 worth of electricity can be obtained without fur- 
ther attention. When the amount of electricity called for by the 
amount of money deposited is used up, the lights are auto- 
matically cut out, and they cannot again be turned on until an- 
other ten-cent piece is dropped in the slot. 

A Wright demand indicator is also shown. This 1s based upon 
the principle of a recording thermometer. The electricity, pass- 
ing through a coil, heats up a bulb filled with a solution of acid. 
This acid is pushed over a precipice and falls into another tube, 
where the height is recorded by means of a scale, graded in pro- 
portion to the amount of electricity passing through the coil. 
After a reading is made, the thermometer is turned upside down 
and the acid runs back into its original receptacle. 

There is also exhibited a two-rate meter, manufactured by the 
General Electric Company, and intended to be used where it 
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lamps are shown, each of which is made in a finish intended to 
show the various kinds of lamps which can be supplied to meet 
special requirements. General Electric enclosed arc lamps are 
also shown in different finish, available for different uses. Ziegler 
enclosed arc lamps are also on exhibition, as well as the Ziegler 
stage projector. This lamp is to take the place of the clumsy 
and rather troublesome calcium-light outfits which have been 
used in our theatres in past years. 

As the arc of an arc lamp is extremely bright and trying to 
the eyes, there has been devised an arrangement by which the 
arc, somewhat magnified, is shown by means of a lens upon a 
piece of paper. This can be watched by a number of people at 
the same time without in the slightest disturbing the light. An 
inspection of this reproduction shows the arc jumping from one 
carbon to the other and the gradual wearing away of the car- 
bons. It is one of the most interesting details of the exhibit. 

Upon a marble slab are mounted all the various sizes of lamps 
used by the Edison company. both in plain and frosted glass. 
These can be turned on and off at will by visitors. 

Mounted upon a pedestal near one of the entrances is a meter 
capable of carrying 16,000 lamps. Near it is one of the other 
extreme, suitable for operating ten lamps. Both of these meters 
are in operation, and covers have been removed so that visitors 
can see the internal working of the meters. 

For the first time in the history of electrical exhibits. a prepay- 
ment type of meter is shown and in actual operation. The de- 


is desirable to charge different rates for electricity at different 
times during the day. It is equipped with two dials, which are 
thrown in or out of use by an electric clock. 

In the power section are shown a number of the newer appli- 
cations of electricity to domestic and mechanical uses. The 
Golding printing press shown is equipped with a General Elec- — 
tric motor. This motor operates the printing press by a friction 
wheel, thus doing away with cog-wheels, belts, and other objec- 
tionable features. There are further shown: A Singer sewing 
machine, operated by a Diehl motor. mounted directly on the 
spindle. The speed of this machine is varied by the foot treadle. 
A Ziegler motor generator. The motor is operated by the 
Fdison current, and drives the dynamo, which generates current 
of any required voltage or amperage. The Edison current is 
thus turned into electricity suitable for telegraph instruments, 
surgical apparatus, or other appliances of various characters. In 
this exhibit it is used to operate an induction coil which gives 
a spark of intensely high voltage. The Elektron automatic dumb 
waiter. an ingenious apparatus to be used in all places where 
dumb waiters are desirable. Upon each floor landing are lo- 
cated three buttons: one to make the car go up. another to make 
it go down, and the third to stop it. It is entirely automatic in 
its operation, stopping the car at the top and bottom without 
any attention. A Davidson fan wheel, which is a ventilating fan 
operated by an electric motor, connected directly to the end of 
the shaft. A Worthington pumping plant operated by a General 
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Electric motor. This apparatus shows in rather a startling way 
the adaptability of electricity to any part of one’s premises for 
any kind of use. Blow Hot—Blow Cold, which is an ordinary 
fan motor, manufactured by the Bay State Motor Company, with 
an arrangement in front of the blades of the fan which can be 
heated up by means of the electric current. Either hot or cold 
air can be furnished by this arrangement. Burton electric forge, 
to be used in place of the ordinary blacksmith’s forge. The 
tank is filled with a saline solution. All that it is necessary to 
do is to rest the bar of iron to be heated upon the iron arm otf 
the forge, and allow the end to come into contact with the solu- 
tion. It is immediately heated red hot. When it is desired to 
cool the iron, it is only necessary to raise it off of the arm, when 
the same solution which heated it will now, in turn, cool it. 
Stowe flexible shaft, driven by a New England motor. This shaft 
may be used for any apparatus transmitting or receiving power, 
and may be bent at any angle without loss of efficiency. Its con- 
venience in places difficult to reach is clearly apparant. Sprague 
automatic electric house elevator. This elevator is run without 
an attendant. When a button is pushed upon any floor landing, 
the car immediately comes to that floor and opens its door auto- 
matically. Whenever the door is open the car cannot be oper- 
ated or disturbed from any other floor. As soon as the passen- 


ger enters the car and closes the door, he obtains complete con- 
trol of the apparatus, and it cannot then be operated from any 
It is, of course, especially adapted to 


pcint outside the car. 


CHARTS EXHIBITED BY THE EDISON ELECTRIC ILLUMINATING CO., OF BOSTON, 


house use, but can be used in places where, for other reasons, it 
is desirable to have an attendant. All of the apparatus shown in 
the power section is in actual operation, and is explained by the 
attendants in charge. 

In the heating section are shown heating and cooking utensils. 

They are all manufactured by the American Electric Heating 
Corporation. All of this apparatus is in actual operation. Tea, 
bouillon, chocolate, and other warm drinks are being served, 
free of charge, at various times ‘during the day and evening. 
Light cooking is also going on at most times. By an arrange- 
ment with the restaurant upstairs, heavy cooking, such as chick- 
ens, roasts, etc., is carried on by the attendants. This interest- 
ing feature is attended to by the following very able cooks: Mrs. 
A. B. Eastman and Misses Alice Prescott and Blanche Short- 
well. 

There is also shown what has been termed an “electric 
hydrant,” which has recently been introduced by the Edison com- 
pany. It is intended to locate these hydrants at various points 
throughout the city. They are to be equipped with a prepay- 
ment or nickel-in-the-slot meter, and keys for opening these 
boxes will be given to all owners of electric wagons. When the 
driver of one of these wagons finds that his electricity is about 
used up, it will simply be necessary to stop by the side of one of 
these hydrants, open the door, pull out a flexible cable, and con- 
nect it to the bottom of his wagon. He will then drop the nec- 
essary “nickels” in the slot. depending upon how much elec- 
tricity he needs. and wait for his battery to be recharged. 

In the miscellaneous department are also shown a “Chloride” 
accumulator; an underground junction box, with the Edison 
tubes running into it from various points: electric fans. etc. 

Various pictures showing all the more recent exhibitions in 
which electricity has played a prominent part are located in 
various parts of the exhibit. The diagram located at the right 
of the entrance is of special interest. It is called the “Hub of the 
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Solar System,” and shows in a diagrammatic way the number 
of electric lamps in Boston per one thousand inhabitants as com- 
pared with other leading cities of the world. Bostonians have a 
right to be proud of this showing, as their city leads all other 
cities by over 50 per cent., as shown by the following figures: 
Boston 1,232, New York 859, Chicago 730, San Francisco 660, 
St. Louis 660, Cincinnati 551, Philadelphia 375, Baltimore 373, 
Brooklyn 286, Vienna 246, Edinburgh 242, Paris 185, London 
184, Berlin 178. These figures may be split up into lamps sup- 
plied by central stations and those by isolated plants, and we find 
that Boston has 396 isolated and 836 central station lamps per 
1,000 inhabitants, New York 370 isolated and 489 central station, 
and Chicago 436 isolated and 294 central station. This chart is 
shown in the illustration, as is also the one showing the relative 
capacity of the storage batteries of the various large central sta- 
tions in the world. The other chart shows the growth of incan- 
descent lighting in Boston for the thirteen years from 1886- 
1898, being the number of lamps connected. These were 4,847 
in 1886 and 166,376 in 1898. 

The Moore parlor, located in the basement, is supplied with 
electricity from the Edison system. In a special section is lo- 
cated a working model showing, even to the casual observer, 
the whole theory upon which the Edison system is operated. 
People have often been told that if they used the Edison system 
it was necessary to have only one service installed in their 
premises. This is brought home to every one very clearly by 
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an actual demonstration. Two posts have been erected upon a 
table, each carrying a wire, one positive and the other negative. 
From these wires are suspended, in actual operation, an arc 
lamp, a couple of incandescent lamps, an electric fan, and an 
electric teakettle. It tells its own story and needs no explana- 
tion. In front of it stands a bust of Mr. Edison. The entire 
lighting of the Edison booth is taken from the underground 
wires of the Edison system and is entirely independent of the 
isolated plant in the Mechanics’ Building. The Boston Edison 
Company has placed its stations at the disposal of the Me- 
chanics’ Fair, and a heavy line has been run from the switch- 
board in the basement to the Edison underground system. Ex- 
hibitors are therefore not only able to get electricity from the 
plant at the Fair Building, but they can also feel that extra relia- 
bility is assured by this supplementary connection. 

This splendid exhibit is in charge of Mr. La Rue Vredenburgh 
and a corps of assistants. Much credit is due also to Mr. C. L. 
Edgar, the general manager of the company, who lent his val- 
uable aid, influence and advice in making this exhibit such a 
grand success. A special Edison folder has been prepared by 
Mr. Vredenburgh, and is distributed at the booth, together with 
other valuable and interesting literature. 


Hamilton Gas Engine and Keystone Dynamo 
Exhibits. 


Geo. Tyler & Co., of Boston, are exhibiting in the basement 
of the grand hall of the Mechanics’ Fair, a Keystone lighting 
dynamo in connection with a Hamilton gas engine, for which 
they are the Eastern agents. The gas engine they state is of 
exceptional merit and usefulness for isolated electric light plants, 
and has been inspected by a large number of visitors. They 
claim to furnish the gas engine in connection with an electric 
light plant at a cost of between one and two cents for every 
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ten lights of 16 candle power per hour. The engines are in- 
stantly started and require no experienced engineer to run them. 
The gas engine is running also a 3 horse power Keystone motor 
which is propelling various styles of pumps for water supply, 
showing in all what can be accomplished with the Hamilton 
gas engine for use in an isolated plant. The Hamilton gas en- 
gine is manufactured by the Advance Mfg. Co., of Hamilton, 
Ohio. 


The Moore Vacuum Tube Parlor at the Mechan- 
ics’ Fair. 

UST as the vacuum tube lighted booth at the New York 

Electrical Show in Grand Central Palace in May, 1896, the 

vacuum tube system of illumination in the Moore Chapel at the 


Electrical Show in Madison Square Garden last May, and Turkish 
smoking room at the Philadelphia Electrical Exhibition last 


MOORE VACUUM TUBE LIGHTED PARLOR AT THE MECHAN- 
ICS’ FAIR, BOSTON.—PHOTOGRAPHED BY ITS OWN LIGHT. 


June, proved to be great centres of interest, so the latest and 
most up-to-date departure in vacuum tube _installations—the 
Moore Parlor—has become one of the most popular and 
crowded exhibits at the Massachusetts Charitable Mechanics’ 
Fair in Boston. The “Moore artificially daylighted parlor,” as it 
is popularly called, commands the attention of the public in a way 
that none of these previous vacuum tube exhibits did, for the 
reason that this illustration of its domestic application seems to 
point to the fact that the time is not far distant now when vacuum 
tubes will be in as general use as the arc and incandescent lamps 
are at present. | - 

Though the parlor is not located in the most conspicuous 
place, it is continually filled with people, all admiring the soft 
white light from the clear glass tubes, for it is Boston’s first 
opportunity to become acquainted with “The Light of the Fu- 
ture.” Long before the time of opening the doors of the pas- 
sage leading to the parlor, the crowd begins to collect and sev- 
eral guards are necessary to keep the throng in line. 

The first introduction the visitor has on opening the doors is 
to a dark passageway. As he turns an angle at the far end, the 
soft light from the vacuum tube letters “M. C. M. A.” encour- 
ages him to continue his pilgrimage. At the same time the mur- 
mur of voices, above which are heard the notes of the piano, as- 
sures him that he is presently to reach the object of his search. 
A moment later on making another turn there is brought into 
full view the pretty vacuum tube lighted parlor. The accompany- 
ing illustration from a photograph taken with no other light than 
that emitted by the tubes, shows with what care and taste the 
parlor has been arranged. The waxed parquet floor, the rich 
tapestry, the gilded festoon around the frieze and the glowing 
log in the fireplace help to make up a charming scene. But the 
tubes arranged just above the moulding and encircling the room, 
together with a neat design of ceiling fixture surrounded with 
curved tubes are the features of interest, as well as of beauty, in 
the parlor. 

The quality and quantity of light emanating from the tubes 
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is such that the colors of the water color pictures on the wall 
are as true and pure as in daylight. 

The method and design of the wall and ceiling fixtures are en- 
tirely new, as this is the first parlor ever lighted with vacuum 
tubes. The current used for the light is taken direct from the 
street mains of the Edison Electric Illuminating Co., of Bos- 
ton, and the apparatus for producing the light is all contained in 
an oak cabinet 4x2x2 feet. 

As this parlor is the first practical demonstration of how the 
new system of lighting will be applied in the home it has 
aroused considerable comment, and it constitutes one of the 
most striking and memorable features of a very fine exhibition. 


Joint Exhibit of the Jandus Electric Co. and 
Buckeye Electric Co. of Cleveland, Ohio. 


THE exhibits of the Jandus Electric Company and the Buck- 
eye Electric Company, both of Cleveland, have been com- 
bined in one place and are located under the gallery in the main 
hall. The style of architecture employed is on Grecian lines 
and offers an excellent opportunity to display the enclosed arc 
lamps and incandescent lamps made by these two companies. 
Between each two pillars is hung a different type of Jandus arc 
lamp; in all nine lamps are shown. There are three kinds of 
standard lamps representing their indoor and outdoor type and a 
silvered one with elaborate ornamentation hung in the centre of 
the booth. There are three types of their short or 25-inch lamp, 
one having a globe and one having a shade; the other lamp 
of this type being a three ampere Jamp with a small globe and 
representing their “Junior” type. There is also shown one of 
their 220-volt enclosed arc lamps and their alternating enclosed 
arc lamps. The case of one of their standard lamps has been 
entirely removed in order to show the working mechanism of 
the lamp. It may be of interest to state that the Jandus Electric 
Company began the manufacture of enclosed arc lamps about 
five years ago. It was originally put on the. market as “Man- 
hattan,” and obtained a wide reputation under that name; it ‘s 
now known as the “Jandus” lamp. The original mechanism iun 
this lamp is the same as that used to-day, with improvements in 
detail. The lamp is made for all kinds of electric circuits—direct 
and alternating—series work, railway work, and 220 volts. 
Lamps are made for any amperes from two and one-half to six, 
and in different sizes, large and small; in fact, the Jandus 
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JOINT EXHIBIT OF THE BUCKEYE AND JANDUS ELECTRIC 
CO.’"S MECHANICS’ FAIR, BOSTON. 


Company is prepared to furnish any kind of an enclosed arc 
lamp desired. 

The Buckeye exhibit consists of a very handsome and elab- 
orate lamp bank. These lamps are mounted on a vackground of 
black felt set in a very handsome gilt frame and the whole ar- 
rangement is suspended on an easel. The lamps are very artis- 
tically arranged and there is shown one type of each lamp made 
by the Buckeye Company. In addition to the various types 
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shown there are lamps of different colors, arranged in one com- 
plete half circle. 

The Buckeye Electric Company are one of the oldest of incan- 
descent lamp manufacturers. They claim to be the first com- 
pany to discard ancient methods and adopt the cellulose filament, 
with the result that all other companies are to-day following in 
this direction. Their product consists of all kinds of standard 
incandescent lamps for all voltages. The 220-volt lamp made 
by the company has found great favor in 220-volt installations, 
and the demands for it are constantly increasing. Many of the 
largest electric railroads in the country have adopted this lamp 
as their standard. Within the last twelve months their sales 
in New York and New England have increased over 500 per 
cent. The New York office of the two companies is 11 Broad- 
way, and the Boston office 524 Tremont Building. 


Power Exhibit of James L. 
Russell. 


R. JAS. L. RUSSELL, of 170 Summer street, Boston, 
whose exhibit we show herewith, has just completed his 
first year in business for himself. Previous to this branching 

= out he was connected with the General Electric Co., the Mather 

Electric Co., and several others. He has a large acquaintance 

throughout the New England States in the trade. His exhibit 

of the new Nowotny enclosed incandescent arc lamps is every 
interesting. He has several of them burning constantly. The 
principal advantages claimed for them are as follows: Freedom 


Electric Light and 


EXHIBIT OF JAMES L. RUSSELL AT THE MECHANICS’ FAIR, 
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from shadows, simplicity of working parts, convenient to trim, 


no inner globe breakage, will burn 150 hours with one trimming. + 


He also exhibits one of the Onondaga Dynamo Co.’s ma- 
chines, for which he is New England agent. The motor is in 
constant operation, and is pronounced by those who have given 
it a thorough examination, to be a very smoothly running 
mechanism. Their new brush holder is very neat and simple. 
Mounted on a marble switchboard manufactured by the Shawmut 
Fuse Wire Co., of Boston, and kindly loaned by them for this 
exhibit, are an amperemeter and a voltmeter manufactured by 
the Syracuse Electrical Instrument Co. Mr. Russell also repre- 
sents them in New England, and says that they are getting very 
popular among the trade. For incandescent lamps, Mr. Russell 
handles the old and popular Beacon, which is so well known 
to the trade that nothing more need be said of it. 

Frink’s reflectors are also prominent.in the exhibit. The 
business of I. P. Frink has increased considerably in New Eng- 
land of late, which is only a just reward for putting out the 
best that can be made at a price consistent with the quality of 
the goods. The new windows of Jordan, Marsh & Co., Boston, 
are to be fitted out with these celebrated window reflectors. 
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The Third-Rail System as Applied to Electric 
Propulsion. 
BY LOWELL MASON MAXHAM. 


A TER years of experimental work in an effort to devise a 

practical third rail, it has been clearly demonstrated that 
if we are to substitute the third-rail system in place of the pres- 
ent overhead trolley, the element of safety must bear an im- 
portant part. With this end in view, it is quite useless to con- 
sider any form of a third rail by which the powerful electric cur- 
rent necessary is controlled in its essentials by the use of mag- 
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MAXHAM’S IMPROVED PROTECTED THIRD RAIL. 


nets, switches, cut-outs, and the hundred and one schemes sug- 
gested, all offering innumerable opportunities for leakage, waste 
and short-circuiting, with the additional danger from electrical 
storms burning out, and the consequent stalling of the entire 
line. It is understood that this reference is made and applied to 
the various forms and devices intended for surface contact third 
rails, in lieu of the present overhead trolley. 

It is conceded that a practical mode of electric street traction 
may obtain, by means of a suitable device placed within a deep 
and sustained excavation underground; yet this necessitates so 
heavy an expense as to prove a bar to all but a few of our largest 
traction companies, and cannot be considered as a popular sub- 
stitute for the present trolley or as a practical device for our 
suburban steam lines which may desire to use the electrical cur- 
rent in place of steam. 
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The present trolley system provides a continuous and prac- 
tically sure current, together with a safe and easy means of 
making electric contact quite free from the objections above 
noted. 


This is conceded to be the strong point in favor of the present 
overhead trolley, and these same conditions should obtain (with 
the added element of absolute safety) in any form of a practical 
third rail. And not only this, but the item of cost of construc- 
tion and maintenance should be little, if any, greater than now 
pertains to the present trolley system, in order to have it be- 
come of equally popular and general use. 

The question now arises, How is this desired result to be ob- 
tained? The answer is: That in combination with an insulated 
and powerful electric current there should be a sure and safe 
secondary conductor by and through which the current can he 
instantly taken up or released from the main conductor and 
transmitted through the contact device to the motor on the car, 
and, in this way, complete the circuit from and through a nor- 
mally dead rail acting as a secondary conductor. 

Experiments heretofore made along these lines have failed 
both from faulty design and construction; and the problem has 
remained unsolved until, by the recent invention described in 
this article, the highly important results desired have apparently 
been achieved. 

The Maxham surface contact third rail for street cars is formed 
of a series of normally dead rails, laid in insulated sections of 
convenient length between the service rails and parallel with 
them. 

The powerful and dangerous electric current is safely insulated 
and carried normally out of contact below the surface and within 
the hollow part of these rails. 

By purely mechanical action, whenever it is desired to move a 
car, this electric current is automatically and instantly put into 
circuit with that part of the top of the hollow rail under the 
moving car only. On the top of this rail moves the contact shoe 
through which the electric circuit is completed to the motor on 
the car, and return circuit in the usual manner, without the aid 
of magnets, switches, cut-outs or storage batteries. 

This is accomplished by laying, parallel with the hollow rail, a 
guard rail, the two forming a slot or channel. Into this channel 
is placed an insulated depressible bar having a contact drop cf 
one inch. This bar is held normally even with the top of the 
hollow and guard rails, thus closely filling the top of the chan- 
nel, and providing a drain and discharge for any surface water 
into a sewer or catch basin connection. On the top of this bar 
rolls a depressing wheel, which is at all times under control of 
the motorman. Whenever this’ bar is depressed to move a car, 
it actuates a fulcrumed rocker arm or lever, one end of which 
extends into the hollow rail and forms a support for and moves 
the electric conductor into contact with the ceiling of the rail. 
Each section of this hollow rail has its own conductor sealea 
watertight within it, yet provides a continuous electric current 
throughout the entire line and leaves an absolutely dead surface 
rail at all times when the car is not moving. 

The danger from lightning discharges, which obtain in the 
overhead trolley and many other systems, is quite eliminated in 
the Maxham rail, owing to the fact of its being set into or on 
the ground: it becomes a lightning arrester throughout the en- 
tire line, and having neither switches, magnets nor storage bat- 
teries controlling the current to be burned out, no possible harm 
or damage will occur in the severest electric storms. 

The entire system, when laid, rests above or on the ordinary 
sleepers of the roadbed, the same as the service rails. The 
third rails are of sufficient weight and substance to stand the 
wear of the heaviest teaming in the cities, being laid on an even 
plane with the paved filling between the service rails. 

In the outlying and suburban districts no filling between this 
and the service rails is required, except at the public crossings. 

It is only necessary to add the Maxham contact shoe and a few 
feet of connecting wire to any cars now using the overhead 
trolley, to operate them just the same over any other line using 
the Maxham third-rail system. 

The importance and advantage of this feature in the way of 
easy and economical connection with the various lines is ob- 
vious. Bear in mind that all of the exposed parts of the Max- 
ham third rail are absolutely safe to step or walk on, without 
danger to persons or animals, the dangerous electric current 
being safely placed below the ground surface. 

A practical demonstration of the Maxham electric third-rail 


THE ELECTRICAL ENGINEER. 


[Vol. XXVI. No. 548. 


systems is being given in Exhibition Hall during the twentieth 
triennial exhibition of the Massachusetts Charitable Mechanic 
Association, at Boston, Mass., from Oct. 10 to Dec. 3, 1898 
This includes not only the Maxham protected surface contact 
rail for street traction, but also their electric third rail especially 
adapted to any elevated structure or to supplant steam on sub- 
urban railway traffic lines. 

This exhibit has proved to be one of the most important and 
interesting, to railway managers and the public, seen there. No 
expense has been spared to have every mechanical and electrical 
feature of the system in complete operation, including their auto- 
matic electric switch and signal system in combination with their 
third-rail device. 

The company’s offices are located in the Tremont Building, 
Boston, where exhibits and full particulars are given to all in- 
terested callers. 


An Electrical Survey in the Borough of Manhattan, 
New York City.’ 
BY A. A. KNUDSON. 


About eighteen months ago the question was raised by some 

of the municipal officers of this city as to the possibility of 
electric currents leaking or straying to underground pipes from 
the conductors of the “open circuit” electric railway on Lenox 
avenue, and adjoining streets at that time, as applications had 
been made to extend this system. 

A number of tests have been made by the author throughout 
the city, from Harlem River to the Battery, between various 
metallic structures, such as “L” (Elevated Railway) pillars, sur- 
face railways, water pipes, etc., and the results are given here, 
and may prove acceptable, and possibly of some value. 

Previous to making any tests on the Lenox avenue line, we 
had a well settled theory that in a double conductor system as 
this is, very little, if any, of the current could be found diverted 
from the conductors to water or other pipes underground in its 
vicinity. 

From the first, on the Lenox avenue line, unmistakable signs 
were encountered of railway current leakage from the rails of 
this road to both water and gas pipes, the sudden fluctuation of 
the voltmeter needle proving this beyond a doubt. It was no- 
ticed, however, that when a Lenox avenue car passed there was 
no advance of the needle as should be expected, and when two 
cars passed, going in opposite directions, there was no advance 
of the needle at the moment; continuing down the street and 
testing at each fire hydrant and gas post the voltage tended to 
increase upon nearing 135th street. 

It appears from the tests made that an open conduit system, or 
one in which an insulated metallic return is used, effectually 
confines the current to the conductors provided for it. For this 
reason it is preferable to the ordinary ground return, especially 
in large cities, where the space below the streets is so largely 
occupied with various lines of iron pipes, more or less subject 
to electrolytic action. 

Desiring to learn the difference of potential between the ele- 
vated railway pillars and water pipes with the Union Railway, 
if any, in this part of the city, tests were begun at 157th street 
(Harlem River), on the Eighth avenue line, and continued down 
as far as 109th street, which is the western terminus of the Met- 
ropolitan Company’s open conduit system. 

It was found that the current passes into the water pipes and 
“L” structure from the rails of the overhead trolley road at 
135th street (they being positive) from 2 to 21⁄4 volts maximum, 
then along the pipes for five blocks to 14oth street, then reverses 
and passes along the “L” structure for another five blocks to 
145th street, where it again reverses and takes the water pipes to 
another reversal at 157th street. 

By inspecting the rails it was found that a large amount of 
metal has been removed from them by electrolysis. The origi- 
nal size of the rails was furnished by the company supplying the 
rails, being 70 pounds to the yard; furthermore, tue bottom 
sides of all these rails were cut by the current down to knife 
edges for several feet back from the ends. These edges were ir- 
regular in shape and somewhat jagged in appearance. 

Another feature of interest is the condition of the cross-bars 
or tie-rods, which keep the rails in position. These bars, which 
were originally 114 inches wide by 3% inch thick, were nearly 
all so eaten away that the middle portion was missing, the ends 
protruding from the rails at from 6 inches to 12 inches. 


1Abstract of a paper read before the A. I. E. E., October 26, 1898. 
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Indications of a trolley current having been found at the lower 
end of Manhattan Island, tests were made coming up on the east 
side and the current was found to come from the Brooklyn 
Bridge. Tests made at the New York entrance of the bridge 
gave the following results. 

At one pillar there was a maximum of three volts, average 
1% volts, pillar positive to Third avenue cable rails. At an- 
other practically the same reading. Further up Park Row, at 
the corner of Chambers street, pillar positive to cable rails, 1 
volt maximum; water positive to cable rails, 14 volt; pillar posi- 
tive to water % volt. 

In the light of present knowledge on this subject the very 
serious question presents itself to any practical mind here pres- 
ent, in what condition would we expect to find the anchor bolts 
and iron foundations of these pillars, if excavations were made 
at their base? 

Next tests were made to uetermine, if possible, the movements 
of straying trolley currents and their possible effect on the cable 
terminals. At the Brooklyn tower the reading was 3% volts 
maximum, average 23, bridge structure was as betore positive. 
At centre of span, structure positive at first, with 214 volts maxi- 
mum, but during the readings there were two reversals, one of 
them only remaining long enough to obtain a reading, which 
was 114 volts maximum, structure negative. At the New York 
tower: structure positive to cable ground, with trolley variations 
ranging from 34 to 3 volts, average 2 volts. At New York an- 
chorage: maximum 234 volts, average 2 volts, structure positive 
to ground. l . 

In conclusion, I would suggest that periodical tests should be 
made in every city by competent parties where a trolley road 
using a ground return is in operation, and the reports placed 
before those having authority to deal with the matter. In this 
way threatened damage by electrolysis to water and other pipes, 
as well as bridges, might be arrested and finally controlled. 


Electrolysis of Cast-Iron Water Pipes at Dayton, 
Ohio.’ 
BY HAROLD P. BROWN, E. E. 


era injury of water pipes by electrolysis is at present so 
well understood, that my only excuse for again calling 
attention to the subject is found in the peculiar and unusual 
conditions disclosed at Dayton, Ohio, in an examination made 
last July. All of us know that electrolysis may be expected to 
injure lead and wrought-iron pipes on the lines of electric roads 
within a radius of half a mile from the power house, but we 
have believed that cast-iron mains were safe. Our faith has 
been rudely shaken by the condition of these pipes at Dayton. 
They appeared to be entirely uninjured and the black paint 
seemed to be unaffected. But on scraping the pipe with a knife, 
the metal was found so soft that grooves could be cut into it. 
Therefore sections were removed for mechanical and chemical 
tests, and the results fully justify your most careful attention, 
since your own pipes may perhaps be in a similar condition. 

The business portion of Dayton is practically located upon an 
island, and the electric current used by the street cars must 
follow the rails across bridges or pass on the pipes under the 
river to get back to the power house. 

At each hydrant along the electric roads of the city a reading 
was taken from the trolley wire to each of the four rails; from 
the trolley wire to the pipe and from the pipe to each of the 
rails. These measurements were made in sets of three in such 
a manner that any poor contact or any defective condition of 
the testing apparatus was at once indicated and corrected. The 
electrical tests showed that the pipes in the business portion of 
the city, one and a half to two miles from the power houses, 
were positive to the rails, and therefore subject to electric cor- 
rosion. The highest readings in this part of the city were 44 
volts near Fifth street bridge and near Washington street bridge. 
Near the power house on the west side of the river, the pipes 
were 9 volts positive to the rails, and the danger district ex- 
tended about three-quarters of a mile to the west. In the 
southern part of the city the highest positive reading was 2 
volts in front of the Oakwood avenue power house. 

In making the electrical tests, the time of the reading was 
noted, since the pressure depends on the amount of load carried 
at the power house, and will vary correspondingly in all parts 
of the city. For instance, in front of the power house of the 


1Abstract. Read before the Mun. Impt. Assoc. at Washington, D. C. 
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People’s Railway on Washington street at 5 p. m. during the 
heavy load the pipes were 9 volts positive to the rails, while at 
2 p. m. they were but 6 volts positive. 

Unless a remedy for the electrical condition of the pipes is 
very quickly applied in Dayton, it is certain that a large amount 
of excavating, replacing of pipes and paving will need to be 
done. 


Cast-iron pipe is usually little affected by electrolysis since 
the coating of adherent moulding sand and tar paint protect it. 
In the ordinary soil, an iron pipe submitted to electrolytic cor- 
rosion, is covered with a layer of iron oxide, which is a poor 
conductor of electricity, so that with a given pressure, the deeper 
is the layer of rust and the slower the rate of corrosion. 

But to my surprise, the soil surrounding pipes in Dayton 
gives an entirely different reaction. when a current passes. 
through it. The tar seems to be no protection whatever, and 
the surface of the pipe in the danger district is changed into a 
soft black material resembling graphite, and easily cut with a 
knife. This material is such an excellent conductor that instead 
of checking, it tends to increase the action by reducing the re- 
sistance of the path through which the current must flow in 
order to reach the rail. Moreover the stones and pebbles near 
the pipes are actually electroplated with the metal of the pipe, 
whether iron or lead, as can be seen from the samples exhibited. 
This condition I had never before seen, and, as far as I know, it 
has not been previously reported. 


The chemical analysis of the iron pipes showed that the per- 
centage of iron was greatly diminished while the percentage of 
carbon was more than doubled; careful investigation showed 
that the carbon was merely the amount originally in the pipe, 
the carbon being left, while a large portion of the iron had been 
carried away. 

The chemical analysis of the soil showed that the solvent was 
produced electrically from carbonate of sodium and chloride of 
sodium in the soil. Neither of these by itself in the small pro- 
portion shown by the analysis, would injure a cast-iron pipe 
covered with tar, though, as is well known, a strong solution of 
chloride of sodium or common salt will rust wrought iron. 

But the presence of even 0.02 per cent. reduces the elec- 
trical resistance of the iron and the passage of the current 
decomposes these salts and forms muriatic or hydrochloric acid 
which dissolves the metals. Having thus determined the cause 
of the trouble, it remained to fix its extent. Fifteen excava- 
tions were made in different parts of the city to determine how 
much electrical pressure is required to seriously injure the cast- 
iron. 
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A pressure of 3 volts and less is found to cause a graphite 
coating not exceeding one thirty-second of an inch in depth;. 
the iron seems to be uninjured. 

From 3 to 4% volts, the thickness of the layer is increased in. 
a ratio depending upon length of time during which the pipe 
has sustained this pressure. With a knife or file, soft spots can 
be found in a pipe from one-sixteenth of an inch to one-quarter 
of an inch deep. With higher electrical pressures the extent of 
the injury is even greater. In all cases the damage is directly 
proportional to the pressure and to the length of time during. 
which the current has been flowing; while it is inversely pro- 
portional to the distance between the rails and pipes. 

In my opinion, all mains and service pipes in Dayton are 
seriously injured where submitted to 3 volts pressure or more 
for two years or more when within four feet of the rails. 

I feel confident that if the railroads would unite in the expen- 
diture of five to seven thousand dollars for the proper electrical 
apparatus and connections, all the water pipes in Dayton could 
be maintained negative to the rails. Then the pipes would 
harden, and any further electrolysis that might occur would be 
in the opposite direction, and would therefore add a layer of 
metal to the pipes instead of injuring them. 

In conclusion I would like to offer a few comments and four 
or five practical suggestions. 


Do not imagine because your pipes are not leaking and burst- 
ing, that they are safe from electrolysis. If the electrical con- 
ditions are against them, they are getting weaker day by day. 
On the other hand, do not antagonize the railway companies, 
the moment that the subject of electrolysis comes up in your 
city. 

The best course for all concerned, it seems to me, is to take 
mutual action. Do not put down any more lead or wrought-iron 
service pipes, as these are the first victims of electrolysis, and 


` 


` 


442 


their replacement means ruin to pavements. Use instead wooden 
pipe, banded with a close spiral of hoop-iron and covered 
heavily with asphaltum. 

This will stand the heaviest pressure in use and is not affected 
by electrolysis, since the hoop-iron is low in conductivity and is 
not electrically connected at the joints. Its cost is said to 
be reasonable, and it has a successful record of many years’ 
service. 

Use the same kind of pipe for new mains in any district in 
which a railway power house is likely to be erected, and heavily 
paint the lead calking of cast-iron mains, using asphalt or 
petroleum wax. 

In the danger district along the lines of electric roads and on 
intersecting streets, put into your water and gas mains two or 
more consecutive lengths of these wooden pipes so as to break 
the electrical continuity of the mains and thus make their re- 
sistance greater than that of the rails. Fill in the space around 
them with broken stone and connect with drain if possible. 

Midway between the wooden sections on each main, attach in- 
sulated pilot wires, leading to a central office. Connect similar 
wires to the rails nearest the pipe wires and make daily electrical 
tests at times of heavy load. If any section shows positive to 
the rails, cut it at once into smaller sections, and call upon the 
railway to rebond its line upon that street. 

This, with the proper electrical management of the railway 
feeder wires and apparatus, will effectively protect your mains. 


The Vehicles of the General Electric Automobile 
Company. 
BY R. M. HUNTER, M. E. 


THs company has its headquarters in the Bourse at Phila- 
delphia, and was originated through the writer in the 
early summer of 1898. He has sold to the company sev- 
enty patents relating to electric propulsion of vehicles by 
storage batteries, among which were included the broad pat- 
ents for series-multiple control issued to himself and to Condict, 
the patent to the latter being the one recently sustained in the 
suit prosecuted by the General Electric Co. (licensees) against 
the Walker Co. The General Electric Automobile Company 
maintain that these numerous patents practically entitle it to 
a monopoly of the electric carriage and wagon business when 
the vehicles are built in a commercially practical way. It is evi- 
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Fig. 2.—Hunter Physicians’ and Pleasure Phaeton. 
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buildings and machinery for manufacturing its own batteries 
with a view of cheapening the cost, and so as not to be dependent 
upon any outside concern for this essential part of its equip- 
ments. The buildings will also have ample storage room for 
vehicles. It further proposes to introduce small isolated charg- 


FIG. 1—HUNTER ELECTRIC DELIVERY WAGON. 


ing stations at various places over the city for the convenience 
of its patrons. 

The present types of vehicles which the company have built 
and are now nearing completion are delivery wagons, physicians’ 
and pleasure phaetons, and broughams or coupes. 

The electrical equipment upon the several vehicles is substan- 
tially the same and will be explained later on. 

The delivery wagons are provided with a fifth-wheel steering 
gear to the front wheels, controlled by a small hand wheel on 
a horizontal axis and operating through gearing a worm or 
tangent screw which works in a curved rack segment connected 
to the pivoted axle. This method of steering delivery wagons 
is preferred because the position of the axle is always locked, and 
excessive strains and jars cannot come upon the operator. It is 
found by experience that this steering gear works most success- 
fully. It furthermore enables the most approved customary type 
of spring body support to be employed, which is deemed most 
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TYPES OF GENERAL ELECTRIC AUTOMOBILE COMPANY’S VEHICLES. 


dent that this view of the situation is likely to lead to consid- 
erable litigation in the near future. The officers of the company 
are: Prof. Wm. D. Marks (until recently president of the Edi- 
son Electric Light Co., of Philadelphia), president; John H. 
Noblit, vice-president; Aubrey B. Pearson, secretary and treas- 
urer. These gentlemen, with Colonel Clement W. Cox and Ru- 
dolph M. Hunter, constitute the directors. 

The company is just completing arrangements for suitable 


advisable, and especially so is this for vehicles required to carry 
heavy loads. The batteries are arranged in trays and placed 
within a compartment under the rear of the body, and furnished 
with a spring floor to reduce the jarring upon the battery when 
traveling over rough roads or crossing railroad tracks. The 
bodies of the wagons are closed and handsomely trimmed. The 
wheels are fitted with anti-friction bearings and the rear wheels 
are independently driven by separate motors. The wheels are 
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of wood with solid rubber tires. Pneumatic tires will not be used. 
Fig. 1 shows one of these wagons. 

The phaetons for physicians’ and pleasure riding is in design 
between a doctor’s carriage and a stanhope, consisting of a seat 
for two persons with handsome upholstery and cushions: side 
and back. The outside of the seat is built up solid and varnished. 
The battery compartment extends under the seat and backward 
with a drop-hinged door at the rear. A rich leather dasher re- 
lieves the front. A leather falling top is also provided, and this 
is furnished with round side bevel plate windows of small size. 
Handsome lamps, both for electric light and candles, are pro- 
vided on the sides of the body. The running gear consists of 
two large rear and two smaller front wheels, all of ‘wood, and 
having solid rubber tires. The front axle is carried upon 
springs secured to special iron extensions from the body, and 
‘the wheels are shifted for steering by knuckle joints and moved 
‘by a steering lever extending upward through the body near the 
dasher and leading backward toward the seat. The rear axle 
is also fixed and carried by a similar set of springs. The wheels 
are all furnished with ball bearings. The finish is treated in 
colors of royal blue, black and pin striping of yellow on the 
wheels. These vehicles are designed to give a light weight effect 
with rich, yet simple design. Fig. 2 shows general details of this 
type of vehicle. 

The brougham is but very little larger than ordinary types of 
fine carriages of this class. In general désign it does not differ 
materially from the best styles of Rogets or Brewster makes, 
with the exception of the front running gear, which is made 
similar to that of the phaeton, but heavier. In this vehicle the 
knuckle-jointed axle-and movable wheels are preferred in place 
of using the fifth wheel, because of lightness, cheapness, quicker 
‘steering and improved design. The body part has a single seat 
as in a coupé, but where desired, a front three-quarter or drop- 
seat may also be added. The operator sits upon a seat zt 
front, in all material respects similar to that of the regular 
horse brougham. The front wheels are small and rear wheels 
are large as is customary. The axle boxes are provided with 
roller bearings. The eye is not shocked by any abnormal 
changes in design. from that we are accustomed to seeing, the 
company believing that any radical changes in design should 
come by degrees to avoid public aversion to riding in objec- 
tionably conspicuous vehicles. The motors are located under 
the rear portion of the body and geared to the large rear wheels. 
‘The batteries are placed within a compartment under the floor 
-of the body, but so shielded and worked into the structure of 
the carriage, that it is not perceptible. This result is secured by 
having a false floor and making the doors fit down over the.sides 
of the battery compartment. The front projection upon which 
the operator’s seat is located is arched in form, just as in the 
modern brougham, and the controller is placed out of view 
under the seat. The battery compartment has the bottom 
hinged to drop at the forward end and permits the batteries and 
the trays to be withdrawn or inserted. When in position the 
bottom is raised and locked in place. The construction makes 
this vehicle somewhat shorter geared than a horse brougham 
-of the same size. Fig. 3 represents the details of the brougham. 

The electrical equipment of these vehicles consists of the fol- 
lowing: There are 44 cells of battery coupled in such manner 
that for all normal work the cells are maintained in series, but 
for certain work, as in mounting very steep and short grades 
or starting exceptionally large loads, the cells may be tempo- 
rarily arranged in two sets and these put in parallel. The bat- 
teries are automatically coupled up with the motor circuits on 
the vehicle, by simply sliding the trays into the compartments 
through the media of contact switches. While the batteries are 
adapted to be charged after removal from the vehicle, never- 
theless the vehicle is provided with sockets for attachment plugs 
connected with the battery circuits, so that the batteries may 
be charged while in the vehicle, and these plugs are so con- 
structed that it is impossible to make a wrong connection or 
reverse the polarity. 

The motors are two in number and develop two horse power 
each on normal running, but may be worked up to twice that 
power for a considerable period without excessive heating. 
They are four-pole motors with the armature shaft carried in 
roller bearings. They each develop four horse power at 800 
revolutions and operate on 80 volts. The fields are double wound 
so that the field coils of each motor may be thrown in series or 
multiple. The motors are hinged to the rear axle near the outer 
ends thereof and are supported from the vehicle body. The arm- 
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ature shafts extend close to the wheels and are fitted with pinions 
of 3% inch diameter, working on annular gears of 22 inch diam- 
eter fastened to the spoke arms. The gears are of phosphor 
bronze and carefully cut. The ratio is 1 to 6.28. 

The controller is placed under the floor in tne phaetons and 
under the operator’s seat on the box in the broughams and 1s 
operated by a hand lever. It is adapted to give four speeds and 
one brake action. It is of the well-known series-multiple type, 
the patents controlling which are owned by the General Electric 
Automobile Co. The first notch puts the two motors in series 
with the field magnet coils also in series. The second notch 
maintains the motors in series, but the two sets of field coils of 
each motor in multiple. The third notch throws the two motors 
in parallel, but connects the two field coils of each motor in 
series. The fourth notch maintains the motors in parallel, but 
also throws the two field coils of each motor in parallel. The 
brake action is accomplished by reversing the controller lever 
and throwing all connections as in case of notch “first,” namely, 
all in series but with the motors short circuited upon them- 
selves, causing them to act as braking dynamos. This is only 
resorted to in case of emergency or in descending steep grades. 
A foot brake is provided when desired for‘ordinary uses. In all 
of the working notches, one to four, of the controller the bat- 
teries are connected with all of the cells in series giving a maxi- 
mum voltage of 88. On the fourth or parallel notch the speed 
is 19.8 miles per hour. In addition to the series-multiple con- 
troller there is an electric switch for throwing the battery cells 
in two series of 22 and these in parallel; and this is employed 
in connection with the parallel arrangement of the motors, 
namely, the third and fourth notches when the internal resist- 
ance and counter-electromotive force are lowest. This connec- 
tion is only used in starting heavy loads or climbing stecp 
grades. These various connections may be represented diagra- 
niatically as in Figure 4. 
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FIG. 4—DIAGRAM OF CONNECTIONS FOR GENERAL ELECTRIC 
' AUTOMOBILE COMPANY'S CONTROLLER. 


In addition to these switches for controlling the speed and 
braking there is a separate hand controlled reversing switch to 
reverse the armature connections for running backward. Jn 
the phaeton these various switches and controller lever are ar- 
ranged at the left hand side of the seat and extend up through 
the side rail and in convenient reach. This also enables the 
operator to sit on the side adjacent to the middle of the road 
and see more completely for steering and avoiding collision 
with other passing vehicles. ' 

The General Electric Automobile Company is now arranging 
plans with a view of extensively introducing electric delivery 
wagons into the business of the large Philadelphia stores in 
place of the hundreds of wagons now moved by horses. It also 
proposes to establish carriage and cab vehicles for hire in all 
of the large cities and otherwise extend this coming mode of 
transportation. The company also intends in the near future to 
build all of its own motors as well as batteries so as to be wholly 
independent. 


THE NIAGARA POWER is now to be used to run the in- 
clined plane in the State Reservation Park, hydraulic power 
direct having been employed up to this time. 
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The Sprague Multiple Unit System on the 
Chicago South Side. 
BY E. M. SHEPARD. 


[N view of the misapprehension, evidenced by the article of 

Mr. J. R. Cravath in your issue of October 13, as to the 
working and performance of the “Sprague Multiple Unit Sys- 
tem,” a few statements from the writer may not be out of place. 

The single excuse for the construction of an elevated road is 
“Rapid Transit,” i. e., a high schedule. How to perform this 
efficiently is the economic problem. 

Elevated railroad service is essentially acceleration. To ac- 
complish any desired schedule by far the major portion of the 
energy used is thrown away in braking. This is necessitated by 
the frequent stops. The energy required to move a train over a 
given distance, regardless of that required for acceleration, is in- 
considerable, even at the highest speeds attained in this class of 
service. The most economical performance of any given sched- 
ule is, therefore, that which wastes the least energy in braking. 
In order to keep down the braking speed a low maximum is 
required; for the attainment of this maximum in the shortest 
possible time, a rapid rate of acceleration is necessary. 

Tests have been made in railway work which indicate that the 
limit to possible acceleration is not that of personal comfort, but 
of adhesion. This maximum acceleration can only be performed 
when every wheel of the train is a driver. 

Apart from the consumption of electrical energy at the car, 

other considerations govern as to the economic acceleration. 
Each case is specific, and, therefore, must command independent 
investigation. 
_ The equipment on the Chicago South Side Elevated Railroad 
is designed for the maintenance, with every car combination and 
all service conditions, of a fifteen-mile schedule. Each car is 
equipped with two motors of nominal 50 h. p. capacity each. 
The gearing is so determined that the maxinum permissible 
current input will develop torque just sufficient to come within 
the slipping point of the wheels. All of the records of average 
performance of this equipment have been made with an adjust- 
ment of control operating inside of this maximum, which is the 
most efficient point of operation. 

A reference is made in Mr. Cravath’s article to single test runs 
made on the Metropolitan West Side Elevated road. A test run 
is no indication of the actual performance of a large equipment 
under the varying demands imposed by traffic conditions. 

An unofficial report of the Metropolitan road for February, 
1898, shows: “Average cars per train, 2.47; kilowatt hours per 
car mile, 3.39.” This is for a schedule excluding the “loop,” 
varying from 12.5 to 14.5 miles per hour, dependent on the size 
of trains, and the traffic. No deduction is made for losses in line, 
station lighting, and for a limited amount of car heating. 

In order to maintain the fifteen-mile scheaule on the South 
Side road (largely by reason of delays on the loop), runs are 
frequently made over the entire line at a schedule speed of, and 
even exceeding, seventeen miles an hour. A considerable propor- 
tion of the runs are made on this road at a sixteen-mile schedule. 

This latitude of operation, while highly desirable from an oper- 
ating position, and therefore from a revenue standpoint, does 
not conduce to the lowest average current consumption. The 
comparative: current consumption per car mile is really in excess 
of the ratio of the squares of the schedule speeds. The average 
current consumption is, therefore, very considerably increased 
by some of the runs being in excess of the nominal schedule 
speed. 

Individual runs. made on the South Side road at an actual fif- 
teen-mile schedule, with ten seconds stop at each station, show 
at the car an average current consumption of 1.54 kilowatt hours 
per car mile. 

Any increase in acceleration requires at each car a propor- 
tionate increase in current. This, however, for a lesser time. 

Fluctuations at the power house are dependent on the rate of 
acceleration, duration of the current input, number of units in 
circuit and upon their size. With only a few trains in circuit, 
fluctuations in current demand of considerable moment obviously 
occur. 

The storage battery is a most efficient regulator, and by its 
proper use a uniform load can be maintained at the station, no 
matter what the fluctuations. 

The cost of installation of power plants, including regulating 
batteries, is manifestly influenced by the rate of acceleration. It 
will be less for any given schedule with a motor equipment 
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which is calculated to attain a high acceleration than for one 
which can only operate at a lower acceleration. Of necessity, 
any locomotive system must operate at a low acceleration com- 
pared with cars independently equipped. 

Electric locomotives with trains of varying size must, work a 
considerable portion of the time below their efficient loads. An 
independently equipped motor car has equipment designed to 
fulfill the service conditions of one car. I fail to see (neglect- 
ing entirely the greater efficiency secured with higher accelera- 
tion), how Mr. Cravath’s criticism that “the use of so many small 
motors of course gives a lower efficiency than a single motor car 
at the head of a train” can hold for actual conditions of service. 

The net result is the one to determine the real efficiency of any 
method of operation. 

For any given schedule, lower first cost, lower cost of opera- 
tion, greater facility of car movement with lower maximum speed 
and resultant greater safety, are features of the “Multiple Unit 
System” as compared with that of locomotive methods of opera- 
tion. 

To the far-reaching results of Mr. Sprague’s pioneer work at 
Richmond must be added the successful installation of his new 
radical departure in railway operation, the “Multiple Unit Sys- 
tem.” 


Electricity in the Philadelphia Peace Jubilee. 


uk facility with which incandescent electric lamps lend 

themselves to the forming of artistic effects for public illu- 
mination was probably never more fully demonstrated than in 
its use for illuminating the Court of Honor, the Public Buildings. 
and many of the office and private buildings in connection with 
the magnificent Peace Jubilee, at Philadelphia, between October 
25 and 30. The celebration was conceived on broad lines and 
admirably carried out in every detail, and was a fitting recogni- 
tion of the valor of American soldiers and sailors, the rank and 
file being equally honored. The recognition, however, of daring 
deeds and self-devotion to the country’s cause was not more 
emphatic than the unconscious recognition of electricity and of 
the genius of the electrical engineers, who designed and pro- 
duced the illuminating effects in such an incredibly short space 
of time. The pleasure afforded the vast throngs that filled the 
streets, to a late hour each night, and who hung about the 
scenes as if themselves electrified, or, rather, held by magnetic 
spell, was ample remuneration for the unknown heroes who 
worked early and late to accomplish the marvelous effects that 
were produced. 

The most prominent feature of the demonstration was what 
was called the “Court of Honor,” which was erected on Broad 
street, and extended a distance of five hundred feet to Walnvt 
street. This court consisted of a row of columns on each side 
of the street, with a magnificent Corinthian arch at the middle, 
which spanned Broad street, adjoining Sansom. The material 
composing the columns and arch was plaster and staff, as white 
as snow. There were twenty-eight columns in all, the two ini- 
tial columns on each end being larger and higher than the others, 
with the shaft reinforced on each side, with three projecting 
prows of naval vessels, surmounted by an American eagle cf 
heroic size. These end columns were each fifty feet in height 
and four feet six inches square at the base. The intermediate 
columns were thirty feet in height and three feet square at the 
base. The square base was about ten feet in height and above 
this extended the shaft, terminating in a Corinthian capital, sur- 
mounted by a ball. Midway of the shaft on each side, pro- 


_ jected a finely designed lion’s head with open mouth. The faces 


of the base of the end columns next the street were provided with 
large shields, on which, in gilt letters, were the names of some, 
of the recent naval battles, while the shields on the intermediate 
columns bore the names of prominent army and navy officers, 
together with a few of the heroes of lesser rank. The columns 
were bound together by cords supported from the lions’ heads, 
and carrying small flags of every possible color and design. 
The most prominent feature of the court, however, was the 
great arch, which was a combination of old Grecian and Roman 
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GRAND COURT OF HONOR, PHILADELPHIA PEACE JUBILEE. LOOKING TOWARD THE CITY HALL. 
(Arch and Columns Outlined with Incandescent Lamps.) 


COURT OF HONOR, PHILADELPHIA PEACE JUBILEE. 
(Looking South From the City Hall.) 
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architecture, with a bit of Americanism thrown in, making a 
happy combination. The extreme width of the structure was 
95 feet and the extreme height, to the top of the figures of the 
horses, by which it was surmounted, was 70 feet, while the arch 
itself had a clear span of 70 feet and was 35 feet in height. At 
each end of the top surmounting the cornice were two horses of 
heroic size, or, rather, 114 of the ordinary size, standing side 
by side, facing inward, the riders of which represented 
Grecian victors returning from their conquest, each crowned 
with wreaths and bearing wreaths on staffs. Between each pair 
of horses was a short, heavy column, with bundies of flags, the 
whole designed to represent Peace, Victory and Strength. The 
pedestal for the’ horses was supported by four female fig- 
gures or Caryatides, two on a side, facing outward, and each 
holding an olive wreath. On a pedestal above the middle of the 
arch was mounted a large American eagle. Above the keystone, 
on each side, was a cartouch, being a copy from the shield of 
the city of Philadelphia. Between the main columns on each 
side of the arch were shields, the four bearing the names in gilt, 
of the President, the Vice-President and the Commanders-in- 
Chief of the Army and Navy. In the middle of the ornamental 
triangles, above the arch proper, on each side, was a large letter 
“P” in gilt. The inside of the arch, which was 13 feet wide, was 
composed of deep panels with rosettes. Above the keystone, on 
the north side of the arch, was the following Scripture quota- 
tion: “Ye shall know che truth and the truth shall make you 
free.” On the south face was the following: “Then conquer we 
must, When our cause it is just; And this be our motto: ‘In God 
is our trust.’ ” 


The President’ s reviewing stand, also in staff, was located on 


the line of the side columns forming the court on the east side 
of the street, and was also classical in design. The balustrades 
were Corinthian, while the sides were composed of Ionic fluted 
columns and cornice, the whole being surmounted by a large 
ball. While occupied by the President, during the review on 
Thursday, the stand was decorated with flowers and flags, one 
of which. was the President’s own flag. The Court of Honor, 
including the arch, was an original design of Mr. Joseph M. 
Huston, architect, of Philadelphia, who, with his staff of 
draughtsmen, contributed their services without charge to the 
Committee of Arrangements. 

The whole was artistic in every feature, and elicited most 
hearty commendation for the designer, from the President and 
from every one who had the good fortune to view its harmoni- 
ous proportions. Considering the time allowed (only two weeks) 
for the design and execution of the work, it stands as a noble 
monument to the power latent in the minds of America’s archi- 
tects, engineers and. mechanics, but which comes into manifesta- 
tion when exigencies arise, not less than the valor and heroism 
of Army and Navy leaders. Included, of course, in the above 


were the electrical engineers and army of workers, both elec- | 


trical and mechanical, who remained at their post night and day 
without flinching until the structure was completed and lighted. 
The illumination of the court required 4,000 incandescent lamps, 
of which 2,000 were on the arch. The illumination of the four 
end columns’ required 100 lamps each, and the intermediate, 68. 
These were placed in rows, one at the top of the pedestal and 
around the'top and bottom of the capitols, while on the end 
columns the ship beaks were outlined with lights, as were also 
the lions’ héads on the other columns. In the lighting of the 
arch the steps of the pedestal at the top, on which the eagle was 
mounted, were. outlined with lamps, while there were 12 pole 
chandeliers, six on each side, between the eagle and the horses, 
each carrying 12 lamps. There were also rows of lamps on the 
top of the cornice, also between the brackets supporting the cor- 
ners, along the outline of the spandrel at the top of the arch, and 
on each sidé of the main columns composing the end of the arch. 
There were two lines extending over the face of the arch on the 
under side where all the panels in the arch were outlined, as well 
as the rosettes in each panel. For conducting the current to the 
lamps there were three points of distribution established near 
the court, with suitable switches, so that should the wires of one 
cable fail the second could be used. Cut-outs were provided at 
each of the columns and the wires were conducted above the 
danger point in Loricated conduits. The wiring was all done 
by the Sawyer Electric Company, of Philadelphia, while the 
lamps and current were supplied by the Edison Electric Light 
Company. 

Next to the illuminating effect of the Court of Honor stood 
that of the City Hall, for which there was an equipment of 6,000 
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incandescent lamps. These were put up in circuits 200 feet long, 
the lamps being placed 2 feet apart on a pair of No. 2 weather- 
proof wires, to which the sockets were attached by the terminal 
conductor, a section of the insulation of the wires being re- 
moved. With these all the tangent lines of the mansard roof were 
outlined as well as the corner and centre pavilions. As the 
building is 400 feet on a side some idea of the amount of work 
required can be formed. in addition to the tangent lines there 
were four streamers extending on the half points from near the 
top of the tower to the roof of the building, each being 400 feet 
in length. About the base of the Penn statue at the top of the 
tower were 16 arc lights and on the rim of the hat were fourteen 
32 candle-power incandescent lamps. The main arches over each 
of the four entrances were outlined with lamps, while above the 
south entrance on large white scroll letters, as a background, 
the lights spelled the motto: “The spangled banner in triumph 
doth wave.” The lettering was in white lamps, while in place of 
the word “star” there was a large five-pointed star in red, white 
and blue lamps. In addition to the lamp illumination there were 
four 18-inch projector searchlights, which streamed forth from 
the four sides of the tower just below the clock. The design and 
work of illuminating was under the direction of Mr. Edward 
Davis, electrical engineer of the building, assisted by his chief 
foreman, Mr. C. H. Slaughter, and the wiring was nearly all done 
by the wiremen and ‘employees about the building, and great 
credit is due to all concerned for the manner in which it was 
done, especially to the faithfulness of the workmen who stood 
up to their duties for nearly eighteen hours a day without a 
murmur for the two weeks required for doing the work, and all 
was so perfect that not a fuse was blown when the current was 
turned on. The sockets for the lamps were purchased for the 
most part from the H. W. Johns Manufacturing Company, of 
New York, and were all specially manufactured for this order, 
while the lamps were purchased wherever a stock could be 
found, principally of the Columbia Lamp Company, of St. Louis, 
and the Sawyer-Man Co., of Philadelphia, while the searchlights 
were of the General Electric Company’s make, and the arcs of 
the Helios type. 

The current for lighting the City Hall decoration was gener- 
ated by the plant in the basement, one unit of 200 k. w. capacity 
being added for the purpose. The former equipment consisted 
of two units of the same capacity, the generators being of the 
Westinghouse type, direct coupled to Ames engines. The cur- 
rent output for the week, including the usual lighting of the 
building with the illuminations, was 4,500 amperes. 

Among the designs that attracted special attention was one on 
the front of the Union League Club House, just to the left of 
the arch, which consisted of a United States Court of Arms in 
colors, which was flanked on either side by a large American 
flag and the Union Jack, the whole being about fifteen feet across 
and of the most delicate coloring. There were other colored 
decorations on this building, consisting of stars and shields, while 
the limbs of the trees in front of an adjoining building were out- 
lined in mtniature colored lamps. The front of the Lafayette 
Hotel, just north of the arch, was illuminated with tri-color 
lamps in streamers and festoons, and all the adjoining buildings 
were decorated to a greater or less extent with illuminated de- 
signs, the principal one of which was a large anchor in white on 
one of the leading hotels. 

The office buildings of the leading newspapers were illumi- 
nated in various styles, usually with colored lamps, that 
of the Inquirer being particularly attractive. The lamps were 
in streamers and festoons, one of which extended entirely across 
the street to the top of the buildings on the opposite side, the 
others from the end of a long staff projecting nearly half-way 
across the street. All of the principal theatres were also illumi- 
nated and many of the large.stores. The most attractive of the 
latter was that of William Wanamaker, which consisted of white 
and green decoration. There were a large number of portraits 
in oil of the prominent officers of the Army and Navy, together 
with the President‘'and some of the Cabinet, the frames of which 
were outlined in white lamps, between which were wreaths of 
green and numbers of white doves suspended by fine wires which 
gave them the appearance of being alive, and as they swung in 
the wind this effect was very realistic. On the Chestnut street 
side above the front of the John Wanamaker establishment were 
five large flags bordered. by white lights, on each of which were 
spelled in white lamps the following names: Philippine, Ladrone, 
Hawaii, Cuba, Porto Rico. On the Market street side were 
also three pieces, the middle one being a large eagle with the 
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word “Peace,” the other two being flags with the word “Free- 
dom” on one and “Humanity” on the other. Odd Fellows’ Hall, 
on North Broad street, had emblems of the links and stars in 
colors. All the leading theatres were profusely illuminated, the 
name of the play being usually spelled in lamps either white or 
colored. There were also hundreds of other office buildings il- 
luminated. Nearly all the store windows had their additional 
equipment of electric lamps for the occasion. 

Electricity also played a prominent part in the illumination of 
the warships in the river, and the ships also played their search- 
lights to the great gratification of vast throngs who flocked to 
the river front. 


Colors for the First U. S. Volunteer Engineers. 


S OME months ago the Engineers’ Club of New York under- 
took to present the Volunteer Engineers with a stand of 
colors, and these colors have been on view at the Fifth Avenue 
club house awaiting a fit opportunity to deliver them to the 
regiment at Porto Rico. The occasion came last week, and 
the presentation was duly made to Col. Eugene Griffin in be- 
half of his regiment, at the club. Col. Griffin was struck down by 
dysentery while in the island, was ordered North to save his 
life, and has since then been slowly recovering at his home at 
Ardsley, on the Hudson. He was considered sufficiently well 
to return to Porto Rico last Wednesday, but, as the event 
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proved, his health is still so poor, that the doctors refused to 
let him go until the present week, when he hopes to get away, 
with the intention of bringing his men home for Thanksgiving, 
unless further foreign complications arise. Col. Griffin has 
lost thirty or forty pounds and gives many signs of the ordeal 
he has been through. 

The presentation was made on Tuesday, Oct. 25, by Vice- 
President Mills, in the presence of a fair muster of officers and 
members brought together by the emergency call sent out. 
The main dining room was cleared out and the Stars and Stripes 
and the Regimental flag, both magnificent pieces of work, were 
placed there in a stand. Mr. Mills made an admirable address 
eulogizing the valor of the army and navy, and expressing the 
pride of the engineering professions in the regiment under Col. 
Griffin’s command. On behalf of the regiment Col. Griffin, who 
was enthusiastically received, acknowledged the gift in a brief, 
but pithy and pregnant speech. He pointed to the singular fact 
that the Volunteer Engineers were the only national volunteer 
regiment, all the other volunteer regiments being State bodies 
with officers named by the Governors. The Engineers were 
raised under an act of Congress specifically and were in every 
sense as national a body as the regulars. He believed that the 
regiment was an invaluable corps of trained men, and that the 
precedent created in their organization would become most im- 
portant. It was true the Volunteer Engineers had not had the 
good luck of other volunteers in getting their share of fighting, 
but the regiment had proved very useful and its services, he had 
reason to believe, were appreciated by the Army Department. 

At the close of the ceremony, national airs were played by a 
band, the members were presented to Col. Griffin, and a 
collation followed. 
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It will be remembered that when the regiment left for the 
iront, The Electrical Engineer published a number of pictures 
of it in camp and on the transport “Chester.” We show here- 
with a couple of snap-shots taken after their arrival at Ponce. 
In one view, Col. Griffin is interviewing the natives in a country 
hut; and in the other, ground is being selected for. acamp. It 
is true that the regiment was late in arriving at the scene of 
operations, much to its disgust, but the Spaniards, by their 
policy of destruction, left it plenty of work, and when the regi- 
ment comes home it will have proved its usefulness in a variety 
of ways. We can only express the hope that the boys may come 
back to eat Thanksgiving turkey with us, and that we may all 
have the gratification of seeing them march up Broadway with 
those handsome colors waving over them. 


Space at-the Paris Exposition. 


The United States will have 210,000 square feet of floor 
space at the Paris Exposition. J. H. McGibbon, Director 
of Exhibits, Chicago, has received word from Commissioner 
Peck at Paris, saying that he had secured 35,800 square feet addi- 
tional to what was obtained by Major Handy. This does not 
include the ground for a Government Building, space for an 
agricultural pavilion, in which agricultural implements will be 
installed and a fully completed railway train in full operation. 
Mr. McGibbon thinks it is probable that Commissioner Peck 
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has also secured space in which to install the furniture exhibit. 
It is said that the American exhibits will be placed with those of 
England, Germany and Russia. The division of floor space will 
be about as follows: Educational department, sciences and arts, 
12,000 square feet; general machinery and electricity, 59,000 
square feet; transportation and civil engineering, 20,000 square 
feet; agricultural and food products. 24,900 square feet; horticul- 
ture, 4,000 square feet; forestry, chase and fisheries, .4,000 square 
feet; mines and mining, 8,700 square feet; general manufacture, 
57,000 square feet; army and navy, 6,000 square feet; chemical 
industries, 5,000 square feet; social economy, 2,200 square feet; 
fine arts, 10,000 square feet. Applications for exhibition room 
are coming in rapidly, and Mr. McGibbon stated that they were 
from the largest manufacturing concerns in the country. 


MR. FRANK NICHOLS PHILLIPS, president of the 


American Electrical Works, Providence, R. I., is to be married. 


on November 15 to Miss Edith Remington Peck, daughter cf 
Mr. and Mrs. L. R. Peck, of that city. The event is one of much 
interest to the electrical community, to which the name of Phil- 
lips is so well known and where it has always been held in honor 
and esteem. 


MR. A. C. GARRISON. The marriage is announced for 
Nov. 9, at the Central Presbyterian Church, St. Louis, Mo., of 
Mr. Arthur Clifton Garrison, secretary and treasurer of the 
Columbia Incandescent Lamp Co., to Frances, daughter of 
Mrs. Rolla L. Billingsley. The groom is well known in the 
electrical field, and enjoys the friendship in it of a great many 
who will join in wishing him and his bride all happiness and 
prosperity. 
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The Municipal Gas Fiasco in Vienna. 


Municipal parties ın Vienna, Austria, have been in hot 
-dispute over the concessions granted to an English gas 
company prior to Burgomaster Lueger’s administration. This 
company, which is called the Imperial Continental Gas Asso- 
ciation, contracted several years ago to supply the Austrian capi- 
tal and suburbs with gas. By notification given prior to Oct. 31, 
1896, the town could obtain possession of the entire plant of the 
company for $6,750,000, Oct. 31, 1899. Bat before the first date 
was reached the company offered the gratuitous possession of the 
plant to the municipality at the end of twenty years, and an im- 
mediate participation in the profits amounting to not less than 
$400,000 a year. In the meantime, however, the Lueger Anti- 
Semitic faction had secured a majority, and the campaign cry 
was to turn the English out at all costs. In a speech delivered 
Oct. 27, 1896, Dr. Lueger said, addressing the opposition, who 
were in favor of purchasing the works: “I have broken your 
power in three years, and just as I have smashed the Jews, so I 
shall have finished with the English in another three years. On 
the stroke of midnight, Oct. 31, 1899, the last Englishman shall 
have disappeared from Vienna.” So the municipality decided to 
build their own works, and the sum of $9,000,000 was voted for 
the purpose. But is seems that the English company had made 
contracts with suburban towns which were later incorporated 
within the city to supply them with gas. The city government of 
Vienna attempted to repudiate these contracts, but was defeated 
in thc courts. In the meantime, the city has spent $12,500,000 
on the works, and it is now estimated that the total cost will 
be $15,000,000 to light the city proper alone. The city, however, 
could not displace the 60,000 meters of the company until the 
company’s contract expired. At this juncture the Englishmen 
gave the finishing touch to the defeat of Lueger’s scheme by 
offering to reduce the price of gas. After violent discussion 
among the city fathers the time of the English company’s con- 
tract in the suburbs has been extended; the town agrees to take 
the English meters in the city proper at valuation, and at the 
expiration of the new contract in 1911, the town will be com- 
pelled to take over the company’s entire plant at a valuation. As 
a result of Lueger’s legislation, the town instead of receiving 
without trouble and inconvenience the plant for only $6,750,000 
has thrown away $12,500,000 on a worthless plant and must stil) 
pay $6,750,000 in IQII. 
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Brooklyn Trip of the New Yo York Electrical Society. 


THE arrangements noted in our columns last week for the 
visit of the New York Electrical Society to the stations 
of the Brooklyn Edison Co. on Oct. 27, were duly carried out, 
and the event was a brilliant success, thanks to the hard work of 
Messrs. Doty, Barstow, Outwater, Peck and others in behalf 
of the company, and of Mr. Guy, the society’s indefatigable secre- 
tary. No fewer than 240 members participated, and the fineness 
of the evening made the trolley ride from the home sub-station 
in Brooklyn to the main generating station at Bay Ridge, six 
miles away, very pleasant. The visitors were handled in par- 
ties, each with an expert guide from the company’s staff. The 
earlier parties to start out were given a collation on their return 
at the “Citizen’s” sub-station. The later parties had their ceda- 
tion served on the parlor cars en route, to save time—a most 
thoughtful and happy plan which worked to a charm. The 
caterer was Maresi, and in other respects also the hospitality of 
the company was shown. Nothing could have passed off more 
smoothly and successfully. 

Before starting off, the society held a short business meeting 
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in the company’s lecture room at Pearl street, under president 
Dunn, when the following new members were elected: C. ~E. 
Speirs, D. Van Nostrand & Co., Murray street, New York; H. 
Ward Leonard, Bronxville, N. Y.; H. P. Davis, 918 Union 
street, Brooklyn, N. Y.; J. C. Slack, 123 Oak street, Greenpoint, 
Brooklyn, N. Y.; J. H. Mason, 152 East Twenty-third street, 
New York; W. F. D. Crane, Reynolds Terrace, Orange, N. J.; 
Dr. F. S. Kolle, 273 Prospect avenue, Brooklyn, N. Y.; W. A. 
Brown, Jr., assistant chief electrical engineers, Pennsylvania 
R. R., Broad Street Station, Philadelphia, Pa.; F. D. Sweeten, 
junior member Vallee Bros. & Co., 625 Arch street, Philadel- 
phia, Pa.; W. A. Brown, chief electrical engineer Pennsylvania 
R. R., Broad Street Station, Philadelphia, Pa.; C. Shirley, New 
York manager Mass. Office Postal Tel. Cable Co., 253 Broad- 
way, New York; A. E. Chandler, Postal Tel. Cable Co., 253 
Broadway, New York; E. J. Powers, 45 Cedar street, New 
York; B. F. Hamilton, 510 West Twenty-third street, New 
York; M. L. Newman, E. E., 107 East Nimetieth street, New 
York; L. Strauss, 120 East 117th street, New York; G. H. Con- 
dict, chief engineer Electric Vehicle Co., 1630 Broadway, New 
York; J. Appleton, chief engineer Construction Department 
Electric Storage Battery Co., Drexel Building, Philadelphia, 
Pa.; Dr. J. F. Chauveau, Jr., 216 West 103d street, New York; 
G. N. Moore, assistant superintendent Edison Electric Illum- 
inating Co., Fifty-third street station, New York; J. J. Mc- 
Kenna, Maintenance Co., St. Paul Building, New York;. H. B. 
Kirkland, 120 Liberty street, New York; A. L. Goldschmidt, 
425 East Fiftieth street, New York; J. J. Breslawsky, Leonard 
& McCoy, 118 Liberty street, New York; 1735 Madison avenue, 
New York; J. T. Hunt, Zimdars & Hunt, 127 Fifth avenue, New 
York; Wm. M. Stewart, New York Telephone Co., 15 Dey 
street, New York; H. Dowie, 363 Jefferson avenue, Brooklyn, 
N. Y.; H. D. Torrie, Jr., Riverside, N. J.; H. M. Jackson, presi- 
dent People’s L. & P. Co., Newark, N. J. ; Dudley Farrand, Peo- 
ples L. & P. Co.. Newark, N. J. 


American Institute of Electrical Engineers. 


ig 128th meeting of the Institute was held at 12 West 

Thirty-first street on Wednesday, Oct. 26. President Ken- 
nelly in the chair. A paper was read by Mr. A. A. Knudson on 
“An Electrical Survey in the Borough of Manhattan, New York 
City.” The discussion was opened with a communication from 
William Maver, Jr., continued by Townsend Wolcott, Jesse M. 
Smith and others. The president announced that a committee 
on co-operative research had been appointed in accordance with 
the instructions from Cornell. The committee consists of Dr. 
A. E. Kennelly, chairman; Prof. W. A. Anthony, Dr. F. B. 
Crocker, Dr. C. T. Hutchinson, Dr. Samuel Sheldon, Chas. P. 
Steinmetz and Prof. E. Thomson. The purpose is to formulate 
a system of experimental research, by submitting to various 
colleges and universities various problems which are of practical 
importance. The committee starts off with a list of sixteen sub- 
jects, and will expect members to send in others which may 
occur to them in the course of their practice. The results when 
received, if deemed important, will be published in the Transac- 
tions. The plan is receiving hearty support. 

At the meeting of the Executive Committee in the afternoon 
the following associate members were elected: John McL. 
Murphy, electrical engineer, Safety Third Rail Electric Co., 5 
Beekman street, Room 223, New York; F. K. Vreeland, second 
assistant engineer, Crocker-Wheeler Electric Co.; residence, 228 
Orange Road, Montclair, N. J.; J. E. Woodbridge, editor ‘“Elec- 
trical World,” 9 Murray street, New York. The following asso- 
ciate members were transferred to membership: C. H. Word- 
ingham, city electrical engineer, Manchester, England; William 
Stanley, electrical engineer and inventor, Pittsfield, Mass. 


An Electrical Theatre Party. 


[' has become quite the fashion to participate in large theatre 
parties, and of these, one of the most successful was that 
which visited Wallack’s Theatre on Oct. 25, to see the “Fortune 
Teller” comic opera, as representative of electrical interests 
in this vicinity. The organizing committee was Mr. H. W. 
Baker, chairman; Mr. H. B. Kirkland, secretary; Mr. J. H. 
Dale, treasurer, and Messrs. J. T. McKever, Jr., E. S. Keefer 
and F. W. Harrington. During the performance an electrical 
bouquet with lamps fed by concealed batteries was presented 
to Miss Niclsen by the party, which occupied the front rows 
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in the orchestra. After the performance, the party proceeded in 
hansoms furnished by the Electric Vehicel Co. to the Waldorf- 
Astoria, the whole trip for all occupying less than fifteen min- 
utes. A very choice supper was served in the Waldort dining 
room, to which the Marie Antoinette room, the Turkish room 
and the adjoining suite were annexed for the occasion. Music 
and flowers were provided by the committee, and guides were 
furnished for all who wished to inspect the wonders of the beau- 
tiful hotel. The ladies and gentlemen participating were as fol- 
lows: Mr. and Mrs. Henry B. Cutter, Mr. and Mrs. Victor C. 
Gilpin, Mr. and Mrs. Chas. H. Howard, Mr. and Mrs. Philip 
H. Klein, Jr., Mr. and Mrs. Harris W. Baker, Mr. and Mrs. A. 
T. Clark, Mr. and Mrs. Leonard F. Requa, Mr. W. B. Vande- 
water and lady, Mr. and Mrs. C. A. Benton, Mr. and Mrs. E. 
R. Knowles, Mr. H. B. Kirkland, Mrs. Hermann Simon, Mr. 
and Mrs. John H. Dale, Mrs. Mary F. Kelley, Mr. J. S.Doug- 
las, Mr. and Mrs. E. A. Lowe, Mr. and Mrs. J. Jones, Jr., Mr. 
and Mrs. D. E. Drake, Mr. and Mrs. E. S. Keefer, Mr. and Mrs. 
Alex. Henderson, Mr. and Mrs. E. F. Peck, Mr. and Mrs. J. C. 
Hatzel, Mr. E. W. Irwin and lady, Mr. F. A. Muschenherm and 
lady, Mr. and Mrs. T. M. Hartyn, Mr. and Mrs. John T. Mc- 
Kever, Jr., Mr. and Mrs. P. M. Fletcher, Mr. and Mrs. John 
Hunt and Miss Hunt, Mr. Geo. D. Pitman, Col. R. B. Edes, Mr. 
F. C. Bates, Mr. and Mrs. F. W. Harrington, Mr. and Mrs. E. 
tP. Morris, Mr. and Mrs. N. W. Gage, Mr. and Mrs. W. C. 
Turner, Mr. and Mrs. W. J. Johnston, Mr. and Mrs. Oscar 
Hoppe. 
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Operation of the Chicago South Side Railroad. 


A short time ago Mr. J. R. Cravath requested us to furnish 
him with data and curves to enable him to prepare an article 
on storage batteries recently installed for the South Side Ele- 
vated Railroad Company of this city. We gave him the data 
and curves requested, and are very much annoyed to note an 
article in your issue of the 13th inst., entitled “Study of the Stor- 
age Battery Performance on the South Side Elevated Railroad 
of Chicago,” written by J. R. Cravath, in which it is clear that 
the information furnished by us has been coupled with an un- 
called for attack on the multiple unit system, and under the 
shelter of our name as consulting engineers of the road. 

We have not furnished any data to Mr. Cravath that would 
warrant such an attack as he has seen fit to make, and he has 
done it entirely on his own account, and we desire this fact to 
be made known to the readers of your paper. 

. SARGENT & LUNDY. 
(By F. Sargent.) 

Chicago, Oct. 17, 1898. 

(In reply to the above, Mr. Cravath writes us: “I endeavored 
to state the facts as accurately as possible, and if there are any 
errors in the article I shall be glad to correct them.” Mr. 
Cravath also says he had not the slightest intention of suggest- 
ing that the article should be credited to the firm and adds: “I 
trust none of the readers of The Electrical Engineer would con- 
sider it as coming from the consulting engineers by whose ad- 
vice the mutiple unit system was installed.” —Eds. E. E.) 


Irregular and Active Trade. 


T: prospects of trouble between England and France last 
week led to a very active grain trade with rising prices 
and large shipments, and flour pgoduction recofds were broken. 
General conditions were also good, the returns of New York 
State industries showing 52,000 more people employed than last 
year, although on a business 40 per cent. more profits are said 


not to have increased proportionately. Bank cléšrings were 
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larger again, and railway earnings also, while the high rates 
of ocean freight tell the story of the enormous expansion of 
exports, manufacturing as well as agricultural. The decision 
of the United States Supreme Court against joint traffic arrange- 
ments between the railroads has not affected the roads, which 
are said to hope for legislation enabling them to maintain fair 
rates. 

During the past week, 6,164 shares of Western Union were 
sold, opening at 913% and closing at 9214. Of General Electric, 
4,052 shares were sold, opening at 79 and closing at 82. New 
York Edison, on sale of only 720 shares, made a big jump from 
128 to 141. Metropolitan Street Railway sold 17,236 shares 
around 1601. American Bell Telephone declined one point, to 
276, and Boston West End Railway rose 34, to 86%. 


Crocker Wheeler Electric Power Machinery. 


The Crocker-Wheeler Electric Company have recently issued 
Bulletin No. 7, which gives valuable data on electrical power 
machinery manufactured by that well known firm. A full de- 
scription of direct current dynamos and motors with numerous 
cuts, belt-driven and direct connected, is given, as well as 
motor dynamos, dynamoters, mill motors, elevator motors, 
fan motors, etc. It is one of the most complete catalogues of its 
kind recently come to our notice and will be sent to anyone on 
application to the company. 


A New La Roche Circuit-Breaker. 


HE cut herewith illustrates a new type of single pole cir- 
cuit breaker manufactured by F. A. LaRoche & Co., 
Thirteenth and Hudson streets, New York City. This type is 
also made with over and under load attachments for motor work. 
It is especially adapted for high voltages ranging in the neigh- 
borhood of 2,000 volts, and is guaranteed to break 2,000 volts 
successfully without arcing at the clips. 
This feature is accomplished by the method in which the car- 


LA ROCHE CIRCUIT BREAKER. 


bons are attached to the breaker. It will be noticed that the 
carbons are parallel to the clips, and as the breaker opens, the 
carbons attached to the blades open with a cam motion which 
keeps a rubbing contact on the stationary carbon until the 
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blades themselves are well out of the clips and at a safe distance. 
Then the circuit is finally broken through the carbons and below 
the clips, so that no burning of the clips or blades can possibly 
take place. 

The blades are of the wedge type and close into “V” shape 
clips. These are laminated and flexible to an extent, so that 
they adapt themselves to the shape of the blades, and absolute 
tight contact is thereby formed: The latch and trigger are 
made of case-hardened steel and are of the compound lever 
type, so constructed as to permit of a very weak solenoid being 
used, as the force of the blow required to operate the breaker 
will be very small. This method of construction is new in this 
style of instrument. 

The hinge posts and blade arms do not carry any current, and 
it will be noticed, by referring to the cut, that there are two 
phosphor bronze springs in each hinge. These springs are 
quite weak, and only sufficiently strong enough to give the 
switch a quick and sharp break. Owing to the peculiarly 
shaped blades and clips, it is an absolute impossibility for the 
circuit breaker to stick, and the construction of the clips tends 
to throw the blades out by their own action. This breaker 
would really operate without these springs in the hinge, the 
springs being there only to assist in quickening the motion. 

On the bottom of the lever arms are two projections which 
are parts of the blade frame, and come in contact with a buffer, 
so that when the breaker is opened and performing its function, 
the blow on the hinge post is reduced to a minimum. 

Underneath the solenoid is a copper tube upon which is 
marked the calibration in amperes and fractions thereof. Upon 
the end of this tube is a milled head screw and nut which ad- 
mits of adjusting the circuit breaker to open at any desired point 
within its guaranteed high or low ampere ratings. 

These circuit breakers are handsomely finished in copper 
throughout, no brass or iron being used. They are mounted on 
either white marble or marbelized slate bases, as may be de- 
sired, and require no remounting, as each breaker is provided 
with binding posts. It will operate in a box or panel board, 
requiring only five inches depth, and it is simply necessary to 
run a wire to said binding post without any other connections 
or mounting. 

Special care is taken in calibrating these instruments, and they 
are as reliable as an amperemeter. They are made in sizes from 
15 amperes up to 500 amperes. Above that, the manufacturer 
recommends the “Victor” No. 1 circuit breaker or the “Ideal” 
circuit breaker, both of which are manufactured by the firm of 
F. A. LaRoche & Co. 


The Bullock Electric Mfg. Co. 


The above company are preparing now to move out to their 
new shops in Norwood, Ohio. The machine shops have been 
finished for some time and the company could have moved in by 
this time, if they themselves had been in a position to move. 
The company have been so rushed with orders that they could 
not spare the time to bid the electrical apparatus they will 
need for their own use in Norwood. They are building two 
large generators, which are to be direct connected to a cross- 
compound engine built by the Lane & Bodley Company, of 
Cincinnati. These generators are to furnish power for the ma- 
chine shop, which is to be driven entirely by electrical power. 
As soon as these generators are completed, the company will 
move. The process of moving will be done in as short a space 
of time as is possible. The company has booked a good many 
orders in the last month and are in a very busy condition. 

It is rather interesting to note the orders for the various differ- 
ent types and sizes of machines for direct current the Bullock 
Company has received during the last month. This company has 
lately gotten out a new type of enclosed motor for use in fac- 
tories and machine shops for direct connection to cranes, ma- 
chine tools, etc. This is still being changed somewhat and will 
not be ready to illustrate for a couple of weeks. The Pacific 
Coast Borax Company ordered ten of these motors, amounting 
to 160 h. p., to be used to gear to various tools. The Midland 
Steel Company ordered these motors for their traveling cranes, 
‘and the Bullock Company lately received two more orders for 
these motors directly in headstock of lathes. 

The New York “Sun” has just ordered from the Bullock Com- 
pany another 30 h. p. press equipment, to be a duplicate of the 
equipments the company furnished them before. This equip- 
ment is for the Bullock teaser system. The Toronto “Globe” 
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also have ordered from the Bullock Company a like equipment of 
40 h. p. for a large Hoe press. Unwin Bros., of London, have 
ordered another press motor like their last. The Bullock Com- 
pany also have entered orders for a couple of generators for di- 
rect connection to gas engines, and a 100 h. p. motor and 150 
k. w. generator, slow speed, three bearings, for J. B. King, 
Roslyn, Long Island. Besides the above, the Bullock Company 
have received many orders for their standard apparatus. 


The Kelsey Noiseless Ratchet Brake. 


TEIS brake, manufactured by the Billings & Spencer Co., 

Hartford, Conn., and illustrated herewith, is not only 
noiseless, which is a great feature, but saves all the wear on the 
teeth, which most other brakes are subject to when the handle 
is turned in a backward direction. When the handle of the Kel- 


KELSEY NOISELESS RATCHET BRAKE. 


sey noiseless rachet brake is turned in a backward direction the 
teeth are raised clear of each other, as shown in the figure, and 
held there so long as the handle continues to be turned in that 
direction, hence there ig no noise or wear on the teeth. As soon 
as the handle is turned in the forward direction, or direction 
to apply the brakes, the spiral spring will force the upper mem- 


Forward Movement. Backward Movement. 
KELSEY NOISELESS RATCHET BRAKE. 


ber down into engagement with the lower member, as shown 
in the figure. The style of clutch is too well known to require 
any mention of its strength and durability over any single pawl 
and rachet brake. The handles are made of the best composi- 
tion and highly finished and the clutch members are of the very 
best material. 


THE FARR TEL. MFG. CO., Chicago, have just placed on 
the market a new magneto bell at a popular price, which has met 
with instantaneous success. 
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St. Louis as an Electrical Centre. 


It has become a well known fact with the electrical trade that 
St. Louis has made some very rapid strides during the past five 
years toward making it one of our prominent electrical centres. 
Every effort has been put forth by the manufacturers and elec- 
trical supply houses to accomplish this result, until to-day many 
of the prominent articles’ of electrical merchandise are manu- 
factured there, and many, if not all, of the well known manufac- 
turers of the country are represented. One of the most promi- 
nent electrical supply houses in the West is located there, and is 
fully deserving of its share of the credit for the effort it has 
made in bringing about this result. The house referred to is 
the Western Electrical Supply Company, which has not been 
slow to grasp the situation and has made great strides in the 
electrical supply business, until they now have a most extensive 
trade, and one which it has certainly earned by its efforts to 
bring St. Louis prominently forward in the electrical field. 


Formation of the Diamond Meter Company. 


The Diamond Meter Company, of Peoria, Ill., inform us that 
they have purchased all of the machinery, stock and material 
of the Diamond Electric Company, and will continue the manu- 
facture of the Scheeffer wattmeters and Scheeffer transformers. 
They will aim to retain the quality and high efficiency hereto- 
fore enjoyed by these goods. They have no connection what- 
ever with the Diamond Electric Company, and no Chicago 
office, hence all correspondence should be addressed to the com- 
pany at Peoria, Il. They will be prepared to fill all orders 
promptly. The officers of the company are: E. H. Couch, presi- 
dent; A. B. Fink, secretary; G. A. Scheeffer, engineer, and W. 
H. Heyle, director. 


“Stone City” Telephones. 


The Stone City Telephone Manufacturing and Construction 
Co., of Joliet, Ill., are putting a line of telephones on the mar- 
ket which range in cost from $2.25 to $15 each. The cheaper 
telephone is a serviceable instrument, but the price is put down 
low enough to tempt experimenters and others to purchase it, 
while for ordinary purposes it is claimed to be a very useful 
instrument. 
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RASTER CARBON RHEOSTAT CO., 231 South Canal 
street, Chicago, Ill., say that their patrons can tell more to the 
credit of their rheostats than they could induce people to be- 
lieve. They will gladly furnish catalogue, prices and informa- 
tion to those interested. 

ELECTRIC STORAGE BATTERY CO., Drexel Building, 
Philadelphia, Pa., are installing two batteries for the Metro- 
politan Street Railway Company, of New York. 

CHICAGO GENERAL FIXTURE CO., 169 Adams street, 
Chicago, Ill, show a style of fixture which combines neatness 
and beauty. This is but one of their many styles. 

RUSSELL ELECTRIC MFG. CO., 212 Eddy street, Provi- 
dence, R. I., are advertising the well known Russell mast-arms, 
hoods and cut-outs. One of the features of their system is that 
no wires are exposed. Their catalogue may be obtained. 

ELECTRIC APPLIANCE CO., 242 Madison street, Chicago, 
Ill., advocate the use of their new combined fuse block and light- 
ning arrester for telephone circuits. They say it affords abso- 
lute protection and is indestructible. 

R. SCHANDA & CO., 345 East Eigthy-second street, New 
York, furnish fuse links, fuse wire and specialties for light, power 
and railway service. They make them in capacities of 1,000 to 
10,000 amperes. Their latest price list is ready for distribution. 

O. C. WHITE CO., Worcester, Mass., are advertising adjust- 
able fixtures for incandescent lamps designed to meet the re- 
quirements of libraries, factories, shops, etc. Their catalogue 
“K” tells all about them. 

QUICK REPAIRS is the specialty of the Chicago Armature 
Company, 14 and 16 North Canal street, Chicago, Ill. 

WILLIAM T. PRINGLE, 1026 Filbert street, Philadelphia, 
Pa., claims to be the manufacturer of the best receptacle and 
een plug. He says his new style is the latest thing in this 
ine. 
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GENERAL ELECTRIC CO. are advertising Brush arc gen- 
erators of large and small capacities. Two or more circuits may 
be run from one machine with any distribution desired. 

SIPE & SIGLER, Cleveland, Ohio, have something to say 
regarding a public test of a Willard central station battery. 
They say that their frequent claims of the superiority of their 
battery have been made in the most perfect good faith, and that 
experiments continue to justify their claims. 

McINTOSH-SEYMOUR CO., Auburn, New York, N. Y., 
show four gridiron valve engines just installed in the new plant 
of the U. S. Electric Lighting Company, Washington,, D. C. 


The details of this installation are to be found in an article de- 


scriptive of that station which appears in another part of this 
issue. 


THE WESTERN ELECTRIC CO. has distributed a number 
of its bulletins, No. 7002, which are descriptive of arc lamps of 
its manufacture. Any person interested in the operation of an 
arc light plant and who has not received a copy of this bulletin 
will be sent one upon request. 

SIEMENS-HALSKE. The general Eastern office of the Sie- 
mens & Halske Electric Co. of America has been removed to 
the Land Title Building, Philadelphia, Pa. Their New York 
office, for local business (Metropolitan District), is now located 
at Room 511 Cable Building, 621 Broadway, New York City. 

ST. LOUIS, MO. The steady supersession of the open arc 
lamp on multiple circuits by the enclosed arc lamp is remark- 
able. Within the past few months the Missouri Edison Electric 
Light Company, of St. Louis, Mo., has placed not less than 700 
General Electric single globe enclosed arc lamps upon its alter- 
nating current circuits. These are used for interior illumination, 
and are giving satisfactory service. They replaced 18 ampere 30 
volt open arc alternating lamps. 

CHARLES E. GREGORY CO. By order of the court, Judge 
Carter presiding, the Charles E. Gregory Company, of Chicago, 
have purchased all visible assets of the defunct Electrical Ex- 
change, which assigned Sept. 22, 1898. In order to save the 
expense of moving this stock, they are holding a bankrupt sale 
of supplies and machinery. Everything sold there is guaranteed 
to be as represented and some big bargains can be had. 

THE WARREN ALTERNATING CURRENT APPARA- 
TUS, manufactured in Sandusky, Ohio, being of the inductor 
type and constructed on latest and most improved lines known 
in dynamo designing, has gained its high reputation strictly 
upon its meritorious points, among them being absolutely per- 
fect electrical and mechanical construction and workmanship, 
highest efficiency, close regulation, no continual expense for 
repairs, cool, steady and noiseless running, and, last but not 
least, its peculiar simplicity. The Western Electrical Supply 
Company, of St. Louis, Mo., the general sales agents for this 
apparatus, will with their well known facilities continue to sus- 
tain its reputation. 

MR. E. P. IRVING, secretary and treasurer of the Faries 
Manufacturing Co., Decatur, Ill., says they have doubled the ca- 
pacity of their old factory by adding new buildings and machin- 
ery, and even now are working overtime to fill orders for their 
product. 

THE RASTER CARBON RHEOSTAT CO., Chicago, have 
moved from their old factory on South Clinton to their splendid 
new quarters, 231 South Canal street. Their factory is newly 
equipped throughout. 

THE ELECTRIC APPLIANCE CO. are meeting with great 
success in the sale of their combination fuse block and lightning 
arrester for telephone work. It seems to fill a large demand for 
an efficient device for protecting telephone. apparatus, and the 
Electric Appliance Company have yet to hear of a single case 
where it has failed to operate in an entirely satisfactory manner. 

MANAGER LUTHY, of the Royal Electric Co., Peoria, IIl.. 
reports gratifying demand for single phase alternating appar- 
atus and transformers. They recently closed a contract for sev- 
eral 2,000 light generators for central station use. 

PACKARD TRANSFORMERS. It has always been the pol- 
icy of the Packard Company to improve their material whenever 
opportunity offered. Their model ’98 Packard Transformer rep- 
resents their latest improvement in the transformer line. They 
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claim to have a transformer which is at the very top notch of 
transformer construction, and a novel plan of guaranteeing just 
exactly what each transformer will do. All of their claims, guar- 
antees, etc., are fully set forward in a special circular, which can 
be had from the Electric Appliance Company, Chicago, Western 
agents for the Packard goods. 


eh 

MESSRS. R. S. HALE and J. S. Codman, 31 Milk street, 
Boston, have formed a partnership for the practice of steam, 
electrical and other engineering, in all their branches of esti- 
imate, test, inspectsion, etc. 

F. R. HARRIS, Waterbury, Conn., reports receiving good 
orders from several electrical concerns for special alloy wire 
which he draws to order. Mr. Harris manufactures on order 
fine brass, copper, German silver, phosphor bronze or brass 
wire for electrical purposes, and solicits correspondence from 
consumers of these goods. 

ANCHOR ELECTRIC CO., Boston, are now represented in 
New York and the Middle Atlantic States by Mr. H. G. Issertel, 
formerly of the old Walker Co. He will open an office in New 
York City some time in November, and will carry the entire line 
of Anchor specialties. 

RELIABLE ELECTRIC MFG. CO., Worcester, Mass., re- 
port a steadily growing demand for their entire line of tele- 
phones, transmitters, receivers, etc. Their goods, this firm claim, 
are superior to the majority of telephones now on the market, 
and are giving excellent satisfaction wherever installed. The 
factory has been running busy on full time. The Reliable Elec- 
tric Co. will be pleased to mail catalogue with prices to any ad- 
dress upon application. L. M. Petterson is president, C. J. Ek- 
stedt, treasurer, and W. E. Sundberg, general manager. 

BIBBER-WHITE CO., 49 Federal street, Boston, having 
bought a glass plant for making glass insulators under their 
standard mark, “B. W. Co.,” are closing out about 250,000 in- 
sulators not so marked, at low prices, including standard pony, 
double petticoat pony, regulars, and deep groove double petti- 
coat. They are desirous of offering in any size lots at attractive 
prices, and invite inquiries and correspondence on the subject. 

BERLIN IRON BRIDGE CO., East Berlin, Conn., are 
erecting the extension of the foundry for the Benjamin Atha & 
Illingworth Co., at Harrisan, N. J. This extension is 51 tt. 
wide and 152 ft. long. The framework is of steel throughout. 
The sides are covered with corrugated iron on steel purlins, and 
are arranged for suitable doors and windows. The side col- 
umns support a 30-ton electric crane, having a span of 46 ft. The 
roof construction is of steel trusses and purlins arranged with 
openings in the roof for skylights. 


NEW 


THE AMERICAN ELECTRICAL & MAINTENANCE 
CO., of 451 Greenwich street, New York, which on Oct. 4 
passed into the hands of Aldred K. Warren, president of the 
company, and Francis Higgins, as temporary receivers, on the 
application of the directors of the company, now report that 


their business is still on the increase. All contracts are receiv- 
ing the same careful attention that they received in the past, and 
the receivers having had orders from the court to continue the 
business of the company, new contracts are being daily entered 
into. For the past few weeks the shops of the company have 
been crowded with repair work, and so satisfactory is the condi- 
tion of their affairs and the outlook for business, that it is ex- 
pected that within a few weeks the company will be reorganized 
with a larger capital, which was primarily the object of having 
receivers appointed. 

MR. GEORGE T. HANCHETT, the well known electrical 
and mechanical engineer, has recently addressed himself to the 
inventors and manufacturers in the form of a small folder. He 
therein states in a most business-like manner his past experi- 
ence in the shop, drawing-room and college, and solicits the pat- 
ronage of all who want devices developed, designs prepared and 
modified, tests made, or specifications drawn up. Mr. Hanchett 
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is certainly well fitted for such work and deserves a continuance 

of the confidence of his numerous friends and acquaintances in 

= profession. His offices are at 123 Liberty street, New York 
ity. 

SING SING, N. Y. The Berlin Iron Bridge Co., East Ber- 
lin, Conn., are erecting for the Seamless Metal Co., Sing Sing, 
N. Y., across the railroad tracks connecting the different parts 
of their plant, a steel foot bridge. The bridge consists of lattice 
trusses about 68 feet long, supported on steel trestles bent at 
either end. Underneath the bridge is a substantial trolley beam 
designed to carry loads from the adjoining building to the 
switch track of the railroad underneath the bridge. 

NEW YORK CITY. The opening of the conduit trolley 
service on Eighth avenue was celebrated in great style last week 
by the West Side Improvement Association. Twenty-five special 
cars ran over the line, decorated, from Fourteenth street up- 
town, and the band of the Ninth Regiment went along. The 
return was marked by fireworks. The people cheered them- 
selves hoarse over the “deadly trolley.” The Metropolitan Co. 
has done a very rapid piece of work there. 

THE WESTERN UNION COMPANY has sold its building 
at 16 and 18 Broad street to the New York Stock Exchange for 
$825,000, a price of $212 per square foot. It will not give up 
possession for a year or two, when the exchange will enlarge its 
facilities. 

UTICA, N. Y. The Utica Belt Line Railroad Company are 
erecting on the line of their road a new riveted lattice bridge 
having a span of about 75 feet. It is known as the Halfway 
Bridge. It is a modern structure in every way for the class of 
work which it is called upon to do. It is to be all steel except 
the cross-ties on which the rails rest. The Berlin Iron Bridge 
Co., East Berlin, Conn., have the contract for furnishing and 
erecting the steel work. 
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The Development and Present Status of Sub- 


marine Telegraphy and Cables.’ 

BY HERBERT LAWS WEBB. 
WE. BRIGHT’S massive volume has all the evidence of be- 

ing a labor of love, performed by one to whom his profes- 
sion is the single object of his devotion. It was high time that 
submarine telegraphy, an industry born and raised in England 
and spread out over the globe during a period of fifty years al- 
most exclusively under the British flag, should have a standard 
volume in the English language treating of its history and gen- 
eral technical features. Mr. Bright, in spite of his youth and 
consequent short practical experience compared with that of 
many other cable engineers, is thoroughly well fitted to take 
upon himself the task of filling this conspicuous gap in electrical 
literature. He was practically born a cable engineer, and was 
brought up, one might say, amid the aroma of the cable factory. 
Since starting in life for himself, some sixteen years ago, he has 
served on the engineering staff of the Silvertown Company, 
assisting during that time in the manufacture, testing, laying and 
repairing of many thousands of miles of cable. With this amount 
of actual experience and the command of the data amassed by 
his father, Sir Charles Bright, who won fame in cable laying in 
the days of its infancy, it will be acknowledged that Mr. Bright 
is well qualified to deal with both the practical and the historical 
aspects of the oldest branch of electrical engineering. 

In his preface Mr. Bright states that his work was originally 
founded on Winschendorff’s book, “Traité de Télégraphie Sous- 
Marine,” published in 1888. The present reviewer had occasion 
to point out some years ago as a curious fact that the only thor- 
ough piece of literature on submarine cable engineering was in 
the French language. All the more curious because up to the 
publication of M. Wiinschendorff’s excellent book the submarine 
cable industry was almost exclusively British, and scarcely a 
mile of international cable had been made out of England or 
laid by any but a British ship. Witnschendorff, then, neces- 
sarily took most of his material from British sources, and Bright’s 
first idea was to turn Wiinschendorff back into English, naturally 
adding and revising in the light of his experience and command 
of unpublished material. Such a plan, once begun, very natur- 
ally developed into one of far wider scope, until in the present 
volumie we have what is practically an original production that 
owes little more to Wiinschendorff than the inspiration which set 
our author to work. 

Mr. Bright divides his subject under three general heads: His- 
tory, Construction and Working. He disclaims dealing with 
the laying, repairing and testing of cables, except incidentally, 
and refers readers interested in those branches of the subject to 
other works, such as Wilkinson’s “Submarine Cable Laying and 
Repairing.” This, we think, is a pity, as the reader of a volume 
on submarine telegraphs could probably spare some of the mat- 
ter devoted to history and working for a concise account of the 
operations connected with the laying and repairing of deep sea 
cables. In fact, we may say at the outset that the absence of a 
section dealing with modern cable engineering from this point 
of view strikes one as a serious omission. However, it is not 
for the reviewer to quarrel with the author for planning his work 
in his own way, but rather to deal with the work as it is pre- 
sented to readers. 

Mr. Bright devotes to Part I., History, about 200 pages; to 
Part II., Construction, about 300, and to Part III., Working, a 
trifle under 200 pages. The construction of submarine cables, 
therefore, very properly is the subject to which the largest sec- 
tion is devoted, and is that which will be of most interest to 
readers in this country. 


1 Based Submani Tel phs b by Charles Bright, F. R. S. E., etc., 
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CABLE HISTORY. 


Part I. is divided into five chapters. In the first, entitled “Early 
Subaqueous and Submarine Telegraphy,” Mr. Bright traces the 
first known suggestion of submarine telegraphy to a Spaniard 
named Salva, who advanced the feasibility of such a method of 
communication in a paper read before the Barcelona Academy’ 
of Sciences in 1795. The first actual experiments were made by 
Sommering, Schilling, Sharpe and others some sixteen to eight- 
een years later. In 1838 and the following year actual subaque- 
ous telegraphy was accomplished by Pasley, in England, and by 
O’Shaughnessy, in India. In 1840 Wheatstone exhibited com- 
plete plans for a cable across the English Channel, but it was not 
until ten years later that such a cable was actually laid, the ex- 
periments of Morse and Armstrong in this country and the adop- 
tion of gutta-percha as an insulator intervening between Wheat- 
stone’s suggestion of a Channel cable and the actual carrying 


‘out of the work by the famous Brett brothers, in August, 1850. 


The Bretts were enthusiastic promoters of submarine telegraphy, 
and their unbounded faith in its future is shown by their forming 
the “General Oceanic Telegraphic Company,” which was pro- 
visionally registered in June, 1845. The first cable across the 
Channel demonstrated the practicability of submarine cables and 
then came to an untimely end at the hands of Dr. Russell’s “pis- 
cator ignobile,” whose ruthless knife made short work of the 
strange, slim rope of percha and copper which his anchor 
brought to the surface. 

Next year an iron-armored four-conductor cable was success- 
fully laid, and was opened for public traffic on November 13, 
1851. This marks the real beginning of submarine telegraphy, 
and the 1851 Dover-Calais armored cable was the prototype of all 
the submarine cables that have since been laid. The remainder 
of this chapter describes the various cables between England 
and the Continent that rapidly followed the successful line of 
1851. 

It is evident that the germ of ocean telegraphy was in the 
minds of many men, and the moment that the submarine cable 
was a practical success varfous enterprising and far-seeing men 
turned their energies to the grand work of mooring the new 
world to the old. Mr. Brights next chapter is entitled “The 
Dawn of Ocean Telegraphy,” and gives a vivid picture of what 
seemed in those days an enterprise of fabulous ambition—the 
construction and laying of the first Atlantic cable. In spite of 
the most primitive and crude methods of manufacture, of fan- 
tastic arrangements of machinery for laying the cable, and mur- 
derous outfits of batteries and induction coils for signaling, the 
cable was actually laid and worked for a few days. The author’s 
father deservedly became Sir Charles Bright (at the early age 
of 26) for the great feat of successfully laying the short-lived 
Atlantic cable of 1858. 

The way had been blazed, but the early failure of the cable 
was a crushing blow to the devoted band of financiers and engi- 
neers who had carried on a two-years’ struggle against enormous 
difficulties and discouragement, not the least of which was the 
scoffing disbelief of all those, on both sides of the Atlantic, not 
directly connected with the great enterprise. Atlantic cable pro- 
jects were postponed for a time and the subject was meanwhile 
investigated scientifically. A Parliamentary committee gathered 
much information regarding the causes of failure and the requi- 
sites for success, as discerned by the keenest engineers who had 
taken up cable work. Improvements in machinery for both man- 
ufacture and laying were devised, and Thomson, Varley, Clark 
and Bright laid down the laws of signaling and devised the sys- 
tem of electrical units now the A, B, C of electrical engineers. 
All this is told with much detail by Mr. Bright, and reading his 
interesting account of the Dawn of Ocean Telegraphy one easily 
sees that in this period was also the dawn of electrical engineer- 
ing. 

Mr. Bright’s next chapter, “Developments,” takes the reader 
into the period of successful enterprise which saw the final com- 
pletion of two workable Atlantic cables by Sir Samuel Canning 
in the Great Eastern, in 1866. After this the development of 
successful cable laying was active and uninterrupted by any fail- 
ure of magnitude, and the chapter proceeds with the narrative of 
the more important cable enterprises down almost to the present 
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day. This chapter contains two interesting maps showing the 
shore ends and general connections of the North Atlantic cables 
on each side of the ocean. These maps and the accompanying 
text afford a striking illustration of the immensity of the inter- 
ests that bind together the United States and Great Britain, the 
latter of which, as appears clearly in the excellent chart of the 
cables of the world at the end of the chapter, is the “central of- 
fice” of the world’s telegraph system. 

“There are,” says Mr. Bright, “altogether fifteen cables at the 
bottom of the North Atlantic, which are usually termed ‘Atlantic 
cables.’ Of these, the first three are absolutely dead—as well as 
buried; nine are in perfect condition for duplex working, and 
three are at the time of writing, rendering a fairly satisfactory 
account of themselves—with the help of occasional repairs—in 
simplex working.” To the twelve working cables mentioned by 
Mr. Bright must now be added the French cable which was be- 
gun last year and completed and opened for traffic a month or 
SO ago. 

It is startling to read, in view of the present huge telegraph 
trafic across the Atlantic, that the first rate was $100 for 20 
words and $5 for each additional word. These steep figures 
came down at first to $50 for 20 words, then to $25 for 10 words, 
and later to $7.50 for five words of five letters each. When a 
word rate was introduced it was put at $5 a word, and it was not 
until 1872 that the rate came down to $1 a word. The present 
rate of a shilling, or a quarter, a word was not permanently 
adopted until 1888. 

The last chapter of Part L is devoted to a most interesting 
“Miscellaneous and Commercial Resumé,” in which Mr. Bright 
takes up the Pacific cable project in all its various aspects, dis- 
cusses “Engineers and Contractors,” “Telegraph Ships,” ‘Cost 
and Life of a Cable,” “Codes,” and a variety of other subjects 
connected with the practical and commercial side of submarine 
cables. The construction of a Pacific cable, thinks Mr. Bright, 
-will not be much longer delayed. From an engineering point of 
view, there are no insuperable obstacles. The greatest depth 
along the route is only some 700 fathoms more than the depth 
already successfully dealt with. Mr. Bright believes that the 
project will be put into execution rather through politico-com- 
mercial and imperial motives than purely commercial ones. 

Mr. Bright gives the total length of telegraph cable laid as 
about 170,000. nautical miles, representing about fifty millions 
- sterling, or, approximately, a capital cost of $1,500 per nautical 
mile of cable laid. The figures given represent the whole actual 
capital originally invested in the cable companies for the pur- 
poses for which they were formed, and do not represent either 
the actual cost of the cables themselves or the present market 
value of the united capital of the companies. The shares of most 
of the successful companies are worth a good deal more than 
par to-day and the total value of the world’s cable system is 
probably nearer seventy millions than fifty. 

The cost of a submarine cable to its purchaser may nowadays 
be roughly estimated at $750 per nautical mile, and the cost of 
its submersion at about half as much, making the total average 
cost about $1,125 per nautical mile. This is assuming average 
conditions all round. <A large core would send the price up, as 
would also a large proportion of the more expensive shore-end 
and intermediate types of cable. The cost of.laying naturally 
increases with the distance of the points to be joined from the 
place of manufacture, with the difficulties met with and with the 
lack of knowledge of the bottom, necessitating special surveys 
which usually consume much valuable time. 

The life of a cable is a point on which Mr. Bright hesitates to 
declare himself. Various authorities place it at from thirty to 
forty years under good conditions. Where cables rest on the 
hospitable globigerina ooze they have been picked up after 
twenty years in as good condition as when they left the factory. 
Still, damage comes from all manner of sources; teredos, sword- 
fish, sharks, whales, submarine rivers, submarine earthquakes, 
and other less startling phenomena of the bottom keep some 
forty cable repairing ships busy in all parts of the globe, and 
cables have to be treated in the depreciation accounts as a quick- 
wearing plant. Repairs sometimes cost enormously, the record 
case being nearly $500,000 for repairing one of the Atlantic cables 
a few years ago. The average rate allowed for maintenance and 
repairs is from $30 to $40 per nautical mile per year. Mr. 
Bright gives much interesting data on these points and on the 
earnings of cables, but we might fill pages with quotations. The 
total traffic of the world’s cable system he estimates at about 
6,000,000 messages a year. 
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Part I. concludes with an Appendix devoted to the Postoffice 
submarine cables connecting England with Ireland and the Con- 
tinent, and another on Submarine Telephony, describing the 
London-Paris line. An interesting description, with complete 
drawings, is given of the Postoffice: cable steamer. “Monarch.” 
An excellent chart of the: world showing the cables both taid 


. and projected is inserted at the end of this section of the hook. 
‘It is reproduced herewith. 


THE CONSTRUCTION OF CABLES. 


- Part II., dealing with construction of cables, is divided into five 


chapters covering: The Conductor, The Insulating Envelope, 
Jointing, Mechanical Protection and Strength, The Completed 
Cable, and has appendices of wire tables and complete spécifica- 
tions for cables. In the first chapter Mr. Bright traces the his- 
tory of copper as a conductor for electric cables and gives much 
valuable data regarding the early experiments with. coppes and 
cable conductors in particular. The adoption of the stranded con- 
ductor was settled in the early days of the cable industry. The 
steady rise in the size of submarine cable conductors, to meet 
the demand for increased speed in signaling, is accentuated in 
the specifications for the recent “Anglo” and “Commercial” ca- 
bles. The first Atlantic cable had a conductor weighing 107 
pounds per knot, insulated with gutta-percha weighing 261 
pounds per knot, and this was the heaviest core so far made. As 
a result of scientific research, the specification for the 1865 cable 
called for a conductor weighing 300 pounds per knot, insulated 
with gutta-percha weighing 400 pounds per knot. The conduc- 
tivity of the copper was to be at least 85 per cent. The core of 
the latest Commercial cable is:made up of 500 pounds of copper 
and 320 pounds of gutta-percha per knot, and that of the latest 
“Anglo” of 650 pounds of copper and 400 pounds of gutta-percha 
per knot. The last mentioned conductor is half as large again 
as the hard-drawn copper wires on the telephone circuits between 
New York and Chicago. It is to be borne in mind, too, that 
whereas the copper used for the 1865 300-pound conductor had a 
conductivity of only 85 per cent., the 650-pound conductor of 1894 


‘has a conductivity of 100 per cent. or over, so the increased elec- 
_trical efficiency is very much greater than appears by a mere 


comparison of the weights. Mr. Bright gives an extremely in- 
teresting discussion of the electrical, mechanical and commercial 
conditions that govern the design of submarine cable cores. The 
description of handling the copper wire in the factory and lay- 
ing it up into the stranded conductor is most complete, and is 
well illustrated by drawings of the machinery employed. 

In his chapter on The Insulating Envelope, Mr. Bright traces 
the introduction of gutta-percha back to 1843, but it was not until 
several years later that its applicability to the insulation of elec- 
tric wires was recognized by Werner Siemens and by Faraday. 
Siemens claimed priority and seems actually to have made the 
first die-covering machine for applying the gutta-percha to the 
wire, in 1847. After that date experiment and progress were 
rapid, and gutta-percha promptly became the recognized insu- 
lator for submarine cables. The supply of the gum is unfor- 
tunately limited and tends to diminish. The price of the raw 
material was once as low as od. (18 cents) a pound in England. 
It now ranges from 4s. 6d. to 7s. ($1.10 to $1.75), and has been 
as high as $2.50 a pound. Mr. Bright gives a very full account 
of the different varieties of gutta, the sources of supply and the 
methods of collecting. Then follows a detailed account of the 
physical properties of the material, the methods of cleansing and 
manufacture, the electrical properties and the effect of the press- 
ure of the water on the insulator of a submerged cable. The 
description of the various cleansing and masticating processes is 
done with much detail, and is thoroughly illustrated by drawings 
of the machines used; one only wonders that when the gutta has 
been through them all it has strength enough left to cling to any- 
thing. In this chapter the reader gets a very thorough picture 
of the manufacture and treatment of “core,” the application of 
the gutta-percha to the conductor, with all the ingenious machin- 
ery involved, and the testing of the completed article. The re- 
quirements of different classes of core are all very fully gone 
into. At the end of the chapter Mr. Bright makes a quite unnec- 
essary apology for its length, pointing out that the subject is of 
importance, as the cost of the gutta-percha dielectric forms 30 
large a proportion of the total cost of a cable. The chapter is 
replete with most valuable and interesting data and needs no 
apology, especially, as Mr. Bright points out, because the sub- 
ject has not been dealt with fully in any previous treatise. Insu- 
lated wire manufacturers in this country should possess Mr. 
Bright’s book for this chapter alone. 
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In dealing with india-rubber Mr. Bright describes its origin 
and early history in his usual painstaking way and discusses its 
use for submarine cable cores, for which purpose the well known 
Hooper’s core was specially designed. In tropical climates vul- 
canized india-rubber has a better chance of existence than gutta- 
percha; it stands the temperature better and the teredo and other 
submarine borers do not seem to fancy it as much as they do 
gutta-percha. It also has a lower specific electrostatic capacity 
and a higher specific resistance. Yet in spite of these advantages 
vulcanized rubber has not displaced gutta-percha as an insulator 
for submarine cables, and, in spite of the great improvement in its 
manufacture, is not likely to do $0 until gutta-percha becomes so 
scarce that cable makers will be forced in despair to fall back 
on the best substitute. The reason is, of course, that vulcanized 
rubber is not so reliable as gutta-percha. Engineers know ex- 
actly how gutta-percha will behave under given conditions, but 
with vulcanized rubber they can never prophecy with any feeling 
of certainty just what will happen. All this is set forth very 
fully in Mr. Bright’s discussion of the relative merits of gutta- 
percha and vulcanized rubber for submarine cable cores. 

Following a short description of the various substitutes for 
gutta-percha and rubber that have been proposed and are in 
actual use, comes a very excellent chapter on “Jointing,” in 
which the operations of jointing gutta-percha and vulcanized 
rubber cores are minutely described and very thoroughly illus- 
trated. This is a very important part of any cable-laying opera- 
tions, even where cables are laid in pipes under city streets and 
are accessible at manholes placed a codple of hundred feet apart. 
But when the joint has to be dropped to the bottom of the ocean, 
a couple of miles below the surface and hundreds of miles from 
the shore, it and its maker become of paramount importance. A 
drop of perspiration on the hand of the jointer, or an awkward 
manceuvre with the lamp or tooling iron, may cost the owners 
of the cable many thousands of pounds. For these reasons early 
writers on jointing submarine cable cores used to write in large 
capitals; Mr. Bright, who stops short in his demands on the 
printer at whole sentences in large capitals, enforces the import- 
ance of the subject by plentiful repetition and an extra liberal 
use of dashes, parentheses, asterisks and daggers. 

The main trouble about writing on jointing is that it is work 
which, as Mr. Bright points out, cannot be learned from a book. 
Another annoying feature of jointing submarine cables is that 
the joint for a final splice cannot be tested on the ship. A sol- 
emn performance is always gone through for the sake of the 
moral effect on the jointer; but the test actually reveals nothing, 
and when the bight is lowered over the bows it is accompanied 
by an unspoken prayer that the jointer has stood up to his record 
and turned cut a perfect job. 

In his chapter on “Mechanical Protection and Strength,” Mr. 
Bright gives an admirable account of the various coverings by 
which the core has to be surrounded to become a completed 
cable, and of the processes and machinery by which these cover- 
ings are applied. Those not familiar with deep sea cables will 
find this chapter something of a revelation. The varied condi- 
tions under which cables have to exist in different parts of the 
world have caused the mechanical portion of the cable to become 
a very much more complex affair than is generally imagined. 
The evolution of the mechanical protection given to the precious 
core, and the protection of the protection, is very interestingly 
traced in this chapter. 

First, in many parts of the world the core has to be protected 
against the greed or mischievous curiosity of submarine borers. 
Of these there are several varieties. The teredo navalis is mainly 
met with in tropical waters, but he has a northern cousin, Lim- 
noria tenebrans or Limnoria lignorum, who carries on researches 
in colder waters, such as those of the English Channel. To keep 
out these costly insects the core has to be sheathed with metal 
tape, which is put on over a bedding of cotton tape. The metal 
tape is usually of brass, though it is interesting to learn that in 
the recent Amazon River cable, Messrs. Siemens Brothers cov- 
ered the core with a lead tubing. Such a covering has the ad- 
vantage that, besides being teredo-proof, it forms an air-tight 
covering for the gutta-percha, preserving it from decay in dry 
soil. This would be an important point even if it only applied 
to the beach portion of a shore-end, where faults often occur, 
but such cable would come in very well for the connections be- 
tween the cable huts and the town offices which are now often 
made by ordinary deep sea cable laid in trenches. 

After the core protection naturally comes the inner serving 
of hemp or jute. This part of the cable serves the double pur- 
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pose of forming a cushion between the sheathing wires and the 
core, and of giving sufficient diameter to the cylinder to contain 
the number of iron wires that will assure the requisite mechan- 
ical strength to the completed cable. The properties of jute, now 
usually employed, the preservative processes and the methods of 
applying the serving are fully described, and illustrated by draw- 
ings of machinery. 

In approaching the subject of sheathing, Mr. Bright, who in- 
dulges here in an extra allowance of footnotes, gives an inter- 
esting discussion of the various styles of sheathing for different 
situations and different types of cable. In general, it may be said 
that shallow water cables need sheathing that will resist abrasion, 
and deep water cables need sheathing of great tensile strength, 
to stand the strain of paying-out and of picking-up for repairs. 
The size of sheathing wires varies from .o7 inch to .4 inch, and 
the number from ten to about thirty-six. Deep sea cable is 
sheathed with Bessemer or homogeneous wire having a break- 
ing strain of over 80 tons to the square inch. For intermediate 
and shore-end types this great tensile strength is not required, 
and softer metal of less breaking strain is used. Shore-end cable 
usually has two sets of sheathing wires, being made up of the 
ordinary deep sea type, covered with a second serving of jute 
surrounded by a sheathing of very stout iron wires; this outer 
heavy sheathing is sometimes composed of strands of three wires 
instead of.single wires. Shore-end cable is built to withstand the 
wearing action of movement caused by the tide, rocks, anchors, 
trawls and other disturbing elements incident to shallow waters. 
The difference between the shore-end and the deep-sea type is 
apparent when it is considered that the latter usually weighs 
from 1 ton to 134 tons per nautical mile, whereas the former 
weighs from 20 to 27 tons per nautical mile. Cable makers in this 
country, who deal exclusively in cables to be laid in shallow 
waters, will be particularly interested in Mr. Bright’s discussion 
of this branch of cable making. In this chapter he deals very 
completely with the whole subject of sheathing water cables, 
from the various tests applied to the wire, through the entire 
process of building up this very important part of the cable. 
The several methods of protecting the sheathing wires from de- 
cay are discussed in full and all the machinery used for the 
sheathing of cables is described and illustrated in detail. A simi- 
lar thorough description of the outer covering applied to the 
cable carries us through to the completed cable, which is reached 
in this chapter. 

As regards the output of finished cable, Mr. Bright informs us 
that the larger factories have ten to twelve cable machines, for 
all types. Each of these machines could, under pressure, turn 
out from five to six nautical miles (30,400 to 36,500 feet) in a day. 
The average output, under ordinary circumstances, is about 30 
nautical miles a working day. In the case of the 1894 Commer- 
cial cable, work was carried on day and night, and cable was 
turned out at the rate of 50 to &5 nautical miles every 24 hours. 
Night work on cable making is not encouraged, however, owing 
to the bad light for the work and also because it involves a shift 
of “hands” of less experience than that of the regular working 
force. 

This section of the book, which will repay careful study by 
every one interested in the management of a cable factory, even 
when the product is not the ocean type of cable, concludes with 
a chapter on the completed cable. This chapter deals with the 
mechanical requirements and tests of the completed cable, and 
various data relating to the weight, specific gravity and strength 
of various types of cable. To complete the information under 
the head of the completed cable, two specifications are appended 
to this section of the book, one to illustrate the representative 
deep sea cable and the other the representative shallow water 
cable. The first refers to the 1894 Anglo-American cable and 
the second to the four-conductor cable laid by Siemens Brothers 
for the British Postoffice in 1891 between the coast of Norfolk 
and Borkum Island, Germany. The deep sea section of the 1894 
“Anglo” is laid in depths of 2,600 fathoms, whereas the maxi- 
mum depth in the North Sea, which the Anglo-German cable 
crosses, is only 20 fathoms 

Mr. Bright concludes this portion of his subject by a short dis- 
cussion of “Light Cables,” i. e., cables in which iron sheathing 
wires play a subordinate part or no part at all in the mechanical 
make-up of the cable, a hemp covering or sheathing taking par- 
tially or entirely the place of the iron. Mr. Bright, as usual, 
goes carefully and conscientiously into the historical and theo- 
retical data regarding light cables, but very rightly treats them 
as either curiosities or ingenious attempts to out-manceuvre nat- 
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tural conditions and requirements that must assert themselves in 
the long run. The non-armored cable is a lost cause as far as 
any practical use on a large scale is concerned. 


THE WORKING OF SUBMARINE CABLES. 


The third part of the book, on “The Working of Submarine 
Telegraphs,” contains a quantity of useful and interesting matter 
and is written in a more straightforward style, with fewer inter- 
polations and footnotes than occur in the previous sections. 
Probably Mr. Bright gained by practice in the progress of his 
task, for certainly this section, while the most technical of the 
three, is the easiest to read. It is divided into five chapters: 
“Theory of the Transmission of Signals through Cables,” “Sig- 
naling Apparatus,” ‘Duplex Telegraphy,” “Machine Transmis- 
sion” and “Recent Developments.” The first chapter contains 
a mathematical discussion on the theory of the propagation of 
signals through long cables, and explains in a very thorough 
and detailed way the working of cables by the use of “curbed” 
signals and of condensers. This is followed by an extremely in- 
teresting section on the speed of signaling. On the speed of a 
cable depends its earning capacity, so this subject is a vital one. 
In Mr. Bright’s dealing with it one can follow the progress cf 
the science of long distance telegraphy from the early days, back 
in the fifties, when the luminous-minded Thomsons and Varleys 
evolved its laws, up to the present time, when machine transmit- 
ters pump messages through a thousand tons of copper at a 
speed that would tax the ability of a dozen of the cables of thirty 
odd years ago. The speed of signaling, or, rather, the carrying 
capacity of the cable, has been increased in every direction. By 
increasing the copper the fitness of the cable for fast working 
has been increased. The standard core for cables of under 1,000 
miles is 107 pounds of copper per nautical mile. The 1865 Atlan- 
tic cable had 300 pounds per nautical mile of copper of low con- 
ductivity. Later Atlantic cables had 400 pounds of copper of 
high conductivity, and the 1894 “Anglo” cable—the champion 
cable of the world—has 650 pounds of pure copper per nautical 
mile, practically a ton of copper to every three miles! The aver- 
age speed of hand transmission with expert operators is about 
20 words per minute. By efficient duplexing the cable carries 
nearly double the amount of traffic. With machine transmission 
the 1894 “Anglo” cable is worked at from 45 to 50 words a min- 
ute each way. The working speed of the early Atlantic cables 
was from eight to ten words a minute, so that large cores, du- 
plexing and machine transmission, enable one cable to-day to 
carry traffic that would have swamped eight or ten thirty years 
ago. A good many of the world’s cables can carry all the traif- 
fic they get without recourse to automatic transmission or even 
to duplexing, and with very few exceptions the high pressure 
that demands the extreme speed mentioned above is peculiar to 
the Atlantic cables. i 

In dealing with signaling apparatus Mr. Bright describes and 
illustrates in detail the various instruments used in cable teleg- 
raphy, such as the Brown-Allan relay, the mirror and the siphon 
recorder. The last is, of course, the most important, as it is used 
on all cables of over a few hundred miles and has almost entirely 
displaced the mirror except on cables where the traffic is very 
light. The numerous improvements that have been made in the 
recorder since its invention by Lord Kelvin in 1867 are fully de- 
scribed and illustrated. About the most important of these was 
the vibrator, invented by Mr. G. F. Pescod, when working one 
of the Central and South American cables in 1884. Mr. Pescod 
discovered that the recorder signals were enlarged and better 
defined when the siphon was in a state of vibration. He promptly 
adopted means for keeping the siphon in continual vibration and 
this important invention has been adopted, with individual modi- 
fications, all over the world. This chapter is replete with well 
executed drawings and diagrams of the working parts and con- 
nections of siphon recorder installations. 

The next chapter gives a fascinating account of the develop- 
ment of duplex telegraphy as applied to long cables. The early 
history of duplexing is traced back to Dr. Gintl, of Vienna, who 
apparently first conceived the idea in 1853. Siemens had a differ- 
ential duplex at work in 1854. In 1858 Farmer suggested the 
Wheatstone Bridge duplex, but the differential system was prac- 
tically alone in the field and applied to land lines only, until J. 
B. Stearns, in 1872, devised a duplex involving the use of con- 
densers in the artificial line to balance the capacity of the cable. 
The artificial line containing distributed capacity and resistance 
had been invented by Varley in 1862, but to Mr. Stearns is due 
the practical application of it to duplexing. The next important 
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development was in 1875, when Herbert Taylor and Alexander 
Muirhead invented what is known as the Muirhead artificial ca- 
ble, which imitates the electrical properties of the real cable al- 
most to perfection. ‘The result of this device,” says Mr. Bright, 
“was that duplex cable working from that time became possible 
in practice; and the system has since been applied successively 
and successfully to almost all the cables now in operation at the 
bottom of the sea, thereby: increasing their capacity by some 90 
per cent.” The development of the Muirhead and Taylor duplex 
system is traced very thoroughly in the succeeding pages, with 
the usual liberal allowance of theoretical and working diagrams. 
The most important improvements were the introduction of the 
“‘double block” system, or the substitution of condensers for re- 
Sistances in the arms of the bridge, and the introduction of a 
low resistance rheostat at the apex of the bridge. This last fea- 
ture facilitates final and accurate adjustment of the whole sys- 
tem. The “double block” system has almost entirely superseded 
other duplex methods. About 75,000 nautical miles of cable have 
been duplexed by the Muirhead system. 

The chapter on Automatic or Machine Transmission deals 
with a branch of telegraphy that has recently assumed great im- 
portance on the Atlantic lines, where the nature of the traffic de- 
mands the acme of speed and accuracy. Business men in Lon- 
don have long ago come to consider New York, telegraphically, 
as forming part of the British inland telegraph system, so ex- 
traordinarily rapid a service having been developed by sharp 
competition for telegraph traffic between the two most active 
business centres in the world. Machine transmission has enabled 
the companies to cope with a rapidly growing traffic and main- 
tain the high standard of service which they had themselves set 
and which their customers hold them to by strenuous complaints 
at delays that in an inland service would pass unnoticed. 

The first application of machine transmission to cables was 
made in 1879 by Messrs. Belz and Brahic, who modified the 
Wheatstone automatic transmitter to work a Froment relay as 
a current reverser. The Belz-Brahic system was adopted by the 
French Government for working the Marseilles-Algiers cables. 
These cables are about 500 nautical miles long, and have the 
standard core of 107 pounds copper and 140 pounds gutta-percha 
per nautical mile. The working speed of the automatic system is 
about 1,800 words per hour simplex and about 3,500: duplex. In 
1888 Mr. Herbert Taylor, who has been one of the most ingeni- 
ous and distinguished workers in submarine telegraphy although 
his name has generally been eclipsed by the more sonorous one 
of Muirhead, designed an automatic transmitter for the Anglo- 
American Telegraph Company, the pioneers of Atlantic teleg- 
raphy. This instrument is on the Wheatstone principle, adapted 
to send the cable code of signals. It has received successive im- 
provements at Mr. Taylor’s hands and is to-day a simple and 
efficient mechanism whose speed is limited only by the electrical 
constants of the line. On the 1894 Anglo cable it has achieved a 
speed, sending press messages, of fifty five-letter words a minute. 
Mr. Delany’s ingenious automatic transmitter, which dispenses 
altogether with the Wheatstone rocking beam, substituting steel 
brush contacts between which the perforated slip is drawn, is 
next described and illustrated. Excellent results have been ob- 
tained with the Delany transmitter on various of the Atlantic 
cables, the speed on the 1894 “Anglo” running up to 251 letters 
per minute, or a trifle over the record of the Taylor transmitter. 
The Taylor and Dearlove automatic curb transmitter, the Wil- 
mot, Cuttriss, Muirhead and Saunders automatic transmitters 
and some others are described and illustrated. The advantages 
of machine transmission on submarine cables are summed up by 
Mr. Bright somewhat as follows. The signaling speed is limited 
only by what the core will carry and the receiver record. The 
average speed of hand sending on long cables is not much over 
20 words a minute, although the very best operators are capable 
of running up to 30 or 35 for short spells. The siphon recorder 
has a possible speed to-day of about 100 words a minute. So the 
problem for the cable owners and their engineers is to determine 
how much it is worth while to spend on core to attain a signal- 
ing speed of anything up to 100 words per minute. This will 
naturally depend on the traffic. Other than increase of speed 
the advantages of machine transmission are greater uniformity 
and better definition of signals and greater freedom from errors 
by the elimination of the personal equation at one end of the 
line. Machine transmission on cables is principally confined at 
present to the Atlantic cables and some of the longer and busier 
sections of the Eastern Company’s system. 

Mr. Bright’s final chapter is entitled “Recent Developments,” 
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and contains a discussion of various inventions for the improve- 
ment of cable telegraphy. Among these are Delany’s cable re- 
lay and sounder, Muirhead’s Universal Transmitter, adapted for 
both Morse and recorder working, and the work of Cuttriss, 
Raymond-Barker, Taylor and Dearlove in cable relays. Mr. 
Bright does not believe in the practicability of a relay at the end 
of a long cable, owing to the inherent difficulty of the changing 
zero. An interesting discussion of “leak” and compensating cta- 
bles follows, describing the methods designed by various work- 
ers, Taylor, Dearlove, Silvanus Thompson and Preece, to over- 
come the retardation of long cables. A short account of Smith 
and Granville’s multiple core air space cable is given, with figures 
and illustrations. This cable, with a total weight for the four 
conductors of 940 pounds of copper and 940 pounds of gutta- 
percha per nautical mile, gives a KR of 1.012 per nautical mile, 
as against the KR 2.0719 per nautical mile of the London-Paris 
telephone cable with 640 pounds of copper and 1,200 pounds of 
gutta-percha per nautical mile for the four conductors. A short 
length of this air space submarine cable has been successfully. 
laid in the Solent and gives excellent electrical results. To be 
strictly up to date, the book concludes with a short account of 
Marconi’s experiments in wireless telegraphy. 

` Taking Mr. Bright’s book as a whole, it bears all the evidence 
of a remarkable amount of painstaking labor. Mr. Bright seems 
to have read and studied about everything that has been written 
and printed on the subject of submarine cables, and on this fairly- 
voluminous mass of matter—much of it buried in patent specifi- 
cations and transactions of engineering societies—he has brought 
his own experience and judgment as a cable engineer to bear 
with good effect. He has produced a book which certainly ought 
to be in every electrical library as a book of reference, and which 
ought to be read and studied for its practical information by 
every manufacturer and user of insulated wires and cables. To 
telegraph men the world over it goes without saying that “Sub- 
marine Telegraphs” will be a work of fascinating interest from 
start to finish. 


The New French Atlantic Cable. 


AS has been previously announced in these columns, the new 
“French” transatlantic cable connecting Brest on the 
coast of France with Cape Cod, our Massachusetts station, was 
formally opened on August 17 in the presence of the acting 
Secretary of State of the U. S., Mons. Cambon, French Minister, 
and the officials of the French Embassy at Washington, when 
friendly greetings and congratulatory messages were exchanged 
between Presidents McKinley and Faure. The cable was man- 
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ufactured and laid by the Société Industrielle des Telephones, 
and is owned by the Compagnie Française des Cables Télé- 
graphiques. The ship Frangois-Arago had been fitted up with 
the necessary appliances to do the laying of this cable, which is 
by far the longest submarine cable in existence, it being 3,165 
nautical miles in length. It is also remarkable in having a 
heavier core than any other section, the next heaviest being 
the Anglo-American company’s 1894 cable, the length of which 
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is 1,845 miles. In view of these facts, which make this cable 
of special importance, the following figures, which have been 
kindly furnished to us by the French Telegraphic Cable Com- 
pany, will be of interest: 

The core of the cable consists of strands of copper wire cov- 
ered with an insulating covering of gutta-percha. The con- 
ductor consists of a strand of 13 copper wires weighing 660 
pounds per nautical mile, of 6,074 feet, and composed of a cen- 
tral wire of 0.12-inch in diameter surrounded by 12 joined wires 
wound in helix form. 

The resistance of the conductor thus formed does not exceed 
1.850:ohm per nautical mile, at a temperature of 24 degrees cen- 
tigrade. The dielectric weighing 400 pounds per nautical mile 
is formed of three layers of gutta-percha alternating with as 
many layers of Chatterton compound, the first of these being 
applied directly on the conductor so as to fill up the interstices 
left by the wires. 

The electrical resistance of the dielectric thus formed is not 
less than 250 megohms nor more than 1,500 megohms per nau- 
tical mile at a temperature of 24 degrees centigrade. 

The total weight of the core is 1,056 pounds per nautical mile 
for the copper and 400 pounds for the gutta-percha. The electro- 
static capacity of the cable is 0.50 microfarad per nautical mile. 

The sending speed of this new cable, which, as above stated, 
is a trifle less than twice the length of the Anglo-American cable, 
is about go letters per minute simplex. It has not been duplexed 
as yet and when this is done it will be interesting to compare 
the -relative speeds of transmission of these two cables. These 
figures and those regarding the earning power on capital cost 
will, we trust, soon be forthcoming. From the data on hand, 
however, it appears that for the same length, the speed of the 
French cable should exceed that of the English cable by one 
per cent. 

The core is covered with 2 layers of hemp or of tanned jute 
applied wet and wound in opposite directions so as to protect 
it from the wires of the armature. The protecting envelope of 
the cables is composed of jointed metallic wires of different 
kinds, diameters and number, in accordance with the types shown 
in the figure. The envelope of the deep sea cable, type D, is 


composed of 24 steel galvanized wires of 0.067 of an inch in 


diameter, and of medium resistance, after galvanization, wound 
in a helix, the minimum strain before breaking being 160,000 
pounds per square inch. The breaking resistance of the cable 
thus formed is not less than 11.451 metric tons. Another deep 
sea portion is very similar, except that the breaking strain is 
14.314 metric tons. The envelope of the intermediary cable 
marked C is formed of 15 galvanized iron wires of 0.13 of an 
inch in diameter, after galvanization, wound in a helix, minimum 
breaking strain 52,800 pounds per square inch. The breaking 
resistance of the cable thus formed, is not less than 9.374 metric 
tons. - ' . 

The enyelope of the coast cable marked B is composed first 
of.an.envelope of galvanized iron wires, similar‘to that of the 
deep sea cable, type D, as regards the number arid diameter of 
the wires, and of a second envelope made of 15 galvanized iron 
wires of 0.2 of an inch in diameter, after galvanization, wound 
in a helix, the minimum breaking strain being 52,800 pounds 
per square inch. The breaking resistance of the cable thus con- 
stituted is not less than 25.352 metric tons. 

The envelope of the shore end cable marked A is composed of 
first an envelope of galvanized iron wires, similar to that of 
the deep sea cable, type D, with regard to the number and diam- 
eter of the wires, and then of a second envelope formed of ten 
strands of 3 galvanized iron wires of 0.16 of an inch in diameter 
after galvanization, wound in a helix, the minimum breaking 
strain being 52,800 pounds per square inch. The. breaking re- 
sistance of the cable thus formed is not less than 31.915 metric tons. 

The metallic erivelope is finally covered with two layers of 
rough jute twine, or of two linen tapes, Johnson & Phillips 
system, steeped with bituminous and silicious composition, ac- 
cording to professional rules. 

The exterior diameter of each type thus covered is not more 
than; 


For the deep sea cable........... 22 ee cece cece .. e. 1.067 inches. 
For the intermediary cable ...............eeceeeee el. 279 “ 
For the coast cable ......... cece ccc ee ce ence eee 1.891 “ 
For the shore end cable .................. Sate eres 2.167 “ 


The tests of insulation, of resistance and of capacity which 
were made after the completion of this cable, and which 
lasted several days, were of the most satisfactory kind. This 
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cable, which is laid further South than all other transatlantic 
cables, is considerably less affected by earth currents, then they; 
ne this on account of its distance from the Newfoundland 
shores. 


New Telephone Exchange at Newport, R.I 


HE wealth, importance and social activity of Newport, 
Rhode Island, have always made a good telephone service 
necessary and have done much to develop the system in that 
city. For some time past the Bell-lessees in that territory, the 
Providence Telephone Company, have been operating an ex- 
change in the Gas Building, but during the current year the 
construction of a big exchange has been pushed forward, and 
we are now able, through the courtesy of the Newport “Daily 
News” to show a good picture of this new exchange. As will 
be noted, the service now has a building all to itself. 
The new building contains all the latest and best electrical — 
appliances for telephone service. While the structure is a hand- 


some one nothing has been allowed to detract from its useful- 
ness in order to add to its beauty merely. Passing through the 
front entrance on Spring street one finds himself in a small 

ee 


vestibule which admits to the general office on the first floor. - 
This room is neatly furnished in oak and has a counter of the 
same material for the clerk in attendance. At one side are three 
sound-proof telephone booths for local or long distance connec- 
tions, making a well furnished pay station. A telephone has been 
installed at the main counter where the clerk can call the ope- 
rating room to make the proper connections for the occupants 
of the booths. Each booth is equipped with the latest improved 
telephone desk. Behind the counter is a door opening. into the 
private office of the superintendent, Mr. Wright, and this room, 
also finished in oak, is furnished handsomely in the same ma-. 
terial. 

The cables enter the basement from Spring street. At present 
there are but four cables run in, but there are facilities for 
twelve when the business warrants their.use. Each. cable con-. 
tains 240 wires. These cables are opened in the basement and 
the wires carried to the distributing frame on the first floor in 
the rear of the general office. From this frame the wires con- 
tinue upwards and are connected with the switchboard on the 
second floor. 
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In the test room on the first floor where the distributing frame 
has been placed is also a power plant of three small Crocker- 
Wheeler dynamos, oné of them connected with a storage battery 
consisting of four groups of cells which supply the transmitter 
and the self-restoring drops on the switchboard. In this room all 
breaks or accidents to the wires are located, the operators re- 
porting any faulty connections to the man on duty there. This 
system will save much time and trouble in hunting up breaks. 
The building is lighted by electricity and heated by steam. 

On the second floor is the operating room containing a switch- 
board of the latest design, capable of accommodating nine ope- 
rators and at present equipped for six. The switchboard is of 
Western Electric design. Along the face of the board are call 
numbers of subscribers on self-restoring drops, and a row of 
multiplying jacks, while on the table are the answering and con- 
necting plugs, listening keys and buttons for call bells. The 
wires to connect the switchboard pass up from the distributing 
_frame on the lower floor. The board is of the new “lamp” type. 
` On the face of the switchboard before each operator is a small 
electric lamp to attract the attention of the operator when a 
call number drops. All parts of the board are dust proof, and 
it is adapted to either ground or metallic circuits. Following the 
removal, the system is to be changed from the present grounded 
to a metallic one. The switchboard is equipped for four hun- 
dred wires and has a capacity of three thousand. This room 
is lighted by a skylight in the roof and due provision is made 
as usual for the comfort of the operators. 

Ground was broken for the construction of this building in 
October, 1897. The-architects are Perkins.and Betton, of Bos- 
ton, and the builders Friend and Maguire, of Newport. The 
underground cables which enter the building were begun in 
March, 1897, and since that time three miles of trench have been 
constructed. About 85 miles of overhead wires were removed 
to be replaced by the underground system and about three miles 
of overhead cable were taken down. As soon as the new build- 
ing is working smoothly there will be several more miles of 
wire removed. Mr. Harry C. Christian has had charge of in- 
stalling the electrical machinery in the new building. 


Rails—Their Construction from a Scientific 
Standpoint.' 
BY A. T. MOXHAM. 


M any years ago. the London & North Western Railway 

Company, of England, reached the conclusion- that what 
was known as a “soft” or low carbon rail gave the longest life, 
and its conclusions were honestly based upon what appeared to 


- be clear-cut, practical experience. This was reinforced shortly 
afterwards by Professor Dudley, at that time acting for the Penn- 
sylvania Railroad Company, who gave the result of tests that 
on the face of them were to be relied upon. His paper was an 
able contribution to the knowledge of the day. His general con- 

- clusions led to the “soft” rail, and he went further and endeav- 
ored to determine by comparison a factor for each special chem- 
ical ingredient. His conclusions created something akin to a 
sensation, and they were bitterly opposed by the steel experts 
of the time. Perhaps the fact that the steel manufacturer of that 
day was not sufficiently master of the situation to economically 
produce the ideal rail, according to Dr. Dudley’s standard, may 
account for a good deal of the opposition. During the same 
period, however, notwithstanding these deductions, the tendency 
of the rail called for in actual practice was always to higher car- 
bon.: The writer himself during this interval was a supporter of 
the “soft” or ductile steel for rails, and even to this day, and in 
view of what is to follow, it is to the writers mind a question- 
able thing whether a steel of great ductility and only of moderate 
hardness is not the steel for steam railroad purposes. It must 
be remembered, however, that the problem of wear upon a steam 
raifroad is a very different thing from that of wear upon a street 
railroad. The rail in steam railroad use presents a clean head, 


1Paper read before the N. Y. State St. Ry. Assoc., Sept., 1898. Abstract. 
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because the rail is not buried. It has to oppose principally a 
rolling friction, for the number of times per mile that steam rail- 
road trains are stopped is very few, taking a general average. 
The street rail, on the other hand, has not only to meet this roll- 
ing friction, but has to contend with the grit from the surround- 
ing roadbed, and with stops every few feet. Not only are the 
stops incomparably more frequent, but they’are again multiplied 
into a greater number of units, as many individual cars are the 
rule on street railroads as against the occasional train: of the 
steam road. 

Being unable to reach positive conclusions from the published 
authorities and from personal contact with the steel experts of 
the country, or even from our own experience, it was determined 


‘to conduct experiments to this end. 


The experiments have lasted for three years. The first en- 
deavor was to take broadly a “soft” steel and a “hard” steel for 
the rails to be tested, securing the difference by carbon alone, 
leaving all other ingredients as nearly as possible the same. 
The experiment with these was started in October, ’95, and has 
been continuous ever since. In June, 1896, additional rails were 
added to the experiment, supplied by the West End Street Rail- 


_ way Company, of Boston, who at that time had determined 


(with wisdom as will be seen subsequently) upon a steel both 
hard and ductile. The conclusions, therefore, are based upon 
what may be described as soft steel, hard steel, and steel both 
hard and ductile. 

The rails (some 33 in all) were laid in the South Eighth street 
tracks of the Nassau Electric Railroad, of Brooklyn. They were 
laid continuously, so that the same car is obliged to pass over 


‘every rail, and therefore each rail is subject to the same wear, 


and the wear on the head only is considered. Street traffic is 
ignored. The point was selected as one that would give great 
wear in a short time in order to reach early conclusions; as the 
cars pass this point at extremely short intervals. 

There were seventeen rails of low carbon (viz: averaging .28); 
fourteen rails containing high carbon (viz: .59), and two were 
West End rails. The least wear shown was in the West End 
rail, the hard rail follows a good second, while the greatest wear 
is shown in the soft rail. 


Soft. Hard. West End. 

Carbon. ciuscss docs do aaa 280 59 .570 

SINON tsi waasuness eae ee Ss .026 .056 234 

Phosphorus. .......... cess eeees .106 .097 .050 

Sil PNUF oie ds chats a:sced sire are 066 .059 .078 

Manganese. iccccies xo. eocaciuns ow. .790 83 980 

1.268 1.632 1.912 

Ea tas behada season ane soe 98.732 98.368 98.088 

T00. 100. 00. 

Special grade. ......... cece eee ee . 7.855 7.841 7.825 
Based on iron only; ignoring the 

metalloids. .......cccceseeeeces 7.956 ` 7.971 7.977 


The average monthly wear amounted to .0007 for the West 
End rail, .0012 for the hard rail and .oo17 for the soft rail. The 
results of the experiments are conclusive on this point. We will, 
therefore, in the subsequent analysis, start with this as a fact. 
We will refer first to the physical test, and take last the question 
of chemical compositions. In the physical tests we will take 
first: 

A. Specific gravity. The specific gravity of the iron in the 
different rails stands as follows: 


Solt Fall i555 ih. cS kt neran a ave teas ereea sce tee .7956 
Pare Tall onde dese kee si vou eee strate eee eas .7971 
West End ratlwihs sc aiek date ee a e se eertides EARRA -7977 


It is interesting to note the very close relations of this arbi- 
trary specific gravity to the relative wear as shown in the test. 


` This is not a point to be ignored, because it is an exponent of 


the mechanical treatment, and it explains consistently in this, 
as in many other cases, why the material with apparently (but 
not really) the lightest specific gravity will show the best results 
in use. The analysis shows that what is needed, as may be ex- 
pected, is the densest steel. 


Taking now B., Tension and Compression Tests. In the ten- 
sion tests the ultimate strength stood as follows: 
Solt falee rae EE E eae 75,860 Ibs. 
Hard falee ra ea E EEEN ERAEN 118,100 lbs. 
West End rail..........-..0508- veccecccceeeesesess 120,380 Ibs. 
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Closely following the determined wear. In elastic limit the 
relation is: 


SOM: ralera hola pices O ele ee bak 45,730 lbs. 
Hard fah isco scan i eee E E ed-cus hee 62,500 Ibs. 
West: End Palle sceve see sete oh ces aee E Eala 53,160 Ibs. 


This, it will be noted, does not follow the rule of wear, and in 
‘this is a lesson, the indication being that, having secured a given 
amount of hardness, and consequently of strength, that the more 
ductile the rail the better the wear. In the compression tests the 
same lesson is learned. The elastic limit of compression stand- 
ing at: ' 


OOll TA weclataganeenyncbtoncuccuwek van orate euueatedees 35,000 
Hard {Fall cose ieee eria a cesdcawusedeqen cues a 50, 300 
West End Tally si cet See aioes sae Seon eee 47,100 


At a glance it would appear that the rail compressed the least 
would wear the longest, but where difference in compression is 
indicative of greater elasticity without a sacrifice of ultimate 
strength, it is within reason to the good. 

We will deal now with chemical composition, comparing first 
the soft and hard rails. 

As stated before, the only variation in chemical composition 
which we need look at in this comparison is the carbon, for 
while there is a slight variation between the two silicons in the 
given rails, the total percentage of silicon in either is not a fac- 
tor, and can therefore be ignored. The greater durability of 
the hard rail as compared with the soft rail speaks for the higher 
carbon, and it may here be noted that so far as the higher car- 
bon is concerned it involves no higher cost to the street railway 
men. 

We all know that we can use a street rail until at least one-half 
ineh is worn away from the head, or .5 inch. On this basis, and 
taking the average wear of the different rails as shown in the 
test, it would take 

25 years to wear away 1⁄4 inch with the soft rail; 

35 years to wear away } inch with the hard rail; 

60 years to wear away 4 inch with the West End rail, 
and this is the case of a road which represents not average, but 
excessive wear, the rails in question having borne the wear of 
heavily loaded cars running on an average of 580 per hour for 
20 hours per day, during the time of the experiments, or a two- 
minute headway. This means during the busy part of the day 
less than one-half minute headway and during the night hours 
a wider interval. Taking the ordinary line its average headway 
is less than this, consequently the theoretical wear would be 
greater. Now, all of us who are interested in electric roads and 
have used girder rails are aware -of the fact that we do not get 
anything like this wear, and this being the case we have got tə 
‘look to something else besides quality of steel. I think we all 
know what the cause is, and I am glad to again emphasize it be- 
cause it discloses a great evil we are still suffering from without 
-realizing it to the extent we should—the defect is in the joints. 

The conclusions we are led to seem to me to be as follows: 

First, that for street railway use a hard rail will give the best 
results. 

Second, that the most economical way to secure this hardness 
is by increase of carbon, accepting the manufacturer’s standard 
specifications for the other ingredients. 

Third, that the next step should be towards an improvement cf 
the joints. 

As is well known to all present, the writer has pinned his faith 
to the electric welded joint as settling the question once for all 
by making the union homogeneous with the rail and possessing 
an advantage from an electrical standpoint in the matter of con- 
ductivity. Nevertheless the cast-welded method also demands 
careful consideration. It is certainly preferable to anything in 
- the nature of splice bars that we know of, provided one glaring 
fault can be overcome, viz.: the softening of the steel that occurs 
from the large body of hot cast metal located at that point, and 
it would appear that some means could be devised to overcome 
this evil. 

Fourth, after making the joints perfect, what we have termed 
the “West End rail” would certainly justify its extra cost. As 
the analysis of each rail is embodied in this paper I need not here 
refer to it. 

The great lesson I would once more emphasize is that until 
you get the joints perfect you need not worry about the quality 
of your steel; anything in the shape of steel—the very cheapest 
you can buy—will last longer than the joints will permit you io 
keep your rails in the track. 
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The Cost of ‘City Traction. 


President Vreeland, of the Metropolitan Street Railway Com- 
pany, New York City, has furnished to the “Street Railway Jour- 
nal” comprehensive tables showing the cost, earning capacity, 
etc., of the various street lines under his control; on this the 
“Journal” has compiled an exhaustive review of -the subject as 
relates to the conduit trolley and other powers. 

While the experience of several years must be awaited before 
exact conclusions can be reached on such questions as the cost 
of maintenance and renewals, actual operating cost figures are 
now at hand on which to base some satisfactory estimates. An 
idea of the relative cost may be gained from the following table 
extracted from President Vreeland’s statement, covering the 
quarter ending September 30: 


Cable. Electric. Horse. 
Mileage ..........ce0ee05s REEN .. -27.4fo 39.1% 33.7% 
Receipts per car mile ............... $0.333 $0.260 $0.288 
Operating expenses per car mile...... 0.175 0.100- 0.179 
Net earnings per car mile ............ 0.157 0.159 0.109 
Prop. operating expenses to gross... .52.7% 3.6% 62.1% 

Detailed expenses per car mile: 

Power sarees e a anges eew es .$0.020 $0.013 $ao69 
Transportation .........cceeccseees ....- 0.079 0.064  .0.062 
General so seo -is ia ose nlewde ca twas ses 0,014 0.009 0.016 


These and other figures are discussed editorially in the present 
issue of The Engineer. 


Electric Traction by Water Power on Italian 
Railways. 


THE high cost of coal in Italy has induced the Italian Gov- 

ernment to consider the possibilities of electric traction on 
the railways, which in Italy are owned by the Government, but 
operated by private companes, utilizing the abundant water 
power of the Peninsula. Attention has been recently attracted 
to this problem by a publication on the subject by A. Afan De 
Rivera, ex-Minister of Public Works of Italy. The aim of the 
writer, in pointing out the possibilities of utilizing the consid- 
erable water powers of Italy for the electrical operation of most 
of the Italian railways, is to demonstrate the necessity of-the 
Government protecting its own interests, by -exercising great 
caution in awarding concessions.for the use of water powers, re- 
fusing them whenever it should be thought to be of future ad- 
vantage to the State, especially in case the applicants for con- 
cessions are mere speculators or acting for third parties. He 
recommends to the Government to invite reliable concerns to 
submit plans and make trial tests on a large scale, limiting, how- 
ever, the obligation of the Government to the payment of a stipu- 
lated amount in case the trial tests are satisfactory and in ac- 
cordance with contract specifications. The Government should 
not be under any obligations to the contractor should ‘the tests 
prove unsatisfactory, the latter in this case assuming all charges 
for changing over and returning to original conditions the en- 
tire equipment upon which the test was made. 

Technically, the writer of the pamphlet advocates the third- 
rail system, basing his argument upon the results obtained with 
the third rail by the New York, New Haven & Hartford Ry.; 
he also advocates the series system, which constitutes 2 block 
system, and, in his opinion, reduces to a minimum the causes of 
accidents. In the opinion of the author, who is a general tn the 
army, requirements for the safe defence of the country from 
either external or internal enemies, would absolutely prohibit the 
rial trolley on the Italian railways, and the third-rail system 
seems to him the only one admissible at the present time. He, 
however, in this proscription, does not include the overhead 
feeder transmission line from the generating station to the rail- 
way. 

Replying to the publication of A. Afan De Rivera, the railway 
company operating the “Adriatica” line points out ‘the incon- 
sistency of prohibiting the zrial trolley on the portion along the 
railroad for reasons of national defence, but allowing it to be 
used on the main transmission line, which.is the main artery 
connecting the railway with the very heart of the system, name- 
ly, the central station. Electric traction, says the Adriatica Com- 
pany, must be taken as it is, with all its advantages and all its 
faults, and if it is true that important economies, increased safety 
and improved service can be expected from the centralization of 
the generators of energy, we must expect some disadvantage 
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of this system such as the risk of interrupting the whole railway 
service increased, as it would be in the case of electric traction, 
by the greater liability of a breakdown either in the central sta- 
tion or on the primary feeder lines. In this particular the zrial 
trolley and the third-rail systems are equally vulnerable. 

The publication seems to be of a political character, and there 
appears to be a desire to discredit the work of political op- 
ponents who have lately dealt with this matter in Italy. 


A Real Trolley Road for London. 


A special dispatch from London, England, of Oct. 11, says: 
“The American trolley car yesterday won the first victory in 
London. The Highways Committee recommended the grant- 
ing of permission to the United Tramways Company to equip 
with the overhead trolley a part of its track on the Uxbridge 
Road, a thickly settled part of the West End, though not in the 
fashionable section. As a concession to the prejudice of con- 
servative Londoners the company promised to discontinue it if 
the line proves unsuitable. For years capitalists have tried to 
introduce the trolley system in London, but until now their 
efforts have been vain. The old tram cars were never allowed 
to run within the limits of the ‘city,’ and those in the metro- 
politan district are ramshackle, double-decked horse affairs. 
Surface traffic of passengers is now transacted almost wholly by 
omnibus and cab.” 


A Trolley for Santiago de Cuba. 


A franchise for an electric road from Santiago to the cemetery 
and to El Caney has been granted by Gen. Wood to prominent 
local business representatives. It will be an immense boon to 
the public, though hardly likely to pay more than expenses for 
the first three years. 
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A LABORATORY MANUAL OF ELECTRO-THERAPEU- 
TICS. By Prof. Wm. J. Herdman and Frank W. Nagler, 


B.S. Ann Arbor: George Wahr, 1898. 163 pages; 534x9 
inches; 53 illustrations. Cloth. Price, $1.50. 

There was a time when the majority of the popular electrical 
works were written by men carrying the title of M. D. after 
their names. Those volumes are long since out of date and no 
regrets need be felt at their passing. The physician of to-day, 
however, is in some respects relatively less well-equipped than 
his brother of fifty years ago, for the simple reason that the 
science of electricity, especially that branch devoted to electro- 
therapeutics, has all been developed, one may say, within the 
last twenty or twenty-five years. Not that electricity was not 
used before that period—we need only recall the Abbé Nollet— 
but it is only within a comparatively recent period that it has 
been studied systematically as a healing agent, and the laws laid 
down for its intelligent application. 

The authors have in this work given us the results of their 
experience as teachers in the laboratory, and in fact the work 
is designed as a laboratory manual for the student of medicine, 
concerning electricity and its relation to animal economy. As a 
laboratory manual, therefore, the work is of an intensely practical 
nature, and every statement is followed up by experiment and 
example, so that he who follows it out will have the subject 
thoroughly inculcated in his mind. 

The first part of the work is devoted tp experiments meant to 
familiarize the student with the electrical apparatus he has to 
deal with and the principles of electrical measurements which 
these instruments are designed to record. This is followed by 
descriptions of and experiments with the apparatus used by the 
physician in his electrical practice, including the galvano-cau- 
tery, apparatus for cataphoresis, electrolysis, induction machines 
of various kinds, etc. The practical application of all these vari- 
ous apparatuses is fully gone into. At the end of the work we 
find adequate reference to diagnosis by the X-rays and the 
methods of their application. We also notice a very interesting 
short chapter on the relation of magnetism to living organism. 
The experiments made by the authors are similar to those re- 
ported by d’Arsonval, to the effect that the alternating mag- 
netic stress is in some way related to a quickened metabolism 
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of tissue; that magnetic energy goes through some transforma- 
tion and appears as physiological energy. It is to be noted, how- 
ever, that while the currents employed by d’Arsonval were of 
the high potential and high frequency character, the current 
employed by the authors was only of 52 volts pressure, and the 
frequency of alternation but 248 per second. 

The work ought to find ready acceptance among physicians 
and others interested in electro-therapeutic work. 


Conditions of Luminosity in Vacuum Tubes. 


Mr. Edwin S. Ferry has a communication to the “Physical Re- 
view’ on the relations between pressure, current, and luminosity 


of the spectra of pure gases in vacuum tubes. He describes his 
methods, fully, and gives his results in a series of tables and 
curves, which lead to the following conclusions regarding the 
luminosity of the separate spectral lines of gases in vacuum tubes 
under different conditions of pressure and current strength: (1) 
With gas pressure of from 0.25 mm. to 4.00 mm. of mercury, 
and current strengths of from one milliampere to six milliam- 
peres, the luminosity of the separate spectral lines of gases ata 
given pressure is directly proportional to the amount 
of strength. This is in exact parallelism with K. Ang- 
strom’s observation that the energy of the luminous radiation, as 
well as the total radiant energy of a gas rendered luminous by 
an electric current, is directly proportional to the current 
strength. (2) With constant current, the luminosity of a spec- 
tral line of a gas increases as the pressure decreases, at first 
slowly and then more rapidly. The curve showing the relation 
between the pressure of the gas and the luminosity of a spec- 
tral line is regular, but is different for different lines. The 
research work was performed in the Physical Institute of the 
University at Upsala, and in conclusion the author expresses 
his obligations and thanks to Prof. Knut Angstrom for the as- 
sistance and encouragement he received from him. 


The Magnetic Deflection of Diffusely Reflected 
Cathode Rays.’ 
BY ERNEST MERRITT. 
i is now known that X-rays are developed in a Crookes’ tube 
at all places where the cathode rays encounter a solid ob- 
stacle. In the tubes now made the cathode rays are usually 
“focussed” on a piece of sheet platinum, and the X-rays pro- 
ceed from this focus. But other rays are developed at this point 
as well as Rontgen rays, and are the cause of the brilliant fluor- 
escence which usually covers about half the glass of such tubes. 
These rays are deflected by a magnet like cathode rays. In 
this they differ from X-rays, which are entirely unaffected by 
the most powerful magnetic field. Goldstein, who first observed 
these rays, believed them to be cathode rays that had been 
diffusely reflected from the platinum, just as light would be 
scattered by a roughened surface. S. P. Thompson believed that 
the rays were intermediate between cathode rays and X-rays, 
and has proposed for them the name “para-cathodic rays.” 
The author has measured the deflection of the “para-cathodic 
rays” in a given magnetic field, and compared it with the mag- 
netic deflection of the direct cathode rays in the same tube. No 
difference could be detected in the behavior of the two sets of 
rays. This fact must be looked upon as an argument in favor of 
Goldstein’s view. According to the generally accepted theory, 
cathode rays consist of small negatively charged particles re- 
pelled at enormous speed from the cathode. It seems probable 
that when these particles strike an obstacle some are stopped, 
and by their impact produce the X-rays; a few of the particles 
may, however, rebound like elastic balls. The particles that 
rebound will then travel off with practically undiminished ve- 
locity and will form the “para-cathodic rays,” possessing all the 
properties of the original cathode rays. The author is therefore 
of the opinion that “para-cathodic rays’ are really the same 
as cathode rays, and result from diffuse reflection. 5 


1Read before the A. A. A. S. Abstract. 
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Farewell to the Street Railway Cable. 


| fal sharp contrast to the policy pursued by certain street rail- 
way managers in keeping from those engaged in similar 
pursuits the results of their experience, is the recent generous 
action of Mr. H. H. Vreeland, president of the Metropolitan 
Street Railway Company, of New York City, in giving to the 
street railway public a transcript of the private cost sheets and 
other records of that great company. These interesting figures, 
published in the November issue of the “Street Railway Jour- 
nal,” are really the first in the history of street railroading, by 
means of which a true comparison of the relative cost of opera- 
tion of cable, electric and horse railways in a single city and 
under substantially the same conditions can be made. It is, of 
course, needless to remark that on account of the honesty of 
the figures, the accuracy of their distribution among the differ- 
ent branches of the service, and the careful methods of ad- 
ministration and of bookkeeping pursued by a company trans- 
porting over 250,000,000 passengers per annum, their impor- 
tance to railway companies cannot be overestimated. Particu- 
larlv to foreign railway managers, who are contemplating a 
change of motive power these figures will come as a Godsend 
and will materially aid them in their work and shed light on 
many obscure and difficult problems which they will be called 
upon to solve. However, in attempting to apply the results of 
this company’s experience to any particular road, it should be 
borne in mind that they are the outcome of an experience in a 
city which is peculiarly favored in the matter of climate and 
cleanliness or dryness of streets, the rainfall and snowfall dur- 
ing the year being extremely small. And again, how many 
cities have a traffic of sufficient density to warrant them to con- 
struct a system of railways costing initially $50,000 to $100,000 
per mile of single track? The introduction of or change to such 
a system, having reference to the underground conduit, would 
mean the financial ruin of most small street railway comparies. 
Leaving then the correct use of these significant figures to the 
judgment of each individual company, they provide abundant 
material from which general conclusions regarding the relative 
advantages of cable, electric and horse railway operation can 
be drawn. They prove once again most conclusively that the 
power of the horse must be exerted in other directions in the 
future than in the propulsion of street cars, and that from eco- 
nomical considerations alone there is no place for the cable in 
modern street railroading. To show what faith the Metropolitan 
Company has in its improved electric trolley conduit system we 
need only mention the astounding fact that during the last 
fifteen months, 35 miles of double track have been converted 
from horse to underground electric traction on Second, Madi- 
son, Sixth, Eighth and Amsterdam avenues—all great through 
North and South routes—and on Fifty-ninth street. During 
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the past few weeks work has also been begun on the Broadway 
line, and even later than that, the Third avenue Railroad Com- 
pany, a competing system, has broken ground for the introduc- 
tion of the electric conduit system on Third avenue, the Boule- 
vard and 125th street. And the end is not yet in sight, for this 
is surely only a beginning of what will eventually be the intro- 
duction of the new motive power on every mile of street rail- 
way in New York City. There is not much left now to be 
“changed over.” 

Naturally, then, in considering the figures from which the 
following conclusions are drawn it must be borne in mind that 
they are the results of operation during a period of reconstruc- 
tion which is obviously very unfavorable on account of the great 
interruption of traffic and even a temporary diminution of re- 
ceipts. Taking up then the annual and quarterly reports, we 
find that during the twelve months period the company ope- 
rated 34.2 per cent. of its car mileage by the cable system, 20.2 
per cent. by the electric system and 45.6 per cent. by horses. 
During the last quarter, however, the conditions were greatly 
changed, the cable mileage being only 27.4 per cent. of the total, 
the horse 33.7 per cent., while the electric had risen to 39.1 per 
cent. An interesting gauge of traffic density is found in the 
statement that the 11 per cent. of the company’s entire mileage 
which is operated by the cable system is earning 28 per cent. 
of the total passenger receipts; the 28 per cent. which is operated 
by the electric system is earning 32 per cent. of the total pas- 
senger receipts, and the 61 per cent. which is operated by horses 
is earning only 30 per cent. of that item. 

For the year the operating expenses of the cable lines were 16.42 
cents per car mile, of the horse lines 17.87 cents and of the elec- 
tric lines 10.23 cents. For the three months period, which is 
more favorable to electric operation, the cable lines cost 17.55 
cents, the horsé 17.89 cents and the electric 10.06 cents. 

The electric lines during the twelve months period earned 
16.76 cents net per car mile, or but 1.25 cents less than the cable 
system, in spite of the fact that the latter has 7.43 cents per car 
mile greater receipts, while for the three months period the net 
earnings of the electric lines per car mile were actually greater 
than the cable lines by .25 cents, and greater than those of the 
horse lines by 5.04 cents. 


Considering these and other figures. too numerous to mention 
here, the “Street Railway Journal” believes that were all lines 
in New York City to be equipped with a single motive power, 
electricity would have a permanent advantage over the cable 
of at least 3.5 cents per car mile in maintenance of way; a slight 
disadvantage in maintenance of equipment, and an advantage of 
at least 1.25 cents in power, of 1.5 cents in transportation, and 
of .5 cent in general expenses, a total of nearly 6.75 cents per 
car mile. In comparison with horse traction, electricity would 
be at a disadvantage of perhaps .§ cent per car mile in main- 
tenance of way and .5 cent in maintenance of equipment; while 
it would have an advantage of at least .6 cent in motive power, 
1.5 cents in transportation, and 5 cents in general expenses; a 
net difference of 7 cents. Besides this electric cars would earn 
more than either horse or cable cars with equivalent mileage. 

Other figures are given showing the relative costs of track 
repairs, transportation and general expense, and the conclusions 
are reached that during the twelve months’ period, the cable 
lines operated at 47.7 per cent. of their passenger receipts, the 
electric lines at 37.9 per cent., the horse lines at 65.3 per cent., 
and the entire system at 53.3 per cent. During the three months’ 
period the cable lines operated at 52.7 per cent. of their passen- 
ger receipts, the electric lines at 38.6 per cent., the horse lines 
at 62.1 per cent., and the entire system at 50.9 per cent. 

In view of the much criticized policy of the company in ac- 
quiring for enormous'rentals operating control over existing 
roads, it may be of sufficient interest to show the influence upon 
gross and net earnings in toto and per mile of road operated of 
these successive acquisitions. It is seen from the tables that 
the gross receipts have increased from $4,022,723 in 1893, to 
$10,779,087 in 1898, excluding Second avenue; the earnings from 
operation have increased from $1,326,396 to $5,289,982, and while 
the fixed charges have shown a large increase, the earnings over 
charges applicable to dividends on the company’s stock have 
increased from $117,794 to $1,787,651, a figure in 1898 more than 
fifteen times as great as in 1893. The gross receipts per mile 
of road have nearly doubled and the net earnings per mile over 
charges have increased nearly tenfold. These figures are cer- 
tainly a splendid testimony to the soundness of the policy and 
fitness of the motive power adopted by the company. 
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The Popularity of the Enclosed Arc. 


FEW developments in electric lighting of late years have been 

more remarkable than the perfection and rapid popularity 
of the enclosed arc. Only a year or two ago only open arcs 
were manufactured, and the revived attempts to produce a prac- 
tical lamp of the other type were viewed in many quarters with 
no small amount of scepticism. At the present time it might 
be said that it is pretty hard to count up half-a-dozen manu- 
facturers of open arcs, while we possibly understate it if we say 
there are two score makers of the enclosed form. This is cer- 
tainly a great and swift change, and the result has been the 
widespread use of the enclosed lamp. Nevertheless, it cannot 
be said that the revolution had been complete until recently, 
owing to the fact that the use of the new form was chiefly 
restricted to interior service, for which it had many special 
recommendations, such as were pointed out in our pages lately 
in an article on store lighting in New England. 

We are glad to note therefore the action in Boston, where 
the enclosed arc has been definitely accepted for public street 
use, as part of the admirable city contract made on a 10-year 
basis with the Boston Electric Light Co. The Mayor of the 
city, in speaking of the change, says: “The perfecting of this 
lamp makes a decided advance in the art of electric lighting, 
and Boston will thus be the first city to be equipped with it, 
thus affording our citizens a service which will be superior to 
any in the world.” The fact that so shrewd and competent a 
man as President Gilbert should assume the responsibility of 
such a eontract, speaks volumes for the new method of illumina- 
tion. Under his progressive and able management Boston has 
been a. Brush stronghold these many years, employing the 
beautiful and brilliant open arc light. with which the industry 
took its first great leap forward, and that he should now make 
this change is an event o1 the utmost significance to the art. 
We agree with the. Mayor of Boston that the city is to be heartily 
congratulated. ‘ 


Telegraph Lines in Cuba. 


GEN GREELY, Chief of the Signal Corps, has been report- 
ing of late quite exhaustively on the telegraphs in Cuba 
and Porto Rico, and touches incidentally on a point of import- 
ance at the present juncture of affairs, namely, the ownership 
of the telegraph lines in the two islands. In both islands, the 
lines belonged to the Spanish Government. When the Cubans 
get a government of their own, the lines can be turned over to 


it, but meantime our army authorities will have to gperate 


them. But the Island of Porto Rico now belongs, virtually, to 
this country; at least no other ownership is in contemplation. 
‘This being so it may be timely to point out that the Govern- 
‘ment ownership of telegraphs is repugnant to the spirit of our 
‘institutions. The lines should at once be sold to a private cor- 
poration, and left to distinctive private operation. We believe 
there is a good opening, not only for an efficient telegraph sys- 
¢em but a large telephone service. The physical conditions are 
against travel in both islands, and there is no reason why the 
telephone should not enjoy as large a patronage in Cuba or 
Porto Rico as it now does in the Sandwich Islands. 


The Trolley and the Dublin Jarvey. 


“THE trolley is cutting deeply into many old-fashioned ways 

and trades, but it has borne with peculiar heaviness on the 
man who drives the horse. The busses have disappeared from 
-our cities. At Niagara, the hackman is far less pervasive and 
expensive than he was before the cataract came in competition 
with his team. Not long ago we gave publicity to a poetical 
-wail from Ceylon that the rickshaw and its unshod coolie in 
khaki suit and belt of red were disappearing before the ‘“West- 
ern tramway car.” And now comes the complaint that the 
famous Dublin “jarvey” is on the eve of extinction, because 
from being the “car drivingest” city in Europe Dublin has been 
turned into the “electric trammiest.” This is a great pity, and 
we commend this latest abolition of the picturesque to the notice 
of the Niagara Commissioners, who think theirs is the only 
grievance of this nature worth attention. Dublin with its wide 
-streets is peculiarly fitted for trolley construction, and the elec- 
tric car therefore flourishes within the gates to which people 
‘have hitherto flocked for the finest annual horse fair in the 
world. “We mourn our loss,” but what can be done about it? 
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We loved that witty jarvey, and fear for the future of Irish 
humor, but is electricity to blame? 


1 
W. lfi 

eit u 
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Injury from Street Car Collision. 


Terence F. Wynne on the afternoon of Oct. 6, 1893, was a 
passenger on a horse car of the Brooklyn Heights Railroad 
Company, proceeding along Atlantic avenue. The car stopped 
to permit some passengers to alight, and before it started up 
again a trolley car of the Atlantic Avenue Railroad Company 
coming on the same track from behind crashed into the rear 
of the horse car sufficient to make a hole in the rear dashboard. 
The shock threw Mr. Wynne from his seat against the seat on 
the opposite side of the car, causing severe injuries. In his suit 
against the trolley company, in the City Court of Brooklyn, 
Mr. Wynne was given a verdict for $3,200. An affirmance by the 
General Term of that court has now been upheld by the Court 
of Appeals. Justice Bradley, in his opinion in the court below, 
which was concurred in by Justice Van Wyck, held that it. was 
the duty of the motorman, on seeing a horse car in front of it, 
to maintain such a distance therefrom, or to so reduce the speed 
of his own car, that he could stop it in time to prevent a colli- 
sion. The motorman admitted he saw the horse car slowing. 
up wnen it was about fifty feet ahead of him, but that he did not 
put on his brake until his car was within twenty or twenty-five 
feet of the horse car, and that then he was unable to stop his 
car in time to avoid a collision, in consequence of the rails be- 


ing slippery. 


An Unusual Telegraph Litigation. 


At Lansing, Mich., on Oct. 18, the judgment attained by John 
Carland, a Corunna merchant, against the Western Union Tele- 
graph Company, for failure to promptly transmit and deliver a 
telegraph message, on account of which Carland suffered a loss, 
was affirmed by the State Supreme Court. Carland called the 
telegraph office by telephone and directed the operator to send 
a message to Chicago for the purchase of 3,000 bushels of wheat. 
The message was not. received in Chicago. The price of wheat 
went up, and Carland claimed damages. The telegraph company 
claimed that the operator had no authority to receive the mes- 
sage by telephone, and that in doing so he was acting as agent 
for Carland, who should have written the message. This con- 
tention the court overruled, holding that the use of a convenience 
like the telephone should not be entirely at the risk of the patron. 
It was contended that the telegram was sent in furtherance of a 
gambling contract, but as it was not proven that the telegram 
was sent for the purchase of wheat on margins, the court holds 
that he had a right to recover. 


Lower Duty Collected on Incandescent Lamps. 


The Board of Classification of the United States General Ap- 
praisers has announced a decision regarding the tariff on in- 
candescent electric lamps, on which the Collector at this port 
had assessed a duty of 60 per cent. ad valorem as glass. The 
Board holds that, while glass is the component material of chief 
value, yet the other materials—carbon filament, porcelain, metal 
and cement—are so essential to the character of the lamp that 
it ceases to be merely blown glassware. The protest of the im- 
porters is sustained, and the duty fixed at 45 per cent. 


Damages for Cutting the Manila Cable. 


At a meeting on Oct. 26 in London of the Eastern Extension 
Telegraph Company, the Marquis of Tweeddale, the chairman, 
said that the company’s claim against the United States for cut- 
ting the Manila cable has not yet been admitted. The occupa- 
tion of the Philippine Islands by the American forces, he added, 
had given a great impetus to the project of building a Pacific 
cable; but, he added, nothing definite has yet been arranged. 


—_— 


I would not know what to do without the Engineer.—E. S. 
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Experiments with High Frequency Currents. 


N a recent number of La Nature are described several inter- 
esting experiments with high frequency currents and appara- 
tus for carrying them out, designed by M. P. Dosne. As shown 
in the accompanying illustration, Fig. 1, a Ruhmkorff coil is em- 
ployed giving a four-inch spark, the coil being in connection 
with the two inner coatings of two Leyden jars, C. These jars 
consist of two glass vessels covered interiorly and exteriorly 
with a tin foil coat to three-quarters of their height. In the centre 
there is a copper rod bent at right angles connected by a chain 
to the interior of the vessel. The sparks pass between the points 
A to the terminals a. The external coatings of the jars connect 
with a plate of zinc provided with binding posts. A heavy copper 
wire connects these binding posts with the ends of a solenoid sur- 
rounding a glass bottle with a wiae mouth six inches in diam- 
eter. In the centre of this bottle is a paper cylinder three centi- 
meters in diameter, on which is wound an insulated wire .2 of 
a millimetre in diameter. One end of this wire is connected to a 
little rod and the other to a small canopy of zinc, the roof of 
which is of parabolic shape. When the oscillator a operates, high 
tension currents are obtained at the terminals of the trans- 
former D, from which an intense field is formed in the canopy 
E. In this condition the Geissler tubes are illuminated in the 
field and a series of experiments can be carried out. 
Another type of transformer can be obtained by adopting the 


FIG. 1.—EXPERIMENTS WITH HIGH FREQUENCY CURRENTS. 


arrangement shown in Fig. 2. In this illustration No. 1 shows 
the interior of an ebonite tube five centimeters in diameter on 
which is wound an insulated wire and around this a wooden cyl- 
inder having wound on it a solenoid of bare copper wire. The 
whole is placed in a test tube without a bottom and provided 
with a special stopper; the tube is finally filled with mineral oil. 
A certain quantity of ozonized air can be easily obtained by 
stretching in the interior of a glass tube, Fig. 2, a platinum wire, 
and connecting the ends of that wire to a source of high fre- 
quency currents. The outside of the tube is covered with tin 
foil. Air is then forced into the tube through the tip a, which 
passes out at Z. 


The Electrical Resistance of Iron Wires.’ 
BY ERNEST MERRITT. 


HE eiectrical resistance of iron wires is known to be much 
greater for alternating currents than for direct currents. 

If the magnetic permeability of the wire were constant it would 
be easy to compute how great the resistance would be in any 
given case. But in the case of iron such computations are very 
uncertain. At the suggestion of the writer measurements of re- 
sistance were made by Mr. H. H. Denio for a number of differ- 
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ent iron wires, with an alternating current of 135 periods per 
second. It was found that for small currents the resistance was 
the same as for direct currents. As the current increased the re- 
sistance offered to alternating currents became greater, and final- 
ly reached a maximum. The greatest resistance was usually 
about three times as great as that offered by the same wire to 
direct currents. For very heavy currents the resistance decreased 
again, owing probably to the partial saturation of the outer 
layers ‘of iron. 


Electricity at the British Association Meeting. 


THE report of the Electrical Standards Committee is a record 

of progress made in the determination of the standard am- 
pere. Profs. Ayrton and J. V. Jones have designed an ampere bal- 
ance, for the construction of which a grant has been made by the 
association. The details of the instrument were described to the 
section. An appendix to the report contains an account of the 
determination of the temperature coefficients of two coils used 
in the determination of the ohm by Profs. Ayrton and Jones, the 
measurements having been made by Mr. M. Solomon. The 
coils do not appear to have changed since 1896, but their resis- 
tances as measured in 1894 were slightly lower (0.006 to 0.007 per 
cent.) than the present values. 

The Electrolysis Committee has investigated the electrical con- 
ductivity and the freezing point of several dilute solutions of 
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FIG. 2—MODEL OF TRANSFORME ND OZONATOR. 


salts, which furnish some unexpected and, therefore, interesting 
results. The data are, however, not yet complete. The report 
was accompanied by a paper from Mr. Whetham on the meas- 
urement of the electric conductivity, and one from Mr. E. H. 
Griffiths on the freezing point determinations. 

Mr. S. Skinner has investigated the carbon-consuming cell of 
Jacques, consisting of an iron crucible into which is put fused 
caustic soda with a carbon rod as electrode, the crucible form- 
ing the other electrode. In order to maintain the electromotive 
force of the cell, air is blown into the caustic soda. Mr. Skin- 
ner found that the air acts by cleaning the surface of the iron 
crucible, and can be usefully replaced by adding sodium perox- 
ide to the caustic soda. By measuring the current furnished by 
the cell, and the loss of weight of the carbon electrode per sec- 
ond, the author hopes to determine the electro-chemical equiv- 
alent of carbon. 

Messrs. Cahen and Donaldson communicated the results of 
some comparisons of the output and efficiency of a secondary 
cell (Tudor type) when charged at constant current and con- 
stant electromotive force respectively. By charging at constant 
potential the time of charging is reduced to less than half that 
required at constant current, the capacity is tnirty per cent. 
greater, but the energy efficiency is ten per cent. less. Neither 
method of charging appears to damage the cell. 
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Mrs. Ayrton read a paper on the drop of potential at the ter- 
minals of the electric arc, in which she described the exploration 
of potential distribution in the arc by means of a third electrode 
of carbon inserted laterally. If the arc be maintained at con- 
stant length the power expended at each carbon is a linear func- 
tion of the current, and if the current be maintained constant 
the power expended at each carbon is a linear function of the 
arc-length. The experiments are subject to errors pointed out 
by Mrs. Ayrton in her paper: (1) the third carbon may not take 
up the potential of the point of the arc in which it is placed; (2) 
it alters the potential-distribution and the length of the arc. The 
author proposes to repeat her experiments, using an insulted 
third carbon. 

Prof. Chattock described experiments to determine the veloc- 
ity of electricity in the electric wind. He finds that the electric- 
ity in the electric wind travels much more rapidly than the gase- 
ous particles themselves, reaching in hydrogen a velocity of 900 
cm. per second. 


Profs. Rosa and A. W. Smith have investigated the heating 
effect of alternating currents upon the dielectric of a condenser, 
measuring the net watts supplied to the condenser and the heat 
developed per second in the dielectric. Their results were com- 
municated to the section by Prof. Rosa. Mr. F. B. Fawcett de- 
scribed standard high resistances constructed by depositing 
cathode films on glass and heating them for a long time in a 
partial vacuum; this process renders them constant. Prof. Cal- 
lendar exhibited a platinum voltmeter, in which the change of 
temperature of a platinum wire on passing a current through it 
is utilized to measure the current, and hence electromotive force; 
the instrument is made self-recording. Mr. E. H. Griffiths ex- 
hibited an apparatus for the measurement of resistance, by which 
the resistance of a coil can be measured to within one part in 
three millions. 

Prof. Lodge described a new magnifying telephone, for calling 
up the operator at the receiving end in systems of wireless teleg- 
raphy. The minute current set up in the receiving circuit passes 
through a small, light coil suspended in a strong magnetic field 
and rigidly attached to the disc of a microphone transmitter; the 
coil moves, and so sets the microphone disc in motion. A relay 
current in the microphone circuit is thus interrupted, and can 
be sent through the coil of a second similar apparatus. By using 
three or four magnifications a slight sound can be made to ap- 
proximate in intensity to the human voice. 

Prof. Barrett, Messrs. W. Brown and R. A. Hadfield com- 
municated the results of some determinations of the electrical 
conductivity and magnetic permeability of various nickel-steels. 
Prof. S. Lemström and Dr. E. H. Cook read papers on the ac- 
_ tion of electricity on plants. Both agree that the growth of 
plants, is accelerated by electrical discharges or currents; Dr. 
Cook, however, considers that the increased growth takes place 
only during germination of the seed and its growth underground, 
the mature plant being unaffected by electrical actions. In an- 
other paper, Dr. Cook described experiments on the reflexion of 
the brush discharge. 


The discussion on the magnetic and electrolytic actions of 
electric railways was opened by Dr. Schott, who described the 
total destruction of two American magnetic observatories by 
the approach of electric street railways. Prof. Riicker indicated 
disturbances of a magnetometer needle due to the South London 
Electric Railway felt as far away as 3% miles, and referred to 
the complete destruction of the Greenwich vertical force and 
earth-current records. He pointed out that the trouble could 
be remedied if electrical engineers would meet physicists in a 
friendly way, as they hed done hitherto in this country. The 
principal disturbances arise from want of insulation of the return 
circuits of railway systems and the excessive distance between 
the outward and return circuits; the former gives rise to earth 
currents, and the latter to magnetic induction. Dr. Eschen- 
hagen stated that in conjunction with Prof. von Bezold he had 
found a disturbance of magnetic instruments at a distance of 15 
kilometres from electrical railways near Potsdam. Mr. W. H. 
Preece claimed protection for telegraphs and telephones as well 
as for magnetic observatories; the telephone, however, when 
provided with a complete twisted metallic circuit, is not capable 
of being disturbed, but earth-currents due to leakage seriously 
interfere with telegraphic work. Signor Palazzo described a 
method of damping the swings of a magnetometer needle so as 
to make it unsensitive to small-period oscillations. Prof. Flem- 
ing gave many instances of corrosion of gas and water pipes by 
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electrolytic action, the pipes forming part of the earth-return 
of a leaky circuit. Prof. S. P. Thompson suggested the use ct 
alternating currents and no earth-return, or of continuous cur- 
rents with well-insulated circuits and the return wire very close 
to the outward circuit. Prof. Ayrton pointed out that it was to 
the advantage of the electrical engineer himself to use a well- 
insulated return-circuit. 


The Rushmore 3-Wire Dynamo. 


UF to a few years ago the three-wire system was employed 

for all large isolated plants and small, low tension stations, 
by reason of the large saving in copper over the two-wire system. 
It was found, however, that where the all-day load is less than 
the capacity of two of the standard units employed, the losses 
in operating the small or lightly loaded machines offset the 
saving in copper at full load, and therefore in most plants re- 
cently installed the simple two-wire system is used and many 
small stations are now using the two-wire system with 250 volt 


RUSHMORE 3-WIRE 220 VOLT DYNAMO. 


lamps, although the higher price of such lamps and the lowe: 
efficiency offsets the saving in copper. 

Several methods have been devised for supplying a three-wire 
system from a single machine with small motor generators to 
balance the system, and a few machines have been built with 
double armature winding and two commutators; but all these 
methods have been more or less complicated and none will op- 
erate when the system is badly out of balance. 

There has lately been placed on the market a machine that will 
supply a three-wire system and maintain the voltage with any 
distribution of load. The machine is of the usual multipolar con- 
struction, with single armature winding, single commutator, 
etc. It differs from the ordinary machines only in the manner 
of exciting the fields, which is a modification of the well-known 
multi-circuit system perfected by Mr. Rushmore in his multi- 
voltage dynamos, described and illustrated in our issue of Feb. 
3, 1898, and in his motor dynamos and multi-circuit arc machine. 

There is now in operation at the Rushmore Works, Hudson 
and Morris streets, Jersey City, N. J., a 30 k. w. machine, shown, 
supplying a three-wire system, that fulfils all of the conditions of 
two 110 volt machines in series. 

It will deliver its entire output at 220 volts or at 110 volts, and 
one side may be loaded to 75 per cent. of the total k. w. capacity 
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of the machine without loss in efficiency, and without interfer- 
ence with the other side, which may or may not be loaded. The 
brushes are fixed and there is no sparking under any distribu- 
tion of load. One side of the system may be kept constant at 
any voltage and the other raised or lowered to any extent with- 
out the least interference. 

It is believed that this type of machine will come into extensive 
use in large and small plants, as with it the three-wire system 
may be employed with all its saving/in copper and without the 
losses of running two small or lightly loaded machines at periods 
of light load. 


Fire Risk with the Vitascope, Etc. 


MRE W. BROPHY, in a paper before the International Asso- 

ciation of Fire Engineers, at St. Louis, discussed the 
serious fire dangers of apparatus for showing animated pictures. 
The terrible calamity in Paris need hardly be recalled to justify 
Mr. Brophy’s warnings. Speaking of precautions where elec- 
tricity is used, he said: Is the exhibition of animated photog- 
raphy attended by dangers that cannot be entirely removed or 
prevented? I say, most emphatically, no, it is not. A few sim- 
ple rules rigidly adhered to and the necessary amount of care 
and intelligence on the part of the operator will prevent all ac- 
cidental fires from this cause. The operator should thoroughly 
understand all the mechanism, know just where the possible 
danger is, and be ever ready to remove or prevent it quickly. 
No boy without any sense of responsibility, no drunkard, or one 
addicted to over-indulgence in strong drink, and no careless 
lout, with no aim or purpose other than to do as little as possi- 
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ble during his waking hours, should be placed in charge of this 
apparatus. While the very highest order of intelligence may 
not be necessary. in the operators, they should belong to a class 
above the ordinary; this is absolutely necessary where so much 
depends on their individual care and effort. If an arc lamp 1s 
used, it should be inclosed in a metal or metal-lined box (as a 
matter of fact this is done in all first-class machines). If it is in 
an open room, a large metal pan containing sand should be 
placed under it. The frame for the lens should be of metal. A 
shutter should be provided between lens and film, cutting off 
light from the frame when its movement is interrupted by acci- 
dent or otherwise; it should close automatically and be held 
open by the foot of the operator when the film is in motion, or 
a glass vessel filled with a solution of alum water should be 
placed between the lens and the film. This last precaution should 
be taken in all cases where films less than the standard width 
are used. Films should be wound and unwound on metal reels, 
which should be kept in metal cases. Films not in use should 
be kept in metal boxes provided with self-closing covers kept 
securely closed, except when it is necessary to remove or replace 
these films. The lamps, reels, films, belts, and pulleys should be 
contained in a cabinet of metal, or wood metal lined, the working 
side to have a door that could instantly shut in case of accident. 
The motor, controlling rheostat, switch and fuse-block, should 
be outside the cabinet. The resistance coils should be largely 
in excess of the current capacity of the motor, so as to prevent 
excessive heating, and the electric wiring and fixtures should 
be done in accordance with the “National Code.” The electric 
light is preferable to calcium, acetylene, or gas light, for the 
former requires neither match nor flame to light it. 


TWENTIETH TRIENNIAL EXHIBITION OF THE MASSACHUSETTS 


CHARITABLE MECHANIC ASSOCIATION, BOSTON, 
TO DECEMBER 3. 


New England Telephone and Telegraph Com- 
pany’s Exhibit. 


HE exhibit of the N. E. T. & T. Co. is novel in many of its 
features and proves a great attraction to the throng of 
sightseers who daily visit the fair. 

The principal exhibition platform occupied by this company 
is located in Grand Hall, near the. stage. It is about 25 feet 
square, richly carpeted, and on each of the four corners is located 
an elegantly finished public station booth, with its carved wood- 
work, ornamental windows and silk curtains, and brilliantly 
lighted in the interior by electric lights. These booths, shown in 
the illustration, form an artistie and appropriate setting for the 
other attractions of the, exhibit. - “In front of this space there 
rises from the centre.a telephone. pole equipped ‘with cross-arms 
carrying large copper wires‘which ' extend from the arms in both 
directions to the opposite ends of the hall. Beneath these wires 
are suspended in skeleton letters the’ words Bar Harbor, Mon- 
treal, Portland,- Springfield, New York, Chicago, etc., sugges- 
tive of the fact that this exhibit is in direct communication with 
the telephonic world. The pole, nicely silvered, having a cir- 
cular upholstered seat which surrounds itsbase, and four cables 
festooned from beneath the arms to the tops of the booths is 
altogether an ornamental as well as a suggestive feature.. Ex- 
tending overhead from booth to booth, on three sides, is a wire 
strung with telephone receivers. making a fringe above and 
around the exhibit, while on the top of the booths are placed 
large potted ferns which give a graceful appearance, in keeping 
with the Japanese Garden, ‘which ‘is the stage. attraction of the 
fair. 

Upon the platform are siaced three Central Office switch- 
boards, one of which is equipped with modern lamp signals and 
is constantly attended by a lady. operator. 

In the centre of the space is a large circular table, on which 
are arranged twenty telephones connecting with the Worcester 
Exchange, nearly fifty miles distant. By placing these tele- 
phones to their ears, the visitors may, at any time, listen to. both 
instrumental and vocal music alternating with reading and con- 
versation. Perhaps the most striking feature in this part of the 
exhibit is the reproduction of music from a cornet played in 
Worcester. This is accomplished by means of powerful receiv- 
ers suspended above the table. 

. It is amusing to notice the incredulity of some of the visitors 
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when listening to this music, which is loud enough to be heard 
in any part of the large hall. More than one person has been 
observed to raise the table cover for the purpose of discovering 
the origin of the music, while another was heard to say that it 
must come from the gallery, as the wires on the pole extended 
to that point. 

There is exhibited an exact model of the first speaking tele- 
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phone, as it was invented bs Alexander Graham Bell, in 1875, 
also specimens of the many forms of instruments used to-day. 
Visitors are also shown the operation of the switchboard and 
such of them as have never spoken over a long line are given the 
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ena of speaking to the most Eastern points reached by tele- 
phone 

In the basement of this hall iiare are arranged upon a suitable 
rack thirty-two telephones, which are in connection with suit- 
able transmitters, located at Keith’s Theatre, on Washington 
street, Boston. By this means patrons of the fair can listen to 
the continuous performance upon the stage, including the en- 
cores of the audience. This feature proves such an attraction 
that it is necessary to disconnect the instruments from the line 
at frequent intervals in order to disperse the crowd and allow 
other visitors to take their turn at the receivers. 

Altogether the exhibit is pleasing and instructive to the public, 
and although no charge whatever is made by the Telephone 
Company, it unquestionably will be remunerated through the 
greater familiarity with the telephone gained by the public and 
the consequent increased patronage of its long lines. The exhibit 
is in charge of Mr. M. H. Howell. Its design and arrangement, 
etc., were left to the competent hands of Mr. I. H. Farnham, the 
electrical engineer of the company, and his assistants. 


Exhibit of Holtzer-Cabot Apparatus. 


J~ a very handsome booth, and at a most desirable spot in the 

Exhibition Hall, the Holtzer-Cabot Electric Company, of 
Boston, Mass., are showing a very complete line of samples of 
their numerous well-known telephone appliances. Among 


these should be mentioned their magneto bells, suitable for all 
requirements of telephone work, with both cut gears and 
The latter have a new arrangc- 


sprocket chain movement. 
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HOLFZER-CABOT TELEPHONE EXHIBIT, MECHANICS’ FAIR. 
. (GENERAL ELECTRIC GLOBE IN BACKGROUND.) 


ment in order to insure quiet running. Their bridging mag- 
netos, hand and power generators, and extension bells are 
shown in a great variety of forms and sizes. They also ex- 
hibit a large number of power and motor generators belted 
and direct-connected -for a. c. and d. c. circuits. 

Mators are, furnished wound for 52 or 104 volts, large enough 
to rup a 5 “magnet. special | power generator for exchanges of 
2,000, subscribers. The company’s well-known standard pattern 
receivers attract a great deal of attention, as even the untutored 
public are quick to perceive its good qualities. In this receiver 
a shell of the best hard rubber is used; special magnet steel of 
fine quality; malleable iron nickel- plated tip: and polished box- 
wood, silk wound spool. The shell is of sufficient thickness to 
insure its not varying materially under changes or temperature 
so as to affect the, adjustment, a common defect inherent in 
cheap shells. They also show their watch case, pony, head, 
spoon handle and metal shell receivers. the last of which is not 
affected by a change of temperature. The company also exhibit 
the well-known Ness automatic intercommunicating telephone 
system for warehouses, hotels, private residences, offices, 
schools, etc, One of the admirable features of this system is the 
employment of an automatic switch, which, after the receiver 
has: been replaced, flies back to its own point. To call up, the 


THE ELECTRICAL ENGINEER. 


467 


switch lever is simply turned around until it rests upon the point 
of connection with the instrument it is desired to call. A slight 
pressure upon the switch knob rings up the bell of the instru- 
ment, and when the conversation is finished the replacing cf 
tne receiver returns the switch to its own point. It is not neces- 
sary to first remove the receiver in this system before making 
a call. This switch is well constructed mechanically, and all the 
working parts which are liable to wear are of “Stubbs” steel aná 
case hardened. 

The Ness automatic desk set is also shown and diagrams oi 
connections are distributed. 

In the motor line the company are making a very creditable 
showing. They recognize the importance of dynamos, motors 
and motor-generators in telephone exchanges and manufacture 
these machines to run on any electric light and power circuit, 
direct or alternating, and capable of delivering current suitable 
for charging storage batteries, operating ringing and test cir- 
cuits, selective signals, etc. They exhibit multipolar and bipolar 
types, rotary transformers, desk and bracket fans, alternating 
current power motors, self-starting under full load from \% to 
1% h. p., electric window turn tables, sewing machine clamp 
motors, plating machines, automatic pressure controller, gas 
engine igniters (a very complete and ingenious arrangement) 
and a direct-gcared, motor-driven bandage winder for hospitals. 
In another section of the exhibit they show miscellaneous ap- 
paratus, such as burglar alarm bells, watchman’s clocks, gongs 
for fire alarm and other purposes, a new style French pattern 
annunciator, 2 station indicator bell, gas lighting cut-outs and 
a new circuit closing attachment. The company’s works are 
located at Brookline, Mass., and their business is constantly 
on the increase. 


The Ridgway Dynamo and Engine Co.’s Exhibit. 


OCATED in the basement of the large Mechanic Building, 
and made conspicuous by its silence in operation, is the 
generating unit exhibited by the above company, successors to 
J. H. McEwen Manufacturing Company, of Ridgway, Pa., build- 
ers of the McEwen engine and the Thompson-Ryan generator. 
The exhibit consists of a 75 kilowatt 125-volt Thompson-Ryan 
generator, direct connected to a 14x14 horizontal, automatic 
McEwen engine, running at a speed of 260 revolution per min- 
ute. The prominent features of this engine are its close regu- 


McEWEN ENGINE AND THOMPSON-RYAN DYNAMO EX- 
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lation, flat steam balanced valve, simple crosshead, the roller- 
pin governor, its freedom from throwing oil and the accessi- 
bility of parts. The dynamo possesses some ‘novel modifica- 
tions, the winding consisting of a plain spiral of copper ribbon 
wound into the slots between the teeth. There are no flanges 
on the field yoke to cover the field coils, and the series coil is 
offset one-half pole angle from the shunt winding, thereby affect- 
ing a balance of the distorting effect of the same current in the 
armature. The machine is fitted with fixed brushes, but is free 
from sparking and quiet running. It is wired to a switchboard 
manufactured by the Albert & J. M. Anderson Mfg. Co., fitted 
with Keystone instruments. The machine furnishes the current 
for lighting the large signs on the roof of the building, and to a 
number of the exhibits at the Fair. The exhibit is in charge of 
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Mr. Jas. L. Kimball, the company’s N. E. agent, located at 1102 
Exchange Building, Boston, Mass. 


Fine Telephone Exhibit of Whitman & Couch. 


I N a very conspicuous place in the main hall near the Japanese 

Garden is located the spacious exhibit of Whitman & Couch 
of 196 Summer street, Boston, Mass., the progressive telephone 
manufacturers. A great variety of their well known apparatus 
is shown for use on private lines and for exchanges, as well as 
the Mason instrument which does away with the pay station 
operator. They call the attention of city officials and street rail- 
way companies to the W. & C. iron box telephones, specially 
adapted for outside service, such as police and fire alarm systems. 

They also show the W. & C. microphone, which is remark- 
able in efficiency, reproducing articulate speech with perfect 
roundness and clearness and requiring but a minimum amount 
of battery. It is claimed not to pack or fry and is of pleasing 
appearance. 

A number of the company’s telephone sets, magnetos and re- 
ceivers are exhibited and are evidence of long experience on 
the part of the designers and of a good product at a reasonable 
price. A number of switchboards are exhibited, and the super- 
intendents of schools are invited to investigate the hotel and 
school systems in actual use with the control station at the ex- 
hibit, the company furnishing complete telephone service to the 


TELEPHONE EXHIBIT, MECHANICS’ 
FAIR. 
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building. There are shown besides a great variety of miscel- 
laneous telephone supplies manufactured by this enterprising 
company. 


Working Exhibit of the Burton Electric Smelting 
Company. 


O*E of the most interesting and complete exhibits at the 

Fair, and one which attracts the attention of the multitude, 
is the practical demonstration of electric metal working and 
smelting by the Burton Electric Smelting Company, 144 Lin- 
coin street, Boston, Mass. There are shown in actual operation 
four electric liquid forges of 45 h. p., which from time to time 
have been illustrated in these columns. A 35 h. p. dry process 
lap welding and forging machine furnishes the required cur- 
rent to heat two bars each 1 inch square and 3 feet long in 4% 
minutes. The current generated by this machine is transformed 
into a heating current of low electromotive force and great 
amperage, both of which vary according to the size of the piece 
of metal being heated, say from 4 to 30 volts, and from 6,000 
to 10,000 amperes. This regulating device absolutely controls 
the heat at the terminals of the secondaries of the transformer, 
and so minutely that a piece of metal can be raised to a white 
heat and maintained at that point for a great length of time 
with very little power. 

The company also exhibit a drop hammer which stamps out 
neat little horseshoes sold for the small sum of ten cents and 
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taken home by the visitors as souvenirs of the Fair. A d. c. 
generator is running, giving a voltage of from 2 to 30 and hav- 
ing a current range of from 1 to 3,000 amperes. It is the first 
universal machine on the market having such a wide range of 
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voltage and current. There are further shown a metal rolling 
machine for rolling steel balls and irregular shapes, and the 
United States electrical leather tanning process, which electri- 
cally unhairs animal skins and comprises also extracting and 
distilling apparatus. 


Interesting Exhibits at.the Mechanics Fair, 
Boston. 


GENERAL ELECTRIC CO.—The exhibit of the General 
Electric Company, located near the stairs in Exhibition Hall, 
consists of their mammoth globe, 25 feet 4 inches in diameter, 
mounted on a suitable pedestal and representing the earth. The 
globe, without which no exhibition showing the progress made 
in electrical engineering and allied industries, would now he 
complete, and which was exhibited at the recent street railway 
convention, was illustrated and described in detail in our issue 
of September 15. 

RIKER ELECTRIC MOTOR CO., Brooklyn, N. Y.—To 
those interested in automobiles, or the horseless vehicles, as they 
are more commonly called, the exhibit of the Ricker Electric 
Motor Co. is of special interest. Their line of vehicles on exhibi- 
tion is being supplemented from time to time during the show, 
placing in exhibition different vehicles made by this firm, which 
is in the forefront of the automabile manufacturing business in 
America. Aside from apparatus for automobiles there are 
shown tricycles and four-wheel vehicles for both pleasure serv- 
ice and commercial use. Their delivery wagons are in use in 
New York City by several leading houses, and others are build- 
ing for prominent business houses in Boston. A number of 
the company’s vehicles were illustrated and described in our 
issues of Jan. 6 and May 12, 1898. 

AMERICAN MOTOR CO., 32 Broadway, New York.—The 
exhibit of the American Motor Co. comprises gas and gasofene 
motors for boats, carriages and other vehicles and for stationary 
use. The American Motor Co. are well-known manufacturers of 
gas and gasolene engines, of which they make a fine exhibit. It 
is Claimed for these motors that they are the strongest, lightest, 
and most compact for horseless carriages, boats, and for alf 
stationary purposes. The company are also manufacturers of 
horseless carriages and horseless carriage parts, and also produce 
a very satisfactory electric ignition outfit for sparking small 
motors. This exhibit, which is located in the basement of Exht- 
bition Hall attracts much attention. 

POPE MFG. CO., Hartford, Conn., are making an exhibit of 
their various types of electric vehicles which they manufacture. 
Naturally, on account of their splendid reputation and the well- 
earned success of this company, these vehicles are attracting a 
great deal of attention. They are showing their Marks III. and 
VI., which were illustrated and described at length in our issues 
of May 26 and July 28. 1898. The vehicles are taken out of the 
exhibition hall for a few hours each day and are driven around 
the city much to the delight of the enterprising and up-to-date 
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Bostonians. This exhibition may effect an early, or we should 
say late introduction of electric vehicles into Boston. 
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The Electrical Equipment of the Conkey 


Printing Establishment.’—I. 
BY GEORGE A. DAMON. 
TAERE are few instances where the adoption of electric 
power has led to a more radical departure from ordinary 
methods, or where greater advantage has been taken of the 
possibilities of electric operation, than in the model printing 
establishment of The W. B. Conkey Company, at Hammond, 
Ind. This great establishment is the result of more than twenty 
years’ development. Starting with a small capital, Mr. Conkey 


FIG. 1.—CONKEY PRINTING PLANT, HAMMOND, NEAR CHI- 
CAGO. 


gradually increased the size of his establishment until, about a 
year ago, it occupied the seven-story Franklin Building, on 
Dearborn street, Chicago, and two seven-story structures on 
Plymouth Place, besides a large warehouse on Market street. 
Power was transmitted from the engine fly wheel to the various 
machines by means of belts, rope drives and pulleys. By actual 
test fully 45 per cent. of the power delivered by the engine to 
the main driving shaft, at average load, was used to run the 
shafting, and this transmission loss was of course much larger 
at lighter loads. 

The new pliant is located on a stretch of rolling prairie land 
and the buildings cover about four acres of ground space. The 
most unique feature of the plant is the construction of the build- 
ing (Fig. 1.) It extends over an area of 520 x 450 feet and con- 
sists of but one floor. This makes it possible to pay especial 
attention to the lighting, and as a result the whole roof re- 
sembles a vast skylight. The windows of the roof are glazed 
with frosted glass and are placed at an angle looking toward 
the north. Every 29 feet of roof space provides 11 feet of light. 
The entire roof is built up of light structural steel work resting 
upon cast iron columns spaced on 29 feet centres one way and 
16 feet centres in the other direction. The height of the trusses 
above the floor is 12 feet. 

The general and private offices with the employees dining, 
bicycle and wash rooms, are located at the front of the building. 
The press room occupies a space 116 feet by 212 feet in the 
centre of the large structure. The receiving room and shipping 
room are located convenient to the side track platform, while 
the plate vault, electrotype room, composing room, store room, 
and hard and soft bindery surround the central press room. 
It will thus be seen that the stock passes through the plant with 


a minimum amount of travel, from the receiving platform to the 


shipping room. As everything is upon the ground floor no 
elevators are required. The power plant with its boiler, engine 
and fan room is located in the north side of the building con- 
venient to the railroad tracks. Coal is delivered from the cars 
directly into bins in the boiler room. 

In the power plant the boilers are of the horizontal water tube 
type with 3,472 square feet of heating surface and 60 square feet 
of grate surface per boiler. At the present time but two boilers 
are installed and the stack is situated so as to eventually be 
flanked on either side by two boilers of the completed battery 
of four. The breeching from the boilers to the stack is of sheet 
steel. 


1Abstract of paper read before the Chicago Electrical Association. 
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The stack is a self-supporting steel chimney 125 feet high and 
54 inches diameter inside the gas flue. The courses for the first 
30 feet from the top are made of 3-16 inch plate; for the next 30 
feet of 4% inch plate; for the following 40 feet of 5-16 inch plate; 
while the 25 feet coned base is made of % inch plate. The stack 
is held in place by eight 17% inch bolts bedded in a foundation cf 
concrete. A unique feature of the stack is the method used 
of inverting each section so that the top end of each section rests 
outside the section immediately above it. This prevents the 
soot washing through the joints and down the outside of the 
stack, as is too frequently the case with steel chimneys. The 
engine, shown upon the left end of the row of generating 
machinery, is an 1144 x 18 x 36 inch tandem compound non- 
condensing Corliss engine, and runs at 125 revolutions per 
minute. This speed is rather high for a Corliss engine, but 
indicates the tendency of modern practice where the engine is 
directly connected to a generator. 

This engine is fitted with double eccentrics and governors on 
both cylinders, the governor being of the Porter type. The 
special design of the double ported admission valves permits 
a long range of cut-off while the operation of the steam and 
exhaust valves by separate eccentrics gives the engine a long 
range of cut-off and large reserve for overloads. The flywheel 
is made in halves, weighs 16,000 pounds, and is 12 feet in diam- 
eter, giving a peripheral speed of 4,700 feet per minute. With 
120 pounds initial steam pressure and a back pressure of 3 
pounds, the engine is rated at 160 1 h p, and is guaranteed to 
develop each indicated horse power hour on a consumption of 
21 pounds of steam. It has an economical range of power be- 
tween 100 i. h. p. and 225 1. h. p., but is designed in all its parts 
to operate continuously on an overload of 100 per cent., or at 
320 1. h. p. Provision has been made in the piping to secure this 
overload by admitting high pressure steam to the low pressure 
cylinder. The shaft of the engine is of open hearth forged 
annealed steel. It projects through the outboard bearing a suff- 
cient distance to carry a flange forged solid on the end of the 
shaft. The flange is to carry a coupling which connects the 
engine shaft to the generator shaft. 

The generators are. compound wound and are designed to 
deliver 100 k. w. output at 225 volts when running at 125 revolu- 
tions per minute. The field frame is split through the center 
on a horizontal plane so that the upper part can be removed. 
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FIG. 2.—PLAN OF BUILDINGS AND ELECTRIC POWER PLANT. 


This operation will not be necessary, however, in case repairs 
are required on the armature windings or field coils, as provision 
has been made to slide the entire armature frame parallel to the 
shaft, along cast iron footings, a sufficient distance to clear 
the armature. The armature is of the ironclad type with a com- 
mutator of ample proportions. The field frame has eight poles 
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and the compounding coils are provided with an adjustable 
shunt so that the over-compounding may be adjusted over a 
range of from one to five per cent. 

The arrangement of the machinery in the power plant is shown 
in Fig. 2. It will be seen that this plan calls for two engines and 
three generators. The second engine is also a tandem com- 
pound non-condensing engine, but is of the centre crank type 
with overhanging flywheels. This engine is of twice the horse 
power of the side crank engine, that is it can develop sufficient 
power to operate economically two of the 100 k w generators, 
though when necessary it will be able to operate all three of 
the generators. 


Bernard Enclosed “Barrel” Motors and 
Generators. 


THE E. G. Bernard Co., of Troy, N. Y., are busily engaged 

in manufacturing and installing enclosed apparatus of the 
“barrel” type, as shown by the accompanying cut. The various 
improved details, excellence of workmanship and high grade 
of material have resulted in the production of machines which 
are claimed to be unsurpassed. They are especially adapted for 
direct connection to shafting machinery, elevators, pumps, ex- 
haust fans, etc., and for all places where moisture exists or 
economy of space is desired. They are built for all voltages and 
speeds, and are excellent for launch or steamer lighting, when 
direct connected to vertical high speed engines. 

A recent installation has been that at Dobler’s brewery, Al- 


BERNARD NEW ENCLOSED MOTOR. 


bany, N. Y. Two 5 h. p. motors were placed in a very wet rack- 
ing and cleaning room. One is fastened on the. ceiling and 
belted to a washer; the other on a post and geared with sprocket 
wheel to a keg hoist. One 5 h. p. is direct connected to a beer 
pump and placed in the refrigerating cellar. One 3 h. p. is 
placed in the open air, for operating washing machines. One 
15 h. p. is direct connected to a Graves elevator. In addition to 
these, are two direct connected generating units, one of 16 
k. w., the other of 35 k. w. 
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MR, J. H. HALLBERG, E. E., of the Standard Thermometer 
Company, is to be married on November 16 to Miss Mary Ellen, 
daughter of Mr. and Mrs. M. M. Daley, of Salem, Mass. For 
some time past, Mr. Hallberg has been in charge of the arc 
lighting expert work of the company and has made himself gen- 
erally known by some excellent contributions to the literature 
of the subject. 


Mr. C. O. BAKER, JR., of platinum fame, has just been 
welcomed home by his many friends after a long European tnp 
this summer. Mr. H. L. Shippy, who was also a visitor to the 
other side, was his companion on the homeward journey. 


MR. JOSEPH LEITER has been principal in negotiations 
for the purchase of the Rhode Island Locomotive Works, Provi- 
dence, and it is said the deal will go through or is completed. 
It is further reported that other specialties will be turned out, 
meaning electric motors and locomotives. Mr. Leiter is one of 
the directors of the Chicago Edison Co. and takes a lively in- 
terest in electrical matters. 


New Mechanic Arts Hall, University of 
Nebraska. 


Tre new building at the University of Nebraska, called the 
Hall of Mechanic Arts, was formally dedicated with im- 
pressive ceremonies on Oct. 28. The new professor of electrical 
engineering, Mr. Morgan Brooks, was inducted into office dur- 
ing the exercises and then made an admirable address on “Elec- 
tricity and Enlightenment,” in which he reviewed with great 


THE NEW HALL OF MECHANIC ARTS, UNIVERSITY OF 
NEBRASKA. 


skill and felicity the march of electrical progress and‘ suggested 
the conditions of the future. 

The appropriation for Mechanics Arts Hall by the State cf 
Nebraska was $30,000, and the total cost as the building stands 
has been $30,126. So far, only the horth wing has been finished, 
or not quite half of the entire complete structure. The Elec- 
trical Engineering Department has fine rooms in the new build- 
ing, occupying space on two floors, including an‘ office, two 
lecture rooms, a laboratory and a photometry room. The de- 
partment also retains its space in the old laboratory, which con- 
tains the lighting plant of the University as well as all the ex- 
perimental dynamos, etc. An article fully descriptive of the 
equipment as then existing appeared with several illustrations 
in The Electrical Engineer of March 25, 1896, since which time 
a steady growth has been enjoyed. Governor Holcomb opened 
the building with appropriate ceremonies and a memorial tablet 
was unveiled. . 
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Charles H. Summers. 


Charles H. Summers, chief electrician of the Western Divi- 
sion of the Western Union Telegraph Company, at Chicago, 
died suddenly of heart failure on Nov. 2 in San Francisco. Mr. 
Summers was on the Pacific Coast on a trip combining busi- 
ness and pleasure. He had traveled over and inspected the tele- 
graph company’s Western lines so often that he carried a map 
of the great system of lines and offices in his mind, and this fam- 
iliarity enabled him to decide at once upon all matters referred 
to his department. 

Mr. Summers had some rare experiences in the line of duty. 
He was blown up on a steamboat on the Ohio River, captured 
by the Confederates, shot by the Mexicans on the Texas border, 
and blown up in an underground manhole in the streets of Chi- 
cago, but to the end he kept attending to business as usual. Mr. 
Summers had a large acquaintance among the prominent men 
of the country, and was perfectly at home in any part of the 
Western country. He was a man of excellent judgment in all 
matters connected with his business, and. was very much en- 
deared to all the officers of the Western Union Company. 


Henry Flint Dennis. 


The death is announced of Mr. Henry F. Dennis at the age 
of 31, at the city of Bracebridge, Ont., of which he had become 
city engineer. He was formerly with the Thomson-Houston 
Company and was connected with the systems at Syracuse, N. 
Y., Burlington, Vt., Toronto, Can. He was a hard student and 
a man of considerable inventive ability. He was a native of 
Portland, Me. 
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Classified Digest of U. S. Electrical Patents 
Issued October 25, 1898. 


Alarme and Signals :— 

ANNUNCIATOR. O. Wiederhold, Summit, N. J., 612,885. Filed Oct. 

= 2, 1897. . bodies an armature formed up from sheet metal and pro- 
vided with a recess in its side conforming in shape to the magnet- 
pole with which the armature is to be used, and a thin wall boundin 
the recesses and extending at an angle to the face of the armature an 
adapted to be acted on by the magnet. 

INDICATION BOX FOR SWITCHES. J. B. Struble, Wilkinsburg, 
Pa., 612,979. Filed March 1, 1898. Comprises two contacts forming 


terminals of aw item indicating circuits, two movable contact-plocks for. 
O 


: ` clesing the circuits, means for shifting one of the blocks before and 
the other after the shifting of the switch-rails, and means for locking 

the blocks when shifted. o 
Cenductors, Conduits and insulators :— ; 


ELECTRIC CONTACT BOX. J. N. Thomas and W. Milton Brown 

‘ ohnstown, Pa., 612,880. Filed March 22, 1898. Comprises a: close 
insulating. vessel containing a switching mechanism, an electrode on 
each side of the top wall of the same, a conductor connecting the 
Sectors: ‘and cushions between each electrode: and the top of the 

. vessel. ; ver 
Distribution: — l 

ELECTRIC CURRENT LEVELER. M. Hutin and M. Leblanc, Paris, 

: ` France, 618,205. Filed Dec. 16, 1897. Composed of a core built up 
of parallelopipeds separated from each other by material of low mag- 

| netic permea lity, a yoke closing the magnetic circuit of the core, a 
metal spool on the core, and a primary winding upon the spool. 
Dynames snd Motors :— í 

ARMATURE WINDING. A. L. Riker, New York, 612,977. Filed 
Nov: 19, 1897. The coil is of hexagonal form, composed of any de- 
sired number of turns of round wire, those portions projecting beyond 
the end of the armature-core occupy substantially the same plane as 
the parallel sides of the coil which lies in the slots of the core. 

ELE IC FAN. L. and R. H. Bates, Dayton, O., 613,064. Filed 
July 21, 1898. Embodies a special oil-cup and a sleeve upon which 
the armature commutator and fan-blades are carried in fans of the 

` ceiling and column 


e. 
DYNAMO ELECTRIC MACHINE OR MOTOR. S. G. Brown, Lon- 
don, England, 613,116. Filed April 9, 1898. A field magnet for a 
dynamo or motor comprising an outer portion having an extended 


. ` 


pole-face, an inner portion magnetically distinct from the outer portion - 


and having a contracted pole-face and means for exciting the two 
rtions, 
ALTERNATING CURRENT ELECTRIC MOTOR. A. S. Frazer, 
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Tynemouth, England, 618,185. Filed Dec. 28, 1897. Details of con- 
truction. f 
ALTERNATING CURRENT MOTOR SYSTEM AND METHOD OF 
OPERATING SAME. . Hutin and .M, Leblanc, Paris, France, 
513,203. Filed April 10, 1897. A methôd of starting a single phase 
alternating current motor from rest -under load which consists in sup- 
plying multiphase electromative forces to the circuits of its induced 
windings from an external ‘source. ay te - 
ALTERNATING CURRENT ASYNCHRONOUS “MACHINE. M. 
- Hutin and M. Leblanc, Paris, France, 613,204. Filed May 4, 1897. 
A mode of impressing a wave of ‘electromotive force on any cireuit 
which consists in connecting the circuit to the brushes of a ponaor 
of the direct current tvpe, and separately exciting the field of the 
latter in accordance with the wave desired. ; 
ALTERNATING CURRENT DYNAMO ELECTRIC MACHINE. M. 
blanc, Paris, Franċe, 613,209. Filed April 10, 1897. A method of 
operaning an electric motor which consists in supplying its field mag- 
net windings with direct current and its armature with alternating 
currents through the same line. 


Lampe and Appurtenances :— 


ELECTRIC LAMP GUARD. H. M. Underwood, Chicago, Ill., 612,- 

999. Filed Aug. 19, 1897. Wire guard for incandescent lamps. 
Miscellaneous :— 

ELECTRIC FURNACE. L. Bresson, Lyons, France, 612,948. Filed 
Feb. 8, 1898. An oscillating electric furnace to be used for the pro- 
duction of calcium carbid. ; 

THERMOSTAT. W, E. Facer, Cleveland, O., 613,062. Filed Nov. 4, 
189 Comprises a thin metal receptacle filled with an expansible 
liquid, and having two flexible discs forming parts of its wall, and 
means to complete an electric circuit through the discs on the expan- 
sion of the liquid. 

APPARATUS FOR PRODUCING RADIATION OF ELECTRIC- 
ITY. C. H. Stearn and C. F. Topham, London, England, 613,090. 
Filed Dec. 20, 1897. X-ray tube. , 

CIGAR LIGHTER. A. C. Gruhlke, Waterloo, Ind., 613,140. Filed 
an. 19, 1898. Details of construction. i 

RAILWAY SIGNAL. Andrews, London, Eng., 612,810. Filed 
Dec. 20, 1897. Two or more independent indicators on the locomo- 
tive are operated through a single conductor along the line by em- 
ploying currents of different strengths. 

Railways and Appliances :— 

TROLLEY STAND. W. T. Shryockm, Allegheny, Pa., 612,875. Filed 
July 20, 1897. Provides a means whereby a trolley when it leaves 
the wire will trip itself and lessen the tension on the spring and per- 
me ae pole to descend a sufficient distance so it will be clear of 
obstacles. 

INSULATOR AND HANGER FOR ELECTRIC RAILWAYS. W. 
C. Keithly, San Francisco, Cal., 612,929. Filed Jan. 26, 1898. Details 
of construction. ; . 

UNDERGROUND ELECTRIC RAILWAY. G. W. Smith, St. Louis, 
Mo., 613,084. Filed May 28, 1898. Employs a flexible tube in which 
is contained the conductor and means for making contact with the 
trolley consisting of contact shoes and a lever fulcrumed to the car 
ae as to raise the flexible tube. 

UNDERGROUND ELECTRIC RAILWAY SYSTEM. F. D. Robb, 
Hot Springs, Ark., 613,175. Filed July 2, 1897. The conduit is 
formed in sections of any length, is oval in cross section, with its 
lower end contracted to form a drain, which is lined with porcelain 
and connects with the sewer. 

SAFETY DEVICE FOR SUSPENDED CONDUCTORS. J. N. 
Thomas, Johnstown, Pa., 613,177. Filed Jan. 20, 1898. A sectional 
system of wiring for overload trolley railways. , 

TROLLEY POLE. J. Walsh, Elyria, Ohio, 613,181. Filed Nov. 2 
1896. Comprises a pivoted trolley pole provided „at its upper end 
with a sliding rod movable transversely with relation to the trolley 
pole, and a rotatable trolley wheel carried by the sliding rod and 
through which the rod extends and which is incapable of longitudinal 
movement. ` 

Regulation :— 
METHOD OR MEANS FOR SYNCHRONIZING. M. Hutin and M. 
blanc, Paris, France, 613,206. Filed Dec. 30, 1897. Comprises a 
method of and apparatus for impressing upon a circuit an electromo- 
tive force proportional to a given periodic electric current. 


Switches, Cut-Outs, Etc.:— 


AUTOMATIC LEAK OR GROUND CUT-OUT. W. L. Pratt, Adams, 
N. Y., 613.046. Filed May 20, 1898. Comprises a hinged arm, a 
loop connection carried thereby, a double armed fuse-wire normally 
in circuit holding the arm, a branch circuit to ground, condensers 
and a magnet included in the branch circuit and an armature adapted 
to face the fuse-wire, when the leakage of current has sufficiently ac- 
cumulated in the condensers so that a discharge to ground will occur. 

ELECTRIC SWITCH. W, Ely, Providence, R. I., 613,128. Filed 
Sept. 5, - A knife switch in which the make and break is as- 


1896. 
sisted by springs. 
ELECTRIC. SWITCH. W. Ely, Providence, and W. B. Bernardini, 
Lakewood, R. I., 613,129. Fi ed July 29, 1896. Similar to above. 


Telegraphs :— 
TELEGRAPHY. C. D. Royse, Greencastle, and W. A. Royse, Indian- 
apolis, Ind., 618,080. Filed Aug. 11, 1897. System of telegraphy 


between fixed stations and moving trains. 
Telephones: — > 
TELEPHONE EXCHANGE SYSTEM. C. S. Heilman, Philadelphia, 
. Pa., 613,086. Filed. Nov. 21, 1896. Details of construction. . . 


. Paris Expostion Data. 

The admission to the 1900 Exposition will be one franc (20 
cents). It is estimated that 60,000,000 francs, or $12,000,000, will 
be received from the admissions in 1900. It is now estimated 
that the total expenses of the Exposition will be 106,785,000 
francs, or $21,354,000. ; 

Out of the 55 countries that have been invited to participate 
in the Exposition, Egypt is the only country that will not take 
part. The Commissioner General of the United States, Hon. 


Ferdinand, W. Peck, says, “That the struggle for supremacy at 
the Exposition of 1900 will be a friendly one between nations, 
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‘and not an industrial competition between manufacturers of the 
same nationality.” Commissioner General Peck will organize 
the exhibits of the United States on these lines. 


PADE NOTES 


d? [NOVELTIES 


The Hanchett Direct Reading Ohmmeter. 


A NEW measuring instrument has been recently placed upon 
the market and is illustrated in the accompanying cut. 
It may be briefiy described as a commercialized slide wire bridge, 
but it possesses many improvements over that instrument as it 
is commonly found in laboratories. A smooth, straight wire of 
a special alloy is stretched over a scale which is graduated to read 
directly in ohms. The unknown resistance is connected across 
two binding posts at the end of the scales, which are marked X. 
At the other end of the case a small pocket is provided which 
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contains a stylus and a telephone receiver. A small battery key 
is imbedded at the lower end of the stylus, as shown in the illus- 
tration. In determining the unknown resistance the telephone 
receiver is held to the ear and the stylus is held in the hand in 
much the same manner as a pen, the forefinger serving to de- 
press the battery key. A point is sought along the slide wire 
which, when touched with the stylus, there will be no click in 
the receiver. This is very rapidly found, because the click be- 
comes fainter and fainter as the point of silence is approached 
and ceases entirely when it is reached. After measuring one 
or two resistances, the novice will have no difficulty in finding 
the resistance in as short a time as fifteen seconds. This is far 
more rapid than the. operation of the ordinary testing set, for 
in this instrument a single touch of the stylus on the wire cor- 
responds in the testing set to an adjustment of the plugs, a 
pressure of the galvanometer key and a wait until the nedi 
has come to rest. The scale of the instrument is lettered in 
three colors, black, red and blue; and a small plug is provided 
at one end of the bridge which fits into three holes colored to 
correspond. It is obvious that this plug is inserted in the hole 
which is marked with the same color as that of the scale which 
it is desired to use. The three scales give the instrument a wide 
range, from one thousandth of an ohm to fifty thousand ohms, 
which covers any commercial resistance excepting insulation 
resistances. 

Insulation resistances cannot be measured with accuracy with 
such a low voltage instrument as a testing set, and, therefore, 
the range of this instrument has not been extended to include 
them, though the manufacturers are prepared to supply instru- 
ments of higher reading on special order. 
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The telephone receiver renders the instrument independent 
of vibration, stray magnetic fields and other influences which 
make the ordinary testing set useless and which abound in 
dynamo rooms, repair shops and all other places where prac- 
tical testing is done and a good commercial instrument for 
measuring resistance is desired. 

The instrument carries its own battery, which is adapted to be 
readily removed and replaced by anyone and can be done at the 
expense of $1.50, which is a marked advantage when the high 
price of chloride silver cells, which are used for ordinary test- 
ing sets, is considered. Should the battery fail after long and 
continued use and it be not convenient to renew it at once, con- 
nection can be made with any convenient battery to the two 
outer binding posts at the end of the bridge and the bridge used 
as before with the simple omission of depressing the battery 
key; indeed, an electric light circuit of 110 volts with a lamp in 
series can be used for this purpose. 

The instrument is sold for a very low figure considering its 
quality, which is of the best. It is made of polished mahogany 
with trimmings of polished hard rubber, and the brass work is 
accurately machined and lacquered. The scale is printed from 
specially engraved plates, and the combination of colors is care- 


READING OHMMETER. 


fully chosen so as to avoid fatiguing the eye. It has just been 
placed upon the market by The American Electric Specialty 
Company, 123 Liberty street, New York City. 


High and Low Frequency Single Phase G. E. 
Alternators. 


HE General Electric Co. manufactures alternators of 60 
and 125 cycles frequency in both revolving armature and 
revolving field types. Revolving armature machines of 125 
cycles frequency are built in five standard sizes, 30, 60, 90, 120 
and 130 kilowatts, each size wound for 1,040 or 2,030 volts. The 
low periodicity alternators are wound for 1,040, 2,030 or 3,120 
volts, and are built in capacities of 60, 90, 120, 130 kilowatts. All 
are arranged for belt driving, and are set on rails. 

The fields are both separately and self-excited, part of the 
main current being rectified for the self-excitation. The cur- 
rent for the separate excitation of the fields is derived from a 
small direct current generator driven by belt from a pulley on 
the end of the armature shaft. The two windings allow of ad- 
justment of the fields to automatically compensate for changes of 
load, thus giving a practically constant potential at the terminals. 
The machine may also be over-compounded to compensate for 
line loss. 

The degree of compounding is regulated by a shunt mounted 
against the inside of the pillow block at the collector end. It is 
properly adjusted when the machine is under test at the factory. 

The magnetic field includes part of the frame, which is a cast- 
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iron ring with inwardly projecting poles of laminated iron. By 
this means eddy current losses are reduced and the reluctance of 
the magnetic circuit diminished. Both separate and series field 
coils are wound upon removable spools, the winding of double 
covered copper wire being carefully insulated from the spools 
themselves. 

The armature is ironclad with laminations of soft steel built 
up on a cast-iron spider from the core, and each shunt is care- 
fully japanned before assembly. To guard against eddy cur- 
rents, thin paper sheets are interposed between adjoining plates 
at frequent intervals. The core is thoroughly ventilated by air 
drawn through the spider and circulating in the ventilating 
spaces between core and windings. The coils are wound on 
forms and thoroughly taped and insulated before they are placed 
in the core, in which they are secured by insulating blocks. 
They are supported at the end by saddles of light metal, which 
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give ample support to avoid injury by centrifugal force. This 
method allows of ready removal of any coil when necessary. 

Commutators and collectors are of copper of the highest con- 
ductivity and are mounted on a metal hub keyed to the shaft. 
The insulation consists of mica and hard rubber so arranged 
that short circuits and grounds are practically impossible. The 
collector brush holders are supported on a cast-iron standard 
and insulated from it by hard rubber bushings. The commutator 
brush holders are supported on a yoke carried by the adjoining 
pillow block. The bearings are spherical and self-oiling, self- 
centering and self-aligning, and of ample length to ensure cool 
running. 

Each alternator, before shipment, is subjected to most thor- 
ough test. The insulation of the separately excited field coils is 
tested to 3,000 volts alternating and the series coils and arma- 
tures at pressures at least double the normal operating voltage. 


Telephone Apparatus of the Eureka Electric 
Company. 


HE ever-increasing demand for first-class telephone ap- 
paratus and the general revival of business has induced 

men well equipped with a knowledge of the telephone business 
and its delicate apparatus to enter that very promising field as 
manufacturers and dealers in supplies. One of the most recent 
firms organized for this purpose is the Eureka Electric Com- 
pany, 157-159 South Canal street, Chicago, Ill. The company’s 
salesrooms are very conveniently located opposite the Union 
Station, and in their stockroom they will carry at all times a 
large and complete stock of the best telephone apparatus. The 
line will consist of long-distance apparatus, exchange telephones, 
interior telephones, switchboards, both self-restoring and hand 
types, at low prices considering the quality of the goods. A 
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new lightning arrester and distributing board will be among their 
specialties, including an improved form of cable box, as well as 
an efficient type of bipolar receiver. All of their instruments are 
equipped with the Williams magneto, containing the Will- 
iams single-core ringer magnets. In transmitters they make the 
Bell solid back as well as the Ericsson type, both of which they 
guarantee for two years, and will replace free of cost any not 
satisfactory. They will also make a testing resistance box for 
telephone engineers. Besides being well equipped with a line 
of modern machinery, which enables the company to turn out 
any kind of special work at short notice, the officers of the com- 
pany, through their long experience in the telephone field, are 
eminently well fitted for the designing and manufacturing of 
first-class telephone apparatus. The president, Mr. I. J. Kusel, 
and the secretary, Mr. H. J. Kusel, have had years of practical 
experience in the business, and have a wide acquaintance among 
the trade. Mr. I. J. Kusel entered the telephone field some years. 
ago as president of the Missouri Telephone Company, of St. 
Louis, and built up quite a profitable business. For the last two 
years he represented the American Electric Telephone Company 
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as general salesman, while his brother, Mr. J. H. Kusel, filled a 
similar position with the Stromberg-Carlson Company. 


Goodsell’s “98” Pump Packing. 


A HIGHLY efficient packing material has recently been placed 

on the market by the Goodsell Packing Company, 33 South 
Canal street, Chicago, Ill., and is claimed to possess some very 
decided advantages over other types. By the process of manu- 
facture employed by this company all tendency or possibility of 
splitting is successfully overcome by wax end stitching, which 
can be seen in the figure. This stitching passes through the 
plies throughout each coil, adjacent to the wearing edge, parallel 


GOODSELL'S ’988 PUMP PACKING. 


with it. The ’98 pump packing is said not to separate or flake 
in ofl or ammania, even if the friction is destroyed by these 
agencies. The packing is made in sizes ranging from \% to I 
inch in thickness and in coils of 15 feet. A catalogue describing 
this packing is issued by the company and will be sent to anyone 
on application, 


SANDS ELECTRIC CO. has been formed at Cleveland, O., 
with $10,000 capital stock, by L. Sands, E. Velhagen, F. B. 
Skeels, C. R. Hunt and O. A. Bejck, to make electrical ap- 
paratus. 
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Standard Paint Factory at Hamburg, Germany. 


THE European factory of the Standard Paint Company, of 
New York, the erection of which was begun last July at 
Hamburg, Germany, was completed in February of this year, 
and the products that are being manufactured by the Standard 
Paint Company at their American works are now also regularly 
manufactured at Hamburg and are being supplied to all parts 
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Frink’s Patent Reflectors. 


UITE in line with the wider introduction of the incandescent 
lamp and the reduction of prices charged for current, 
there has gradually been developed an industry which will add 
its share to the greater usefulness and popularity of the lamp 
itself. It is the business of reflectors to which we refer, which 
has been subjected to a great deal of study and finally has been 


NEW FACTORY OF THE STANDARD PAINT COMPANY, HAMBURG, GERMANY. 


of Europe from that point. The president of the company, Mr. 
Shainwald, has devoted a great deal of time and attention to the 
establishment of the European works, and states that there is 
very great activity in all electrical interests in Europe, with a 
consequent very large demand for all grades of the P. & B. prod- 
ucts abroad. There are especially large demands for the P. & B. 
electrical compounds and the P. & B. tape and armature varnish; 
these are in use by nearly all the leading manufacturers and 
traction companies in all the European countries. There is a 
great amount of work going on in street traction, especially 
in the cities of Great Britain and Germany. Italy is also com- 
ing to the front rapidly in these interests. The Hamburg Works 
are manufacturing the same goods as the main factory in this 
country, not only those which pertain directly to the electrical 
trades, but also the P. & B. Ruberoid roofing, P. & B. build- 


Sectional Glass Reflector. 


VARIOUS APPLICATIONS OF FRINK’S PATENT REFLECTORS. 


ing, sheathing and insulating papers and P. & B. preservative 
roof and structural paints. It is highly encouraging to note this 


further extension of American manufacturing interests in the 
Old World. 


brought to a state of great periection. One of the foremost 
pioneers in this line has been Mr. I. P, Frink, 551 Pearl street, 
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ELECTRIC SIGN. 


New York, who has during the last few years placed on the 
market a large line of electrical reflectors for a great variety 
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Crystal Hanging Fixture. | 


of uses. In fact he has made church and public hall lighting 
a specialty for forty consecutive years and does not and never 
will make cheap goods. His reflectors are custom-made with | 
angles adapted to their work. They are harmonizing, fit in 
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looks and fit in work. They are made of the best crystal corru- 
gated glass of double silver plate coated on the back with heat 
and moisture proof cement. In a catalogue recently issued by 
Mr. Frink over 600 styles and sizes of reflectors for different 
purposes are enumerated, four. of which are illustrated herewith. 
One is the picture or window reflector, for lighting pic- 
tures or store windows where elaborate furnishings are desired. 
This reflector is made up on special angles; it gives a thorough 
and even diffusion of the light directed just where wanted. The 
sectional glass reflector shown on page 474 has a brass corona 
and is intended for banks, offices and public buildings, stores and 
general use. Among the very handsome hanging fixtures 
which Mr. Frink has designed, the one shown is a fair example. 
It is very elaborate, richly trimmed with cut-glass prisms and 
prismatic chains, making a particularly effective electric fixture. 
The department of electric sign lighting has also received due 
attention, one type developed being illustrated. Mr. Frink also 
deals in Parisian novelties, namely incandescent lamps covered 
by handsome silk flowers of various colors and designs. In fact, 
his products are too numerous to mention here, but his cata- 
logue will be sent to any one on application and will give.any 
interested person a good idea of the wide field which Mr. Frink 
has covered. i 


Independent Telephone Meeting. 


A special dispatch from La Crosse, Wis., of Oct. 28, says: 
Proceedings have just leaked out. of a secret meeting of the 
anti-Bell companies’ representatives in Winona, Minn. Every 
independent telephone toll line company in Western Wisconsin 
and Southern Minnesota was represented and a pooling arrange- 
ment entered into that will make a stronger alliance than ever 
before of anti-Bell interests in this section of the country. In 
some instances there will be a material reduction of rates, though 
managers are not ready to announce their new schedules. 


Warner Pocket Battery Gauge. 


HE illustration below shows the latest form of the well- 

. known Warner pocket battery gauge manufactured and sold 

by the Standard Electric Time Co., Waterbury, Conn. This 

gauge is intended for testing the current strength of both open 

and closed circuit batteries, and is set to indicate the condition of 
single cells. 

It is not arranged to give the current strength or electro- 
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WARNER'S POCKET BATTERY GAUGE. 


motive force only, but a combination of both. Its resistance 
is about 10 ohms, making a medium through which most bat- 
teries should work to obtain the best results. This gauge is set 
to indicate the-current of one cell of battery at a time, and 
no more should be connected to it. 

The figures on the scale are for comparison only, but the 
gauge is adjusted to read about as follows: One cell of gravity 
battery should indicate about 25 on the scale, or 1 volt, and 
two cells about 50, or 2 volts. One cell of Leclanche battery 
should show from 35 to 40, or about 1.4 volts. On account of 
the low resistance of the gauge, batteries with a normal voltage 
and high internal resistance will not show their true value. 

The gauge is of great importance to any one using or caring 
for electric batteries. It is made in office size with a dial 3% 
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inches in diameter, and in pocket size for telephone inspectors, 
with a dial 134 inches in diameter. 

Over 5,000 of these gauges are in daily use, some of the pur- 
chasers being the N. Y. & N. J. Telephone Co., Southern N. E. 
Telephone Co., Mass. T. & T. Co., Central N. Y. T. & T. Co., 
Chicago Telephone Co., Missouri & Kansas Tel. Co., Wisconsin 
Tel. Co., Bell Telephone Co., of Canada, and others. 


Bell Telephone Output. 


The statement of the output of instruments by the American 
Bell Telephone Company for the month ending Oct. 20 shows 
the largest gross and net output ever made in any month of the 
company’s history. The net addition to number of instruments 
in licensee’s hands exceeded last May, heretofore the record, 


` by 1,323, and the total gain is very large, 21,816 for the month, 


and 158,281 for the first ten months of 1898. Figures follow: 


October— 1898. 1897. 1896. 1895. 
GOSS. 44 share ose 33,6390 23,131 14,766 14,969 
Returned ............. 11,823 7,145 7,252 6,305 

La E 21,816 15,986 7,514 8,664 
Dec. 21 to Oct. 20— 
GOSS: vas seep saneses .. 278,363 185,874 163, 161 143,192 
Returned .........005 120,082 70,251 75,799 67,815 
IN et EE ate 158,281 109,623 87,362 75,377 
Total outstanding 
Oct 20 ser Rares 1,077,402 882,250 762,338 649,047 
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OHIO ELECTRIC SPECIALLY CO., Troy, O., will be 
pleased to supply descriptive circulars and prices on their 
rheostats, motor starters, speed regulators, etc. They are man- 
ufactured with a view to durability, compactness and reliability, 
as well as being fire proof, and at the same time ornamental. 

THE CUTLER-HAMMER MFG. CO., 70 W. Jackson 
Boulevard, Chicago, Ill., state that there are more C.-H. rheo- 
stats in use than of all other makes combined. 

WAGNER ELECTRIC MFG. CO., St. Louis, Mo., say their 
transformers are first in competitive tests, because they are the 
best and are designed on lines best adapted to practical central 
station operation. 

C. W. HUNT CO., West New Brighton, S. I., N. Y., offer to 
send their catalogue No. 9810, treating of coal handling for 
steam generation. l ' 

SIPE & SIGLER, Cleveland, O., state the reason why they 
claim the Willard storage battery is superior to all others. They 
are ready to furnish cells of any size for test purposes at one- 
half their lowest net prices. 

HUEBEL & MANGER, 286 Graham street, Brooklyn, N. 
Y., advertise their “F” style bells as the standard of excellence. 
They embody pure platinum contact points, pivoted armature, 
double adjustment and non-turning binding and contact posts. 

THE VICTOR TELEPHONE MFG. CO., 166 So. Clinton 
street, Chicago, Ill., say there would be little complaint were all 
transmitters as good as the Victor, as there is a naturalness about 
the Victor instrument that cannot be over estimated. There are 
over 10,000 in use at the present time. 

THE KELSEY NOISELESS RATCHET BRAKE is adver- 
tised by the Billings & Spencer Co., of Hartford, Conn. They 


say it is quick in operation, has great strength, a positive clutch, 
and, as its name implies, is noiseless. 


MR. OTTO M. KNOBLOCH, secretary and treasurer of 
The Miller-Knobloch Company, South Bend, Ind., says that 
the commutator building and refilling and armature winding 
branch of their business has assumed very large proportions. 
This increase of business has necessitated additions to their fac- 
tory equipment and a night shift of men. He reports orders 
from South Africa, Europe and Japan. 

LIGHTNING. One of the greatest problems which presents 
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itself to every electric light station manager is the proper pro- 
tection of electrical machinery from damage by lightning. Any- 
thing leading to a proper solution of the problem is always 
welcome. The Electric Appliance Company have just issued a 
special circular of Wurts lightning arresters, which embodies 
all of the improvements to date in this class of apparatus and 
gives some valuable hints with reference to protection from 
lightning. 

SIEMENS & HALSKE ELEC. CO. are reported to have a 
$10,000,000 deal on hand for lighting and railway work, with 
the Japanese authorities. 

CLEVELAND, O. The Abbott Electric & Mfg. Co. has 
been formed by H. H. Hammond, H. I. Wickes, W. A. Mar- 
bach, S. Abbott and C. B. Abbott, with a capital stock of 
$15,000, for the manufacture of electrical and mechanical ap- 
pliances. 

NUMEROUS SALES of apparatus are being reported from 
the West and Southwest, which denote a very healthy condi- 
tion of the apparatus branch of electrical business. The West- 
ern Electrical Supply Co., of St. Louis, Mo., have recently made 
several large sales of apparatus in their territory, of both arc, 
direct current and alternating machinery. l 


MR. H. W. POPE, as traffic manager for the Southern Bell 
Telephone & Telegraph Co., has issued an excellent little 
brochure of data and information, showing how the telephone 
is used, should be used, and should not be used. It includes 
a number of fac-simile letters as to satisfaction given with party 
line service. 

MR. H. T. EDGAR has come to town and will now have his 
headquarters at the Bowling Green Building, in connection 
with the Jandus interests, which his concern, H. W. Lawton & 
Co., represent in New England, with the Washington carbons, 
etc. He has also taken up the carbon agency for Northern 
New Jersey, Eastern New York and Greater New York. Just 
before leaving Boston he sold Pres. F. A. Gilbert a carload of 
high grade carbons for the enclosed arcs to be used in that 
city. 

FOWLER SWITCHBOARD & TELEPHONE CO., has 
been formed in New York City with a capital stock of $5,000. 
There are three directors, one of whom is Mr. J. T. McRoy, 
the terra cotta conduit manufacturer. Another is L. V. Heck- 
lers, of Brooklyn. 

MR. SAMUEL MANKOWITZ, the well known wire manu- 
facturer, reports a very large increase in the demand for his 
weather-proof and rubber-covered wire. 

POMPTON, N. J. The Berlin Iron Bridge Company, East 
Berlin, Conn., are furnishing for the Laflin & Rand Powder 
Company the steel roof for one of their storehouses. The 
building is 45 feet wide and 150 feet long. The roof trusses are 
of steel and the roof trusses are corrugated iron supported on 
steel purlins. 
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PHILADELPHIA. The Cheltenham Electric Light, Heat 
and Power Company is in the market for arc light machinery 
and appliances for about 80 lights. Mr. G. U. G. Holman, man- 
ager, Oak Lane, Philadelphia, should be addressed. 

ALLEGHENY, PA. In order to obtain as perfect a light as 
possible in the dry goods department of their store, Boggs & 
Buhl, of Allegheny, Pa., have just installed no fewer than 200 
General Electric enclosed arc lamps of the double globe type. 
The whiteness of the light enables purchasers to select their 
goods with the assurance that the colors will not prove any dif- 
ferent when brought to the light of day. 

THE HELIOS ELECTRIC CO., of Philadelphia, through 
their Boston agents, the Anchor Electric Co., have received a 
large order from Jordan, Marsh & Co., of the latter city. The 
order was awarded. after severe and protracted tests of a com- 


petitive character. 
R. D. NUTTALL COMPANY, of Pittsburg, have made the 
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Electric Tramway Company, of London, their representatives in 
the British Isles for their gears, trolleys, etc. 


oh 
MITCHELL-PEARSON ELECTRIC CO. has been organ- 
ized under the laws of Maine, with a capital stock of $150,000, 
of which $25 is paid in. It is to make and sell electric car ap- 


pliances. The president is G. A. Copeland, Revere, Mass., and 
treasurer, W. E. Pearson, Winthrop, Mass. 
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© SOUTHERN NOTES 


MASON, TEXAS. The Mason Electric Light Co. are in the 
market for a full line of electrical supplies and apparatus, and 
wish to hear from parties who can furnish the goods. Mr. V. 
M. Loring is the secretary of the company; Mr. Chas. Faubion, 
electrician; Mr. R. Grosse, treasurer, and Mr. Leo Gugenheim, 
president. 

NEW ORLEANS, LA. Mr. George F. Schimke, well known 
electrical constructor, late of the firm of Schimke & Newman, 
has opened business for his own acount at 420-422 Baronne St. 
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High Frequency Oscillators for Electro-therapeutic 
and Other Purposes.’ 
BY NIKOLA TESLA. 


Q OME theoretical possibilities offered by currents of very 
high frequency and observations which I casually made 
while pursuing experiments with alternating currents, as well 
as the stimulating influence of the work of Hertz and of views 
boldly put forth by Oliver Lodge, determined me some time 
during 1889 to enter a systematic investigation of high fre- 
quency phenomena, and the results soon reached were such as 
to justify further efforts towards providing the laboratory with 
efficient means for carrying on the research in this particular 
field, which has proved itself so fruitful since. As a consequence 
alternators of special design were constructed and various ar- 
rangements for converting ordinary into high frequency cur- 
rents perfected, both of which were duly described and are now 
—I assyme—familiar. 

One of the early observed and remarkable features of the 
high frequency currents, and one which was chiefly of interest 
to the physician, was their apparent harmlessness which made 
it possible to pass relatively great amounts of electrical energy. 
through the body of a person without causing pain or serious 
discomfort. This peculiarity which, together with other mostly 
unlooked-for properties of these currents I had the honor to 
bring to the attention of scientific men first in an article in a 
technical journal in February, 1891, and in subsequent contri- 
butions to scientific societies, made it at once evident, that these 
currents would lend themselves particularly to electro-thera- 
peutic uses. 

With regard to the electrical actions in general, and by an- 
alogy, it was reasonable to infer that the physiological effects, 
however complex, might be resolved in three classes. First the 
statical, that is, such as are chiefly dependent on the magnitude 
of electrical potential; second, the dynamical, that is, those 
principally dependent on the quality of electrical movement or 
current’s strength through the body, and third, effects of a 
distinct nature due to electrical waves or oscillations, that is, 
impulses in which the electrical energy is alternately passing 
in more or less rapid succession through the static and dynamic 
forms. 

Most generally in practice these different actions are co- 
existent, but by a suitable selection of apparatus and observance 
of conditions the experimenter may make one or other of these 
effects predominate. Thus he may pass through the body, or 
any part of the same, currents of comparatively large volume 
under a small electrical pressure, or he may subject the body 
to a high electrical pressure while the current is negligibly 
small, or he may put the patient under the influence of elec- 
trical waves transmitted, if desired, at considerable distance 
through space. 

While it remained for the physician to investigate the specific 
actions on the organism and indicate proper methods of treat- 
ment, the various ways of applying these currents to the body 
of a patient suggested themselves readily to the electrician. 

As one cannot be too clear in describing a subject, a dia- 
grammatic illustration of the several modes of connecting the 
circuits which I will enumerate, though obvious for the ma- 
jority, is deemed of advantage. 

The first and simplest method of applying the currents was 
to connect the body of the patient to two points of the gene- 
rator, be it a dynamo or induction coil. Fig. 1 is intended to 
illustrate this case. The alternator G may be one giving from 
five to ten thousand complete vibrations per second, this number 
being still within the limit of practicability. The electromotive 
force—as measured by a hot wire instrument—may be from fifty 
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to one hundred volts. To enable strong currents to be passed 
through the tissues, the terminals T T, which serve to establish 
contact with the patient’s body should, of course, be of large 
area, and covered with cloth saturated with a solution of elec- 
trolyte harmless to the skin, or else the contacts are made by 
immersion. The regulation of the currents is best effected by 
means of an insulating trough A provided with two metal 
terminals T’ T’ of considerable surface, one of which, at least, 
should be movable. The trough is filled with water, and an 
electrolytic solution is added to the same, until a degree of cop- 
ductivity is obtained suitable for the experiments. 

When it is desired to use small currents of high tension, a 
secondary coil is resorted to, as illustrated in Fig. 2. I have. 
found it from the outset convenient to make a departure from 
the ordinary ways of winding the coils with a considerable 
number of small turns. For many reasons the physician will 
find it better to provide a large hoop H of not less than, say, 
three feet in diameter and preferably more, and to wind upon, 
it a few turns of stout cable P. The secondary coil S is easjly 
prepared by taking two wooden hoops h h and Joining them 
with stiff cardboard. One single layer of ordinary magnet wire. 
and not too thin at that, will be generally sufficient, the number 
of turns necessary for the particular use for which the coil is 
intended being easily ascertained by a few trials. Two plates 
of large surface, forming an adjustable condenser, may be used 
for the purpose of synchronizing the secondary with the primary 
circuit, but this is generally not necessary. In this manner'a 
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FIGS. 1, 2, 3 AND 4. 


cheap coil is obtained, and one which cannot be easily injured. 
Additional advantages, however, will be found in the perfect 
regulation which is effected merely by altering the distance 
between the primary and secondary, for which adjustment pro- 
vision should be made, and, furthermore, in the occurrence’ of 
harmonics which are more pronounced in such large coils of 
thick wire, situated at some distance from the primary. 

The preceding arrangements may also be used with alternat- 
ing or interrupted currents of low frequency, but certain peculiar 
properties of high frequency currents make it possible to apply 
the latter in ways entirely impracticable with the former. 

One of the prominent characteristics of high frequency or, 
to be more general, of rapidly varying currents, is that they 
pass with difficulty through stout conductors of high self-induc- 
tion. So great is the obstruction which self-induction offers to 
their passage that it was found practicable, as shown in the 
early experiments to which reference has been made, to main- 
tain differences of potential of many thousands of volts between 
two points—not more than a few inches apart—of a thick cop- 
per bar of inappreciable resistance. This observation naturally 
suggested the disposition illustrated in Fig. 3. The source of 
high frequency impulses is in this instance a familiar type of 
transformer which may be supplied from a generator G of or- 
dinary direct or alternating currents. The transformer com- 
prises a primary P, a secondary S, two condensers C C which 
are joined in series, a loop or coil of very thick wire L and a 
circuit interrupting device om break b. The currents are derived 


478 


from the loop L by two contacts c c’, one or both of which are 
capable of displacement along the wire L. By varying the dis- 
tance between these contacts, any difference of potential, from 
a few volts to many thousands, is readily obtained on the term- 
inals or handles T T. This mode of using the currents is en- 
tirely safe and particularly convenient, but it requires a very 
uniform working of the break b employed for charging and 
discharging the condenser. 

Another equally remarkable feature of high frequency im- 
pulses was found in the facility with which they are transmitted 
through condensers, moderate electromotive forces and very 
small capacities being required to enable currents of consider- 
able volume to pass. This observation made it practicable to 
resort to a plan such as indicated in Fig. 4. Here the connec- 
tions are similar to those shown in the preceding case, except 
that the condensers C C are joined in parallel. This lowers the 
frequency of the currents, but has the advantage of allowing 
the working with a much smaller difference of potential on the 
terminals of the secondary S. Since the latter is the chief item 
of expense of such apparatus and since its price rapidly in- 
creases with the number of turns required, the experimenter will 
find it generally cheaper to make a sacrifice in the frequency, 
which, however, will be high enough for most purposes. How- 
ever, he only needs to reduce proportionately the number of 
turns or the length of primary p to obtain the same frequency 
as before, but the economy of transformation will oe somewhat 
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FIGS. 5, 6, 7 AND 8. 


reduced in so doing and the break b will require more attention. 
The secondary S! of the high frequency coil has two metal 
plates t t of considerable surface connected to its terminals, and 
the current for use is derived from two similar plates t’ t’ in 
proximity to the former. Both the tension and volume of the 
currents taken from terminals T T may be easily regulated and 
in a continuous manner by simply varying the distance between 
the two pair of plates t t and t’ t’ respectively. 

A facility is also afforded in this disposition for raising or low- 
ering the potential of one of the terminals T, irrespective of 
the changes produced on the other terminal, this making it 
possible to cause a stronger action on one or other part of 
the patient’s body. 

The physician may find it for some or other reason conve- 
nient to modify the arrangements in Figs. 2, 3 and 4 by con- 
necting one terminal of the high frequency source to the ground. 
The effects will be in most respects the same, but certain pecu- 
liarities will be noted in each case. When a ground connection 
is made it may be of some consequence which of the terminals 
of the secondary is connected to the ground, as in high fre- 
quency discharges the impulses of one direction are generally 
preponderating. 

Among the various noteworthy features of these currents 
there is one which lends itself especially to many valuable uses. 
It is the facility which they afford for conveying large amounts 
of electrical energy to a body entirely insulated in space. The 
practicability of this method of energy transmission, which 1s 
already receiving useful applications and promises to become of 
great importance in the near future, has helped to dispel the old 
notion assuming the necessity of a return circuit for the con- 
veyance of electrical energy in’any considerable amount. With 
novel appliances we are enabled to pass through a wire, entirely 
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insulated on one end, currents strong enough to fuse it, or to 
convey through the wire any amount of energy to an insulated 
body. This mode of applying high frequency currents in med- 
ical treatment appears to me to offer the greatest possibilities at 
the hands of the physician. The effects produced in this manner 
possess features entirely distinct from those observed when the 
currents are applied in any of the before mentioned or similar 
ways. 


The circuit connections as usually made are illustrated schem- 
atically in Fig. 5, which, with reference to the diagrams before 
shown, is self-explanatory. The condensers C C, connected in 
series, are preferably charged by a step-up transformer, but a 
high frequency alternator, static machine, or a direct current 
generator, if it be of sufficiently high tension to emable the use 
of small condensers, may be used with more or less success. The 
primary p, through which the high frequency discharges of the 
condensers are passed, consists of very few turns of cable of 
as low resistance as possible, and the secondary s, preferably 
at some distance from the primary to facilitate free oscillation, 
has one of its ends—that is the one which is nearer to the pri- 
mary—connected to the ground, while the other end leads to 
an insulated terminal T, with which the body of the patient 1s 
connected. It is of importance in this case to establish syn- 
chronism between the oscillations in the primary and secon- 
dary circuits p and s respectively. This will be as a rule best 
effected by varying the self-induction of the circuit including 
the primary loop or coil p, for which purpose an adjustable 
self-induction e is provided; but in cases when the electro- 
motive force of the generator is exceptionally high, as when 
a static machine is used and a condenser consisting of merely 
two plates offers sufficient capacity, it will be simpler to attain 
the same object by varying the distance of the plates. 

The primary and secondary oscillations being in close syn- 
chronism, the points of highest potential will be on a part cf 
terminal T, and the consumption of energy will occur chiefly 
there. The attachment of the patient’s body to the terminal 
will in most cases very materially affect the period of oscillation 
in the secondary, making it longer, and a readjustment of the 
primary circuit will have to be made in each case to suit the 
capacity of the body connected with terminal T. Synchronism 
should always be preserved, and the intensity of the action 
varied by moving the secondary coil to or from the primary. 
as may be desired. I know of no method which would make 
it possible to subject the human body to such excessive elec- 
trical pressures as are practicable with this, or of one which 
would enable the conveying to and giving off from the body 
without serious injury amounts of electrical energy approximat- 
ing even in a remote degree those which are entirely practicable 
when this manner of applying the energy is resorted to. This 
is evidently due to the fact that the action is chiefly superficial, 
the largest possible section being offered to the transfer of the 
current, or, to say more correctly, of the energy. With a very 
rapidly and smoothly working break I would not think it im- 
possible to convey to the body of a person and to give off into 
the space energy at the rate of several horse power with im- 
punity, while a small part of this amount applied in other ways 
could not fail to produce injury. 


When a person is subjected to the action of such a coil, the 
proper adjustments being carefully observed, luminous streams 
are seen in the dark issuing from all parts of the body. These 
streams are short and of delicate texture when the number of 
breaks is very great and the action of the device b (Fig. $) 
free of any irregularities, but when the number of breaks is 
small or the action of the device imperfect, long and noisy 
streams appear which cause some discomfort. The physio- 
logical effects produced with apparatus of this kind may be 
graduated from a hardly perceptible action when the secondary 
is at a great distance from the primary, to a most violent one 
when both coils are placed at a small distance. In the latter 
case only a few seconds are sufficient to cause a feeling of 
warmth all over the body, and soon after the person perspires 
frecly. I have repeatedly, in demonstrations to friends, ex- 
posed myself longer to the action of the oscillations, and each 
time, after the lapse of an hour or so, an immense fatigue, of 
which it is difficult to give an idea, would take hold of me. It 
was greater than I experienced on some occasions after the 
most straining and prolonged bodily exertion. I could scarcely 
make a step and could keep the eyes open only with the greatest 
difficulty. I slept soundly afterward, and the after-effect was 
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certainly beneficial, but the medicine was manifestly too strong 
to be used frequently. 

One should be cautious in performing such experiments for 
more than one reason. At or near the surface of the skin, where 
the most intense action takes place, various chemical products 
are formed, the chief being ozone and nitrogen compounds. 
The former is itself very destructive, this feature being illustrated 
by the fact that the rubber inslation of a wire is destroyed so 
quickly as to make the use of such insulation entirely imprac- 
ticable. The compounds of nitrogen, when moisture is present, 
consists largely of nitric acid which might, by excessive appli- 
cation, prove hurtful to the skin. So far, I have not noted in- 
juries which could be traced directly to this cause, though on 
several occasions burns were produced in all respects similar 
to those which were later observed and attributed to the Rontgen 
rays. This view is seemingly being abandoned, having not 
been substantiated by experimental facts, and so also is the no- 
tion that these rays are transverse vibrations. But while inves- 
tigation is being turned in what appears to be the right direc- 
tion, scientific men are still at sea. This state of things impedes 
the progress of the physicist in these new regions and makes 
the already hard task of the physician still more difficult and 
uncertain. 


One or two observations made while pursuing experiments 
with the apparatus described might be found as deserving men- 
tion here. As before stated, when the oscillations in the primary 
and secondary cirucits are in synchraqnism, the points of highest 
potential are on some portion of the terminal T. The syn- 
chronism being perfect and the length of the secondary coil 
just equal to one-quarter of the wave length, these points will 
be exactly on the free end of terminal T, that is, the one situated 
farthest from the end of the wire attached to the terminal. If 
this be so and if now the period of the oscillations in the pri- 
mary be shortened, the points of highest potential will recede 
towards the secondary coil, since the wave-length is reduced 
and since the attachment of one end of the secondary coil to 
the ground determines the position of the nodal points, that is, 
the points of least potential. Thus, by varying the period of 
vibration of the primary circuit in any manner, the points of 
highest potential may be shifted accordingly along the terminal 
T, which has been shown, designedly, long to illustrate this fea- 
ture. The same phenomenon is, of course, produced if the body 
of a patient constitutes the terminal, and an assistant may hy 
the motion of a handle cause the points of highest potential to 
shift along the body with any speed he may desire. When the 
action of the coil is vigorous, the region of highest potential is 
easily and unpleasantly located by the discomfort or pain ex- 
perienced, and it is most curious to feel how the pain wanders 
up and down, or eventually across the body, from hand to hand, 
if the connection to the coil is accordingly made—in obedience 
to the movement of the handle controlling the oscillations. 
Though I have not observed any specific action in experiments 
of this kind, I have always felt that this effect might be capable 
of valuable use in electro-therapy. 


Another observation which promises to lead to much more 
useful results is the following: As before remarked, by adopt- 
ing the method described, the body of a person may be sup- 
jected without danger to electrical pressures vastly in excess 
of any producible by ordinary apparatus, for they may amount 
to several million volts, as has been shown in actual practice. 
Now, when a conducting body is electrified to so high a degree, 
small particles, which may be adhering firmly to its surface, 
are torn off with violence and thrown to distances which can 
be only conjectured. I find that not only firmly adhering mat- 
ter, aS paint, for instance, is thrown off, but even the particles 
of the toughest metals are torn off. Such actions have been 
thought to be restricted to a vacuous inclosure, but with a pow- 
erful coil they occur also in the ordinary atmosphere. The facts 
mentioned would make it reasonable to expect that this extra- 
ordinary effect which, in other ways, I have already usefully 
applied, will likewise prove to be of value in electro-therapy. 
The continuous improvement of the instruments and the study 
of the phenomenon may shortly lead to the establishment of a 
novel mode of hygienic treatment which would permit an in- 
stantaneous cleaning of the skin of a person, simply by con- 
necting the same to, or possibly, by merely placing the person 
in the vicinity of a source of intense electrical oscillations, this 
having the effect of throwing off, in a twinkle of the eye, dust 
or particles of any extraneous matter adhering to the body. 
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Such a result brought about in a practicable manner would, 
without doubt, be of incalculable value in hygiene and would 
be an efficient and time-saving substitute for a water bath, and 
particularly appreciated by those whose contentment consists in 
undertaking more than they can accomplish. 

High frequency impulses produce powerful inductive actions 
and in virtue of this feature they lend themselves in other ways 
to the uses of the electro-therapeutist. These inductive effects 
are either electrostatic or electrodynamic. The former diminish 
much more rapidly with the distance—with the square of the 
same—the latter are reduced simply in proportion to the dis- 
tance. On the other hand, the former grow with the square of 
intensity of the source, while the latter increase in a simple pro- 
portion with the intensity. Both of these effects may be utilized 
for establishing a field of strong action extending through con- 
siderable space, as through a large hall, and such an arrangement 
might be suitable for use in hospitals or institutions of this 
kind, where it is desirable to treat a number of patients at the 
same time. 

Fig. 6 illustrates the manner, as I have shown it originally, 
in which such a field of electrostatic action is established. In 
this diagram G is a generator of currents of very high frequency, 
C a condenser for counteracting the self-induction of the circuit 
which includes the primary P of an induction coil, the secon- 
dary S of which has two plates t t of large surface connected 
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to its terminals. Well known adjustments being observed, a 
very strong action occurs chiefly in the space between the plates, 
and the body of a person is subjected to rapid variations of po- 
tential and surgings of current, which produce, even at a great 
distance, marked physiological effects. In my first experiments 
I used two metal plates as shown, but later I found it preferable 
to replace them by two large hollow spheres of brass covered 
with wax of a thickness of about two inches. The cables lead- 
ing to the terminals of the secondary coil were similarly cov- 
ered, so that any of them could be approached without danger 
of the insulation breaking down. In this manner the un- 
pleasant shocks, to which the experimenter was exposed when 
using the plates, were prevented. 

In Fig. 7 a plan for similarly utilizing the dynamic inductive 
effects of high frequency currents is illustrated. As the fre- 
quencies obtainable from an alternator are not as high as is 
desired, conversion by means of condensers is resorted to. The 
diagram will be understood at a glance from the foregoing de- 
scription. It only need be stated that the primary p, through 
which the condensers are made to discharge, is formed by a 
thick stranded cable of low self-induction and resistance, and 
passes all around the hall. Any number of secondary coils s s s, 
each consisting generally of a single layer of rather thick wire, 
may be provided. I have found it practicable to use as many 
as one hundred, each being adjusted for a definite period and 
responding to a particular vibration passed through the pri- 
mary. Such a plant I have had in use in my laboratory since 
1892, and many times it has contributed to the pleasure of my 
visitors and also proved itself of practical utility. On a latter 
occasion I had the pleasure of entertaining some of the mem- 
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bers with experiments of this kind, and this opportunity I can- 
not let pass without expressing my thanks for the interest which 
was awakened in me by their visit, as well as for the generous 
acknowledgment of the courtesy by the Association. Since 
that time my apparatus has been very materially improved, and 
now I am able to create a field of such intense induction in the 
laboratory that a coil three feet in diameter, by careful adjust- 
ment, will deliver energy at the rate of one-quarter of a horse 
power, no matter where it is placed within the area inclosed by 
the primary loops. Long sparks, streamers and all other phe- 
nomena obtainable with induction coils are easily producible 
anywhere within the space, and such coils, though not con- 
nected to anything, may be utilized exactly as ordinary coils, 
and what is still more remarkable, they are more effective. For 
the past few years I have often been urged to show experiments 
in public, but, though I was desirous to comply with such re- 
quests, pressing work has so far made it impossible. These 
advances have been the result of slow but steady improvement 
in the details of the apparatus which I hope to be able to de- 
scribe connectedly in the near future. 


However remarkable the electrodynamic inductive effects, 
which I have mentioned, may appear, they may be still consid- 
erably intensified by concentrating the action upon a very small 
space. It is evident that since, as before stated, electromotive 
forces of many thousand volts are maintained between two 
points of a conducting bar or loop only a few inches long, 
electromotive forces of approximately the same magnitude will 
be set up in conductors situated near by. Indeed, I found that 
it was practicable in this manner to pass a discharge through 
a highly exhausted bulb, although the clectromotive force re- 
quired amounted to as much as ten or twenty thousand volts, 
and for a long time I followed up experiments in this direction 
with the object of praducing light in a novel and more econom- 
ical way. But the tests left no doubt that there was great 
energy consumption attendant to this mode of illumination, at 
least with the apparatus I had then at command, and, finding 
another method which promised a higher economy of trans- 
formation, my efforts turned in this new direction. Shortly 
afterward (some time in June, 1891,) Prof. J. J. Thomson de- 
scribed experiments which were evidently the outcome of long 
investigation, and in which he supplied much novel and interest- 
ing information, and this made me return with renewed zeal 
to my own experiments. Soon my efforts were centered upon 
producing in a small space the most intense inductive action, 
and by gradual improvement in the apparatus I obtained re- 
sults of a surprising character. For instance, when the end of 
a heavy bar of iron was thrust within a loop powerfully ener- 
gized, a few moments were sufficient to raise the bar to a high 
temperature. Even heavy lumps of other metals were heated as 
. rapidly as though they were placed in a furnace. When a con- 
tinuous band formed of a sheet of tin was thrust into the loop, 
the metal was fused instantly, the action being comparable to 
an explosion, and no wonder, for the frictional losses accumu- 
lated in it at the rate of possibly ten horse power. Masses of 
poorly conducting material behaved similarly, and when a highly 
exhausted bulb was pushed into the loop, the glass was heated 
in a few seconds nearly to the point of melting. 


When I first observed these astonishing actions, I was in- 
terested to study their effects upon living tissues. As may be 
assumed, I proceeded with all the necessary caution, and well 
I might, for I had the evidence that in a turn of only a few 
inches in diameter an electromotive force of more than ten 
thousand volts was produced, and such high pressure would be 
more than sufficient to generate destructive currents in the 
tissue. This appeared all the more certain as bodies of com- 
paratively poor conductivity were rapidly heated and even par- 
tially destroyed. One may imagine my astonishment when I 
found that I could thrust my hand or any other part of the body 
within the loop and hold it there with impunity. More than on 
one occasion, impelled by a desire to make some novel and use- 
ful observation, I have willingly or unconsciously performed 
an experiment connected with some risk, this being scarcely 
avoidable in laboratory experience, but I have always believed, 
and do so now, that I have never undertaken anything in which, 
according to my own estimation, the chances of being injured 
were so great as when I placed my head within the space in 
which such terribly destructive forces were at work. Yet I have 
done so, and repeatedly, and have felt nothing. But I am firmly 
convinced that there is great danger attending such an experi- 
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ment, and some one going just a step farther than I have gone 
may be instantly destroyed. For, conditions may exist similar 
to those observable with a vacuum bulb. It may be placed in 
the field of the loop, however intensely energized, and so long 
as no path for the current is formed, it will remain cool and con- 
sume practically no energy. But the moment the first feeble 
current passes, most of the energy of the oscillations rushes to 
the place of consumption. If by any action whatever, a con- 
ducting path were formed within the living tissue or bones of 
the head, it would result in the instant destruction of these and 
death of the foolhardy experimenter. Such a method of kill- 
ing, if it were rendered practicable, would be absolutely pain- 
less. Now, why is it that in a space in which such violent tur- 
moil is going on living tissue remains uninjured? One might 
say the currents cannot pass because of the great self-induction 
offered by the large conducting mass. But this it cannot be, 
because a mass of metal offers a still higher self-induction and 
is heated just the same. One might argue the tissues offer too 
great a resistance. But this again cannot be the reason, for all 
evidence shows that the tissues conduct well enough, and be- 
sides, bodies of approximately the same resistance are raised 
to a high temperature. Onc might attribute the apparent harm- 
lessness of the oscillations to the high specific heat of the tissue, 
but even a rough quantitative estimate from experiments with 
other bodies shows that this view is untenable. The only plaus- 
ible explanation I have so far found is that the tissues are con- 
densers. This only can account for the absence of injurious 
action. But it is remarkable that, as soon as a heterogeneous 
circuit is constituted, as by taking in the hands a bar of metal 
and forming a closed loop in this manner, the passage of the 
currents through the arms is felt, and other physiological effects 
are distinctly noted. The strongest action is, of course, secured 
when the exciting loop makes only one turn, unless the con- 
nections take up a considerable portion of the total length of 
the circuit, in which case the experimenter should settle upon 
the least number of turns by carefully estimating what he loses 
by increasing the number of turns, and what he gains by utiliz- 
ing thus a greater proportion of the total length of the circuit. 
It should be borne in mind that, when the exciting coil has a 
considerable number of turns and is of some length, the effects 
of electrostatic induction may preponderate, as there may exist 
a very great difference of potential—a hundred thousand volts 
or more—between the first and last turn. However, these latter 
effects are always present even when a single turn is employed. 


When a person is placed within such a loop, any pieces of 
metal, though of small bulk, are perceptibly warmed. Without 
doubt they would be also heated—particularly if they were cf 
iron—when embedded in living tissue, and this suggests the 
possibility of surgical treatment by this method. It might be 
possible to sterilize wounds, or to locate, or even to extract me- 
tallic objects, or to perform other operations of this kind within 
the sphere of the surgeon’s duties in this novel manner. 


Most of the results enumerated, and many others still more 
remarkable, are made possible only by utilizing the discharges 
of a condenser. It is probable that but a very few—even among 
those who are working in these identical fields—fully appreciate 
what a wonderful instrument such a condenser is in reality. 
Let me convey an idea to this effect. One may take a con- 
denser, small enough to go in one’s vest pocket, and by skil- 
fully using it he may create an electrical pressure vastly in ex- 
cess—a hundred times greater if necessary—than any producible 
by the largest static machine ever constructed. Or, he may 
take the same condenser and, using it in a different way, he 
may obtain from it currents against which those of the most 
powerful welding machine are utterly insignificant. Those who 
are imbued with popular notions as to the pressures of static ma- 
chines and currents obtainable with a commercial transformer, 
will be astonished at this statement—yet the truth of it is easy 
to see. Such results are obtainable, and easily, because the 
condenser can discharge the stored energy in an inconceivably 
short time. Nothing like this property is known in physical 
science. A compressed spring, or a storage battery, or any other 
form of device capable of storing energy, cannot do this; if 
they could, things undreamt of at present might be accom- 
plished by their means. The nearest approach to a charged 
condenser is a high explosive, as dynamite. But even the most 
violent explosion of such a compound bears no comparison 
with the discharge or explosion of a condenser. For, while 
the pressures which are produced in the detonation of a chem- 
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ical compound are measured in tens of tons per square inch, 
those which may be caused by condenser discharges may amount 
to thousands of tons per square inch, and if a chemical could be 
made which would explode as quickly as a condenser can be 
discharged under conditions which are realizable—an ounce of 
it would quite certainly be sufficient to render useless the largest 
battleship. 


That important realizations would follow from the use of an 
instrument possessing such ideal properties I have been con- 
vinced since long ago, but I also recognized early that great 
difficulties would have to be overcome before it could replace 
less perfect implements now used in the arts for the manifold 
transformations of electrical energy. These difficulties were 
many. The condensers themselves, as usually manufactured, 
were inefficient, the conductors wasteful, the best insulation in- 
adequate, and the conditions for the most efficient conversion 
were hard to adjust and to maintain. One difficulty, however, 
which was more serious than the others, and to which I called 
attention when I first described this system of energy transfor- 
mation, was found in the devices necessarily used for controlling 
the charges and discharges of the condenser. They were want- 
ing in efficiency and reliability and threatened to prove a decided 
drawback, greatly restricting the use of the system and depriv- 
ing it of many valuable features. For a number of years I have 
tried to master this difficulty. During this time a great number 
of such devices were experimented upon. Many of them prom- 
ised well at first, only to prove inadequate in the end. Reluc- 
tantly, I came back upon an idea on which I had worked long 
before. It was to replace the ordinary brushes and commu- 
tator segments by fluid contacts. I had encountered difficulties 
then, but the intervening years in the laboratory were not 
spent in vain, and I made headway. First it was necessary to 
provide for a circulation of the fluid, but forcing it through 
by a pump proved itself impractical. Then the happy idea 
presented itself to make the pumping device an integral part of 
the circuit interrupter, inclosing both in a receptacle to pre- 
vent oxydation. Next some simple ways of maintaining the cir- 
culation, as by rotating a body of mercury, presented them- 
selves. Then I learned how to reduce the wear and losses which 
still existed. I fear that these statements, indicating how much 
effort was spent in these seemingly insignificant details will not 
convey a high idea of my ability, but I confess that my patience 
was taxed to the utmost. Finally, though, I had the satisfaction 
of producing devices which are simple and reliable in their ope- 
ration, which require practically no attention and which are 
capable of effecting a transformation of considerable amounts 
of energy with fair economy. It is not the best that can be done, 
by any means, but it is satisfactory, and I feel that the hardest 
task is done. 


The physician will now be able to obtain an instrument suit- 
able to fulfil many requirements. He will be able to use it in 
electro-therapeutic treatment in most of the ways enumerated. 
He will have the facility of providing himself with coils such 
as he may desire to have for any particular purpose, which will 
give him any current or any pressure he may wish to obtain. 
Such coils will consist of but a few turns of wire, and the ex- 
pense of preparing them will be quite insignificant. The instru- 
ment will also enable him to generate Röntgen rays of much 
greater power than obtainable with ordinary apparatus. A tube 
must still be furnished by the manufacturers which will not 
deteriorate and which will allow to concentrate larger amounts 
of energy upon the electrodes. When this is done, nothing will 
stand in the way of an extensive and efficient application of 
this beautiful discovery which must ultimately prove itself of the 
highest value, not only at the hands of the surgeon, but also 
of the electro-therapist and, what is most important, of the bac- 
teriologist. 

To give a general idea of an instrument in which many of 
the latter improvements are embodied, I would refer to Fig. 9, 
which illustrates the chief parts of the same in side elevation 
and partially in vertical cross-section. The arrangement of the 
parts is the same as in the form of instrument exhibited on 
former occasions, only the exciting coil with the vibrating in- 
terrupter is replaced by one of the improved circuit breakers 
to which reference has been made. 

This device comprises a casting A with a protruding sleeve 
B, which in a bushing supports a freely rotatable shaft a. The 
latter carries an armature within a stationary field magnet M 
and on the top, a hollow iron pulley D, which contains the 
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break proper. Within the shaft a, and concentrically with the 
same, is placed a smaller shaft b, likewise freely movable on 
ball-bearings and supporting a weight E. This weight being 
on one side and the shafts a and b inclined to the vertical, the 
weight remains stationary as the pulley is rotated. Fastened to 
the weight E is a device R in the form of a scoop with very 
thin walls, narrow on the end nearer to the pulley and wider 
on the other end. A small quantity of mercury being placed 
in the pulley and the latter rotated against the narrow end of 
the scoop, a portion of the fiuid is taken up and thrown in a 
thin and wide stream towards the centre of the pulley. The top 
of the latter is hermetically closed by an iron washer, as shown, 
this washer supporting on a steel rod L a disk F of the same 
metal provided with a number of thin contact blades K. The 
rod L is insulated by washers N from the pulley, and for the 
convenience of filling in the mercury a small screw o is pro- 
vided. The bolt L forming one terminal of the circuit breaker 
is connected by a copper strip to the primary p. The other end 
of the primary coil leads to one of the terminals of the con- 
denser C, contained in a compartment of a box A, another com- 
partment of the same being reserved for switch S and terminals 
of the instrument. The other terminal of the condenser is con- 
nected to the casting A and through it to pulley D. When 
the pulley is rotated, the contact blades K are brought rapidly 
in and out of contact with the stream of mercury, thus closing 
and opening the circuit in quick succession. With such a device 
it is easy to obtain ten thousand makes and breaks per. second 
and even more. The secondary s is made of two separate coils 
and so arranged that it can be slipped out, and a metal strip in 
its middle connects it to the primary coil. This is done to 
prevent the secondary from breaking down when one of the 
terminals is overloaded, as it often happens in working Röntgen 
bulbs. This form of coil will withstand a very much greater 
difference of potential than coils as ordinarily constructed. 

The motor has both field and armature built of plates, so that 
it can be used on alternating as well as direct current supply 
circuits, and the shafts are as nearly as possible vertical, so as 
to require the least care in oiling. Thus, the only thing which 
really requires some attention is the commutator of the motor, 
but where alternating currents are always available, this source 
of possible trouble is easily done away with. 

The circuit connections of the instrument have been already 
shown and the mode of operation explained in periodicals. The 
usual manner of connecting is illustrated in Fig. 8, in which 
A: A; are the terminals of the supply circuit, L, a self-induc- 
tion coil for raising the pressure, which is connected in series 
with condenser C and primary P P. The remaining letters 
designate the parts correspondingly marked in Fig. 9 and will 


be understood with reference to the latter. 


Mr. Rosenbaum Before the Franklin Institute on 
Electrical Invention. 


PAPER was read on November 8 before the Electrical 
Section of the Franklin Institute, on “The Status of Elec- 
trical Invention,” by Mr. William A. Rosenbaum, electrical ex- 
pert and patent solicitor of New York. The speaker treated 
the question somewhat from the standpoint of the patent lawyer 
in that he adopted the technical meaning of the word “inven- 
tion” instead of its popular meaning. Each of the main 
branches of the science of electricity was taken up in turn and 
the inventions therein referred to and described which have 
been responsible for, or have directed the lines of, its develop- 
ment. Thus in the building up of a branch of the art, certain 
inventions appear from time to time, from which spring new 
lines of development or improvement, and these, which the 
speaker termed the “milestones in the progress of invention,” 
were briefly described and their proper places in the art located. 
In telegraphy, the “milestones” noted were, the needle tele- 
graph, the Morse key, relay, sounder, and register; the repeater, 
the duplex, quadruplex, the dynamo quadruplex key system, 
the multiplex, the writing and printing telegraph, telegraphing 
from moving trains, the submarine telegraph, the synchrono- 
graph and the wireless telegraph. 

In telephony, the steps mentioned were the receiver, the micro- 
phone transmitter, the induction coil, the magneto call, the 
automatic switch, the various switchboards and the repeater, 
the last noted as a device to which considerable attention has 
been given by inventors, without achieving success. 
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The list of leading inventions under arc lighting included 
(after brief mention of the work of early investigators), the 
“shunt” circuit and the “differential” lamp, the clutch, the 
double carbon lamp, the “enclosed arc” lamp and the focusing 
lamp. In incandescent lighting the speaker asserted that the 
art was substantially perfected with the discovery of the first 
commercial lamp and the “three-wire” system of distribution, 
both the work of Mr. Edison. Other electric lighting inventions 
noted were the vacuum tube system and the X-rays. 

In the development of the dynamo, Faraday’s machine came 
first; then followed a machine giving alternating currents, then 
the commutator, the self-exciting machine, the laminated arma- 
ture, the machine without moving wire, the shuttle armature, 
the shunt wound machine, the Pacinotti ring, the Gramme ring 
and compound winding. Under the head of electric motors, the 
polyphase motor was especially mentioned. 

Under chemical generation and storage of electrical energy, 
the various types of primary and secondary batteries were de- 
scribed. 

The electric railway was stated to have made its first appear- 
ance in 1837, in the shape of a model built by the Vermont 
blacksmith Davenport. The leading inventions were, the con- 
necting of the motor on the vehicle with a stationary dynamo, 
the overhead wire and trolley, the sub-trolley and plough, the 
controller, the carbon brush for the motor, the hinged and 
spring-mounted motor and the slow speed motor. 

The paper closed with the prophecy that, “wireless” tele- 
graphy now being a fact, we shall ere long be able to telephone 
without wires, have electric lights without wires, ride in elec- 
tric cars propelled by electricity delivered thereto from a station- 
ary dynamo without connecting wires, and transmit electric 
power, in general, without wires. As to the last, the fact was 
noted that Tesla has very recently suggested the transmission 
of large quantities of current through the rarefied regions of 
the atmosphere. 


The Loss of the ‘‘Mohegan.” 


Attention has been called to the fact that when the steamer 
“Mohegan” ran on the Manacles Rocks, her electrical plant was 
submerged, all her lights went out immediately, and as the ship 
was plunged in utter darkness the loss of life was the greater. 
A protest has been sent to the English Government by chambers 
of commerce and port authorities, calling attention to the facts 
in the case of the “Mohegan,” and requesting that stringent orders 
be issued requiring that all the regulation lights be of oil, as be- 
fore, leaving the other lights of the vessel to be determined by 
the owners. 

This is a matter which concerns vessel owners and vesselmen 
—and passengers—on the lakes, and it has been taken up by 
some of the lake newspapers at Cleveland, etc. In some of the 
newer steel craft electric lights are used altogether when out of 
harbor, the oil lamps being used only when in port and 
the engines are not in action. What might happen in a crowded 
channel should there be a sudden derangement of the electrical 
machinery is suggested by the additions to the “Mohegan” death 
roll through the extinction of the electric lights at the moment 
when light was most needed. 


Ventilation of Hoosac Railway Tunnel. 


Electricity has rarely subserved a more useful purpose than 
that to which it is to be applied by the Fitchburg Railroad Com- 
pany on Hoosac mountain, says the Hartford “Times.” It is pro- 
posed to install a huge blower in a hood at the top of the long- 
disused central shaft of the tunnel, which is over 1,000 feet in 
depth. This will be operated by an electric motor, the current 
coming from the North Adams Electric Company, and the re- 
sult will be to extract the smoke from the tunnel. The shaft 
is about midway of the tunnel, and the grade descends from that 
point both east and west. There has never been enough of a 
draft of air through the tunnel to clear it of smoke. But the 
great 125 h. p. electric blower at the top of the mountain will 
do the work. 


DENVER, COL. Mr. D. H. Moffat is endeavoring to con- 
solidate the six different street railway systems, of which three 
are now electric, and then, it is said, to electrify the united 
system. 
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The Electrical Equipment of the Conkey 
Printing Establishment.'—I]I. 
BY GEORGE A. DAMON. 


“THE whole line of machinery is connected on the “Arnold 

System” of power station construction. In this system each 
generator armature is mounted in such a way as to be perfectly 
independent of the remaining machinery, and by means of a 
suitable coupling can be put in operation or thrown out of 
service, at will. The shaft upon which each generator arma- 
ture is mounted is made hollow so as to allow a solid shaft to 
be carried through it. This solid shaft is supported in two in- 
dependent bearings near its middle and extends from engine 
to engine, but under normal operating conditions it is inde- 
pendent of the engines and of the generator shatfts, and lies 
idle in its bearings. Each end of this shaft is provided with a 
suitable coupling so that it can be operated by either engine, 
or by both working in unison. The result of this ingenious 
arrangement of shaft, hollow quills, bearings and couplings, 1s 
that each generator can be operated by more than one engine. 
In a plant arranged with direct connected units this feature 
is a decided additional advantage, for the units can be operated 
in much the same manner as in a belted plant. Ordinarily in a 
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FIG, 3—DIAGRAM OF CONTROLLER CONNECTIONS. 


direct connected plant the crippling of a generator will shut 
down its driving engine, or if an engine breaks down its con- 
tiguous generator must necessarily be taken out of service. 
The Arnold system obviates this disadvantage and the result is 
that reliability is secured in the operation of the plant with 
less reserve machinery than is ordinarily required. The ar- 
rangement may look complicated, but in reality it is simple 
and for the advantages it secures it is comparatively inexpensive. 

The method which has been adopted to provide for an in- 
creasing demand for power in this plant may prove of interest. 
At the present time engine No. 1 and generator No. 1 have been 
installed and are now handling the load. A smaller 50 k. w. high 
speed unit is being placed in position as shown in Fig. 2 for 
the purpose of carrying the load when the press room is work- 
ing all night. It may also be used to furnish current for the 
lighting circuits when the combined power and lighting load 
become too large for the Corliss engine and 100 k. w. unit. 


1Abstract of paper read before the Chicago Electrical Association. 
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Eventually as the load is increased in size, engine No. 2 and the 
two additional generators will be installed and the plant will 
then be ready to furnish economically all demands for power 
over a range of from 75 h p to 525 h p. It will be capable of 
handling a load of 400 h p with a reserve unit for operation in 
case of accident. 

The Western Electric switchboard is of highly polished black 
enamelled slate, 114 inches in thickness, with the usual indicating 
and regulating instruments. Separate omnibus bars are pro- 
vided for the power circuits and the lighting circuits. Each 
generator is furnished with two main switches by means of 
which it may be operated on either the lights or the power 
circuits or upon both at the same time. 

Each feeder leaving the board passes through a fuse, the 
fuses being fastened in a row upon a special fuse block at 
the top and back of the board. From this block the feeders pass 
directly through the wall of the engine room into the factory. 
The power and lighting distributing systems throughout the 
plant are independent of one another. In the factory two main 
distributing centres are located in a central position, cne on 
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thence along a groove in the floor to the motor. All the wiring 
about the presses, between the main switch, the controller, and 
the motor is carried in iron conduit in such a way as to be thor- 
oughly protected from mechanical injury. 

The lighting of the plant is accomplished by means of con- 
stant potential enclosed arc lamps. Experience has shown that a 
very satisfactory illumination can be obtained by hanging a lamp 
in the middle of each bay and from every other roof truss. This 
makes each lamp supply light to a floor space 29 by 32 feet. 
Where better illumination is required for any special work, in- 
candescent drop lights are placed, and sometimes, as upon the 
presses, portable incandescent lamps, with an allowance of cord, 
are provided. 

The arc lamps are controlled by double-pole 220-volt snap 
switches carried on slate bases, securely attached to the side of 
the iron columns. The wiring to and from the switches and to 
the arc lamps is run in iron armored conduit fastened to the 
columns, and to the under side of the roof trusses. At every 
lamp opening the conduit contains a tee looking down, and to 
this tee is screwed a short nipple carrying a hook upon which 


FIG. 4.—VIEW IN PRESSROOM, SHOWING DIRECT-CONNECTED MOTOR AND SPECIAL CONTROLLER. 


the north wall of the bindery and the other on the north wall 
of the press room. These centres consist of small switchboards 
fastened to the side of the wall and surrounded with a hard- 
wood asbestos lined cabinet. Their main bus-bars are con- 
nected back to the switchboard by means of large feeder cables. 
At each centre a separate cabinet is provided for the lights and 
power—the various circuits leading to the different parts of the 
building, leaving the distributing board through suitable 
switches and fuses. The main feeders are carried along the wall 
of the electrotype foundry to the press room. Thence they are 
carried on the under side of the iron roof truss by being sup- 
ported on porcelain insulators fastened to iron beams, which are 
firmly bolted up against the angle iron of the roof. The dis- 
tributing circuits are carried upon porcelain insulators attached 
directly to the under side of the wooden roof beams and above 
the iron trusses. All the feeders and mains are thus installed in 
the “open work” style of construction. A workmanlike job has 
been done, and the wiring presents a very neat appearance. 
The leads to the various motors and the wires to the arc 
lamps and switches are carried in iron armored insulated con- 
duit. In the case of a press motor, for instance, a porcelain cut- 
out in a suitable box, is placed at the top of an iron column, 
twelve feet from the floor. From the bottom of this cut-out box 
a single run of conduit is led down the side of the column, and 


the lamp is hung. By this method of installation the wires are 
entirely concealed. Each set of four lamps is protected by a 
cut-out placed in a manner similar to the ones protecting the 
motor leads. 

There are installed in the plant at the present time a total of 
95 motors of a total of 321 h. p., distributed as follows: Electro- 
type foundry—17 individual motors, belted or geared to dove- 
tailing machine, trimmers, planers, roughers, saws, routers, 
black-leaders, moulding machines, beveling machines, blowers 
and jig saws, 21 h. p.: 1 direct connected to electroplating dy- 
namo, 10 h. p. Bindery—15 belted to shafting driving folders, 
book-covering machines, Fig. 5, trimmers, wire stitchers, sew- 
ing machines, case makers, embossers, rounding and backing 
machines, 52 h. p.5 2 direct connected to shafting driving cutters 
and smashers, 10 h. p.; 8 individual motors belted to knife 
grinders, tying machines and gluing machines, 18.5 h. p. Stock 
room—z belted to shafting, driving cutting machines, rotary 
board cutters, grinding machines, sizing machines and bevelers, 
6h. p. Heating apparatus—1 belted to blower fan to heat office, 
12 h. p. Machine shop—1 belted to line shaft driving machine 
tools, 10 h. p. Composing room—1 belted to shaft driving type- 
setting and distributing machines, 3 h. p. Press room—6 belted 
to job presses, ink grinders and bronzing machines, 5.5 h. p.; 
41 directly attached to presses, 173 h. p. 
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The motors throughout are of the Lundell. type, made with 
one field coil which is entirely protected by the form of the 
field casting. The armature is of the ironclad type with re- 
movable form wound coils. The motors have a steady neutral 
point of commutation and do not spark under sudden changes 
of load. The motors directly attached to the presses and shafting 
are ‘mutipolar, narrow in width, with a relatively large circum- 
ference of field frames. The commutator, like the armature, is 
narrow and of large diameter, with a large number of bars. 

There are various considerations which usually determine in 
each case whether a motor should be belted, geared, or directly 
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FIG. 5.—BOOK COVERING MACHINE DRIVEN BY LUNDELL 
; _ MOTOR. 


attached to a machine, or perhaps indicate that the machine 
should be groyped with others of its class and driven from a 
common shaft. For instance, there are certain classes of ma- 
chinery, etc., which take but a very small amount of power, 


which are each in operation almost. continuously, and which 


can be arranged in-rows convenient to a line shaft. There are 
few, if any, advantages to be gained by driving such machines 
with individual motors, and especially is this the case when the 
driving shaft can be placed below the floor, as is done in the 
plant under consideration. The machine belts pass directly 
down through the floor to pulleys carried upon a shaft supported 
by floor stands bolted to planks in the bottom of the shaft pit. 
This pit is built with a concrete bottom and brick side walls, and 
is covered with the floor built in sections, so that it can be rce- 
moved for purposes of inspection and oiling. The shaft is 
driven by a belted motor set upon a stand at the wall end. This 
motor rack is made of 3 by 3 timber, securely bolted together, 
and fastened to the floor. Underneath the motor and between 
the legs of the rack is placed the starting box. This’ box is 
mounted on a slate base, which also contains the main line 
switch, and the fuses for the protection of the motor. Each box 
is also provided with an overload attachment which will break 
the circuit in case of an excessive current. As a rule the motors 
belted to a line shaft in this way are shunt wound and run at a 
speed of 1,000 r. p. m.. 

It may seem strange, in view of the admitted losses in line 
shafting, that any shafting whatever was allowed in the plant, 
but when the inefficiency of very small motors and their com- 
paratively large cost of installation is considered, reasons will 
not be found lacking for putting a limit on the tendency toward 
individual machine driving. In some cases, such as paper cut- 
ters, smashers or embossing machines, which depend largely 
upon the inertia of their moving parts to furnish the power for 
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their operation, a decided advantage is gained by having a num- 
ber belted to a line shaft, and thus operated by a common source 
of power, for under such conditions each machine gets the bene- 
fit of the stored momentum of the fly wheels of the entire line. 
On the other hand, there are machines which may take a small 
amount of power, but which are in operation only intermittently, 
or perhaps cannot be conveniently located in positions to be 
belted to a line shaft. Such instances are found in the electro- 
type foundry, Fig. 6, where there are numerous small machines, 
each with its individual motor, belted or attached by gearing. 
The method of driving the large presses, however, presents 
the most problems. Here the conditions of operation leave but 
little doubt that individual motors should be provided. But 
whether to belt, gear, or direct connect the motor to the press 
is the problem. The belted equipment is the cheapest, the 
easiest to buy and install, and the more convenient to repair, as 
an injured motor can be quickly replaced. The higher speeds 
at which they run furnishes a certain amount of inertia to carry 
the press over “centres” of each impression. The belted motor 
takes up valuable room, however, and as it must be protected, 
it usually presents an unsightly appearance. The geared motor 
can be installed in most cases, and is an improvement.over the 
belted type, though the increased cost of its installation makes 
its advantage a doubtful one. The directly connected motor 
takes the place occupied by the driving pulleys of a belt-driven 
press, and thus has the advantages of neatness and compactness. 
As presses are usually built, the main driving shaft makes five 
revolutions to every jmpression, so that a press operating at 
1,440 impressions per hour requires a direct connected motor 
running at 120 turns per minute. This slow speed means a large 
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and comparatively expensive motor. Its armature must be 
keyed directly to the press shaft, and this often means that the 
shaft of the old press must be taken out to have an extension 
welded upon it. The slow speed of the armature prevents the 
accumulation of energy to help the press over the centres. In 
spite of these disadvantages, however, the improvement in the 
mechanical design of the equipment with direct connected 
motors over the belted or geared arrangements and the longer 
life of the slower running motors were thought to be sufficient 
to justify the extra investment, and, therefore, motors directly 
connected to the forty-eight presses were installed. 
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The control of the press motors present a number of diff- 
culties and the solution which has been worked out in this case 
may prove of interest. A printing press controller should have 
a handle placed within easy reach of the feeder by means of 
which the press can be conveniently started and stopped. In 
case of a failure of the current from any cause the controller 
should be automatically released so as to return to the “off” 
position. It should have a locking attachment so that the press 
room foreman can adjust the press for a certain number of im- 
pressions per hour and then leave its operation to the feeder. 
This locking device should not interfere with the stopping or 
starting of the press, but should insure that while the press is 
in operation it will be running at the predetermined speed. 
With ordinary electric press controllers the convenience with 
which the feeder can change the speed of his motor is a tempta- 
tion to “soldier” when not working directly under the eye of 
the foreman. The controller should provide for at least two 
back-up speeds and should have a handle on the side of the 
press opposite the feeder, by means of which the press can be 
run slowly in either direction in “making ready” operations. 

The most important requirement, however, is to secure a wide 
range of speeds for the press. For instance, it is sometimes 
desirable to be able to operate a press at a number of speeds 
ranging between 1,000 and 2,000 impressions per hour. This 
means that the motor should be controlled between 84 r. p. m. 
and 168 r. p. m., or that its lowest speed should be 50 per cent. 
of its highest speed. Now the speed of an electric motor may 
be varied in three different ways: (1) resistance may be inserted 
in series with the armature; (2) the intensity of the field mag- 
netism may be changed, or (3) the external potential applied to 
the motor may be altered. The first. method is uneconomical 
and unsatisfactory in operation, as it results. in an unsteady 
speed under such a variable load as is given by a printing press. 
The second method, while more economical than the first, is lim- 
ited in its application, for the speed of a motor cannot be satis- 
factorily controlled in this manner beyond the limits of about 
three-quarters of its full speed. To extend this range of speed 
and insure sparkless operation at the higher limits when the 
field is weakened means a large and expensive motor. The 
third method requires complicated generating machinery and 
distributing circuits, and if but two voltages are used (one twice 
the other) the system will not secure the range of speed de- 
sired. 


The system of control adopted for this plant combines the first 
two methods. Between full speed and seventy-five per cent. of 
full speed the speed variations are secured by changing the field 
magnetism. This is accomplished by cutting in or out sections 
of the series field winding. Between three-quarters speed and 
one-half speed the various steps are secured by inserting re- 
sistance in the armature circuit. Three-quarters speed is taken 
as the average or “normal” speed of the press, and at this point 
‘all series field coils are cut out and the motor is ope-ated as a 
Straight shunt machine with no resistance in series with its 
armature. In this way the main controller provides for ten varia- 
tions in speed; five of which are secured by armature resistance 
and five by field commutation. An auxiliary resistance box is 
placed on the motor or adjusting side of the press by means of 
which ten additional speeds can be obtained between any two of 
the main controller speeds, so that this method of control se- 
cures one hundred different speeds and it is, therefore, possible 
to operate the press with a fine adjustment and always at the 
highest rate which the character of the work will permit. 


The diagram of the controller connections is shown in Fig. 3, 
and the construction of main controller in Fig. 4. The steel 
rod passing down from the handle at the left of the press feeder, 
operates the contact arms by means of a bevel gear. These 
arms carry carbon brushes and passing over the segments cut 
in or out armatures resistance and series field windings. The 
contact arms are held in a semi-circular cast-iron connection 
which contains a series of small holes corresponding to the 
number of speeds secured by the controller. Pivoted at the 
centre is a movable arm fitted with a handle and pin which can 
be made to enter any one of the ten holes. When the current 
is turned on and the controller revolved this arm moves around 
until it engages a pawl operated by an electromagnet. As long 
as the current is passing through the motor this magnet holds 
the controller in position, but it will release the arm as soon as 
the current is interrupted, and a strong spiral spring on the con- 
troller rod immediately brings the arm back to the “off” point. 
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The “automatic” device is thus secured, while the locking feature 
is obtained by means of the movable arm which can be set at 
any hole corresponding to any desired speed. The hole corre- 
sponding to the “normal” speed is marked and the press is 
usually operated on this point. 

On the right of the feeder is placed a small panel board con- 
taining the main line switch. A circuit breaker and fuses for 
protecting the motor. The switch is of the “tumbler” type and 
is connected so that when thrown up it connects the motor ready 
for operation. When this switch is opened an extension of each 
blade makes a contact with the lower clips so as to short cir- 
cuit the shunt fields of the motor through a non-inductive resis- 
tance, providing a path for the field discharge and thus avoiding 
the danger of a puncture. The circuit breaker is adjustable 
through a wide range, and is of the “time limit” type. In this 
type the acting magnet is shunted by an exposed coil of high 
resistance wire. If an excessive current exists for a short length 


` of time the shunted current flowing through this exposed coil 


heats the wire and thus sends a larger proportion of the current 
through the magnet windings and the circuit breaker acts. 
Momentary currents, such as occur upon starting the motor or 
when it is loaded heavily for an instant, are not supposed to 
open the circuit breaker. Unfortunately the feeder soon dis- 
covers that the circuit breaker can be adjusted to such a point 
that it will bother him by operating only at long intervals, and 
at this point he leaves it. Practically then the motor must be 
protected by fuses which cannot be adjusted. These fuses are 
of the enclosed cartridge type and are placed ‘in both sides of 
the circuit, one being located on: either side of the main line 
switch upon the panel board. The appearance of the controller 
and panel board can be seen on the press in the foreground of 
Fig. 4. l oe 

By means of a lever and arm which passes through the bottom 
part of the press, the controller can be operated from the oppo- 
site side, and the press can be run slowly in either direction in 
“making ready” without tugging at a belt or without the assis- 
tance of the feeder. Push buttons are located at convenient 
places about the press frames with circuits connected so as to 
shunt the “automatic” magnet attachment and thus the press 
can be quickly stopped from any one of a number of points in 
case of accident. 

It is needless to point out that such a model printing estab- 
lishment as has been described would have been impossible with 
the old method of transmitting power by means of belts and 
shafting. The successful operation of this plant is such an 
emphatic argument in favor of the electrical method of opera- 
tion that it may well be worth our time to note some of the ad- 
vantages which have been secured beyond those which go with- 
out the mentioning. 

The absolute control of the presses, with their easy and con- 
venient manipulation, when “making ready,” and their wide 
range of speed, allowing them to be run at their fullest capacity, 
has a great influence in increasing the output of the plant. 
When a machine is not in operation it is immediately shut down 
and there are, therefore, no “stand by” losses outside of the 
engine room. 

The most important advantage, however, is the saving in fuel. 
The result of the operation of the new plant is that only about 
one-third of the amount of coal is burned that was required 
before the move was made. A part of this saving must be at- 
tributed to the design of the power plant, with its modern 
equipment, so that just how much economy has been gained by 
the operation of the purely electrical part of the plant cannot 
be definitely determined. 

The Corliss engine was furnished by the Atlas Engine Com- 
pany; the motors by the Sprague Electric Company; the motor 
controllers and starting boxes by the Cutler-Hammer Mfg. Co., 
and the switchboard and wiring by the Western Electric Com- 
pany. 

Mr. George C. Nimmons was the architect of the building, 
Mr. Bion J. Arnold, consulting electrical and mechanical en- 
gineer, Mr. Thos. Sheehan, mechanical superintendent. Much 
of the success of the enterprise is due to the energetic manage- 
ment of the president of the company, Mr. W. B. Conkey. 


LONDON, ENGLAND. It is said that a body of capitalists 
and others in London propose to introduce the trolley system 
there, if possible, and that Mr. Albert Johnson is there in con- 
sultation. The service is badly needed. 


486 THE ELECTRICAL ENGINEER. 


THE 


ELECTRICAL ENGINEER 


(INCORPORATED. ] 


PUBLISHED EVERY THURSDAY. 


120 LIBERTY STREET, NEW YORK. 
Telephone: 1323 Cortiendt. Ceble Address: LENGINEER. 


T. Commurnrorp Martin AND Josern Warziar, Editors. 
Max Lozwawtna, Assoc. Editor. 


A. C. SuHaw, Secy. and Business Manager. 


Curcaco Ornice, - - - - - 
PuiLaprLeHIA Orrice, æ - - - = 


goo Fisher Building. 
tr0oo Bets Baildiag. 


Terms of Subscription. 
United States, Canada and Mexico, - 2 8 e oœ pec year, $3.00 
Four or more Copies in Clubs (each). + 5 e © >œ i 2.50 
Great Britain and other Foreign Countries wichia the Postal Union, ‘“* 5.00 
Single Copies, e > > č è č s © > > œ s 10 


(Butered as second-class matter at the New York Poot Office, Aprii 9, 1883.) 


Vol. XXVI. NEW YORK, NOVEMBER 17, 1898. No. 550. 


Prices for City Arc Lights. 


I NQUIRY having been made of us as to the new contract for 

city lighting in Boston and the data upon which it was 
based, we may say with reference to that interesting and im- 
portant subject, that the agreement was entered into last August 
and runs for ten years, as already noted in our columns. It 
provides for the use of enclosed arc lights of 2,000 c. p. and the 
scale of rates is as follows: 


Price 
per night Price 

Number of lights. Cents. per year 

Not less than 2,365 nor more than 2,749...... 35 $127.75 
t 66 t 2,750 66 66 66 2,009... ... 34% 125.92 
cs ee “ 3000 “ k “E 3249... 34 124.10 
66 rT ‘6 3,250 “ (Zi 66 3,409....- 33% 122.27 
oo“ “3,500 “ “3,749... 0. 33 120.45 
a “ 3,750 “ = ** 3,909...... 321 118.62 
66 t sc 4,000 66 ‘6 ‘6 4,249...... 32 I 16.80 
‘6 u rT 4,250 “& “ e 4,499... ... 31% 114.97 
“ ‘6 t 4,500 rT 66 t 4,479. 0000. 31 113.15 
i ‘“c t 4,750 ‘ec ‘6 rT 4,999... .0- 30% 111.32 
66 (Z t 5,000 66 “ | E 30 109.50 


This scale is subject to submission to arbitrators and to re- 
vision in favor of the city from time to time, if investigation 
shows the prices to be capable of reduction, due allowance being 
made for not less than 7 per cent. for depreciation and 6 per 
cent. for fixed charges. These arbitrators have the ability to force 
on the company the adoption of any new system or device that 
shall have shown itself useful as a means towards the reduction 
of cost. 

This is certainly a notable and remarkable contract. breathing 


the spirit of equity, and embodying to the full all those modern 
ideas which regard corporations no longer as bodies of men 
allied solely for purposes of mutual profit but as servitors of the 
public protected and fostered only so long as the State can de- 
rive direct as well as indirect benefit and recompense as a part- 
ner in the concern. Aside from these politico-economic and 
philosophical points, however, there is some very practical satis- 
faction in the evidence that the contract was warranted by, if not 
indeed largely based upon, the report of ex-Mayor N. Mat- 
thews, Jr., employed as special counsel by the city to tell it how 
much it ought to pay for electric lighting. That gentleman 
made one of his thoroughgoing studies of the question, and re- 
inforced his own conclusions by the advice of acknowledged 
and disinterested experts. What he informed his successor, the 
Mayor of Boston, was that the average price per light per annum 
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is $127.25; in the case of the Detroit municipal plant, with its ex- 
penses reduced to a commercial basis, and corrected for the con- 
ditions obtaining in Boston, the price would be $134.57. In the 
case of the Chicago municipal plant, corrected in the same man- 
ner, $154.80. For the Chicago Edison Company the figures are 
$129.20 and $128.43 for the underground and overhead contracts 
respectively; St. Louis gets its light for $99.67 on the corrected 
basis; Cincinnati for $110.89; Baltimore $154 for street lights and 
$122.68 for park lights; in Philadelphia the corrected average 
price is $143.33, and in New York it is $139.90. Mr. Matthews 
therefore holds that the price charged in Boston, namely, $127.75 
for street and $124.10 for park lights per annum, or when all the 
differences in local conditions capable of being represented in 
dollars and cents are taken into account, slightly lower than the 
cost on a commercial basis of the lights furnished by the mu- 
nicipal plant in Detroit and considerably lower than the cost 
on a commercial basis of the lights furnished by the mu- 
nicipal plant in Chicago, is very fair to all parties. The prices 
are considerably higher than the prices charged by the Missouri 
Edison Co., of St. Louis, and the Cincinnati Edison Co., and 
slightly higher than those charged in Baltimore by a new com- 
peting company for park lights. The summary comes out as 
follows: 


SUMMARY. 

Price per light 
per annum corrected 

for conditions 
City. obtaining in Boston. 
Boston (average price)......... AE Saree recess islets .. $127.25 
Detroit municipal plant (on commercial basis)......... 134.57 
Chicago municipal plant (on commercial basis)........ 154.80 
Chicago (company) (underground contract)........... 129.20 
Chicago (company) (overhead contracts)...........+.+ 12843 
Dt VOWS iiss. aura oe bese PE P TE ET 99.67 
Cincinnatt: sows, bie) Sores bad aE e E a 110.89 
Baltimore, street lights aea ole: e tes een 154.08 
Baltimore, park lights ..............2ccc0es EN ER 122.68 
Philadelphia (average price)...........ccsecccccsccces 143.33 
New YOrk se: css tes bias aew N E sees ess 139.90 


Of course, in preference to this equitable and surely satisfac- 
tory contract, Boston might have put in its own plant after 
going through the conditions required by law, but it has most 
wisely decided not to venture into that uncertain investment. 
It finds warrant for such decision in some figures compiled re- 
cently by Alderman Wesley Sears, of Jackson, Mich., and pre- 
sented prominently in the October issue of “City Government,” 
a journal which has certainly no bias towards private companies. 
Mr. Sears tried hard to get all the data he could about municipal 
plants, and he gives a lot of it, but the comments that came in 
are even more interesting and striking than the figures. For ex- 
ample, Bloomington, Ill., says: “We figure no depreciation; 
neither do we figure interest, because,” etc. What a fool’s para- 
dise those city officials must live in! Crawfordsville, Ind., says: 
“We do own our light, but if we did not, we would not, for in 
my opinion it will bankrupt us.” Michigan City, Ind., says: 
“The time our city owned the electric light plant, it was run in 
connection with our waterworks. It was run very unsatisfac- 
torily, and the plant had run down. Our council thought it best 
to sell. We got $3,000 for same. Think original cost was 


$8,000.” And so it goes. f 


Mr. Tesla and the Czar. 


TE E personality of Mr. Tesla is one of the most fascinating 

in the field of modern invention, and his work is such as to 
command the interest of both the lay and the scientific public 
whenever he chooses to give details of his investigations and 
researches. If he had never done more than develop the theory 
and practice of the multiphase system, his life would have been 
useful above the ordinary; and even should it happen that none 
of his other ideas ever get into practical shape, his discoveries 
in electricity must always be regarded as important. We cannot 
number ourselves among those who, like the distinguished scien- 
tists, Profs. Brackett and Dolbear, quoted in our columns this 
week, are impatient with his tendency to let imagination outrun 
achievement and who virtually class him as a humbug. Mr. 
Tesla fools himself, if he fools anybody, when ‘he launches forth 
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into the dazzling theories and speculations associated with his 
name. That he should desire to benefit the human race in ways 
now unknown, and should avow out loud belief in his capacity 
to do so, is surely not discreditable, any more than it is un- 
worthy in the head of his own poetic Slavic race to propose the 
disarmament of the world. Granted that there will still be wars, 
and granted that all these wonderful visions of new arts in peace 
do not fructify without the work of a score of later geniuses, 
why find fault either with the Czar or with Mr. Tesla? Their 
aims appear wholly noble, their thoughts are beautiful, and if 
they fail, as they probably will in some material and vital re- 
spects, the world is certainly none the worse off for what they 
actually accomplish. 

Just of late Mr. Tesla has been giving publicity to some of his 

newest work, and it is peculiarly interesting. We should have 
been glad, personally, to see him finish up some of the many 
other things that have occupied his energies these ten years 
past, but none of which now claim any place. For example, his 
“oscillator,” or combination of generator and steam engine, 
which was to wipe out all other methods of power generation 
and reduce vastly the cost of power, by steam and electric 
economies. The very name is now bestowed by Mr. Tesla on 
another piece of apparatus, and though illustrated in detail and 
brought before the Chicago Electrical Congress in 1893, the 
“oscillator” of the original brand is, for aught the public knows, 
in the scrap heap. Yet it was a lovely invention, of infinite pos- 
sibilities. We can only regret its neglect and oblivion, but if 
Mr. Tesla has other things more appealing to his mind for the 
present, that is his own business. 
- Of late also Mr. Tesla has brought forward another plan of 
power generation and transmission. At one period he expressed 
his belief in ability to disturb the earth’s charge and thus send 
currents through the earth. That does not appear to be so feas- 
ible or attractive now as the idea of using the upper strata of the 
air which he says have a very superior conductivity. He would 
tether up aloft balloons in those strata and deliver to them large 
quantities of current at such high potential that it would travel 
economically across the space without wires, say from Niagara 
Falls to Paris. By this facile distribution of water power, coal 
and steam would become unnecessary to industry. The new 
plan may explain why Mr. Tesla has abandoned his old steam 
oscillator. It is earnestly to be hoped that this novel idea will 
prove workable. Balloons were a dismal failure in our late war, 
but that is no criterion, and Mr. Tesla may have some superior 
gas for inflation and sustentation purposes. It will be remem- 
bered that Mr. Marconi has already telegraphed from balloon 
to balloon, without wires, a distance of over twenty miles, thus 
proving in advance the tenability of Mr. Tesla’s proposition. 

The tremendous hold that war has taken upon the public mind 
is shown by the fact that even a genius of Mr. Tesla’s independ- 
ence is compelled to invention in that field. A patent issued to 
him last week intimates that he believes that torpedos and ‘tor- 
pedo boats which were so utterly useless and unmanageable in 
the late conflict with Spain can be made more valuable if,con- 
trolled entirely from shore, by a Navy Board, and without any 
crew. Last spring the ability to explode floating torpedos 
under ships from a distance without any wires was brilliantly 
demonstrated at Madison Square Garden several times a day 
for a month. Taking that idea, Mr. Tesla has applied the same 
principle to the electro-mechanical steering of torpedos, just as 
it is now done with several types, but, of course, in his case, 
without the intervening wires from shore. He is very sanguine 
that this will stop war, and we pray heartily that it may. The 
article or patent digest we print in this issue on the subject sug- 
gests improvements of his on existing apparatus that may render 
it, in spite of its great delicacy, able to evade jarring and jolting, 
the perils of the open sea, the defensive network crinolines 
around the ships, the concussions of great guns, and the in- 
tentional explosion of defenses placed in its way thus to derange 
and negative its operation. During the late war, apparatus far 
less sensitive than coherers was rendered useless by the firing of 
the heavy artillery on the ships, and it must be a preternaturally 
tough coherer that would escape the same fate. So also it must 
be a very difficult problem for which Mr. Tesla cannot suggest 
half a dozen diagrammatic solutions. 

While all these curious things are “in the air,” so to speak, 
it is a distinct pleasure to be able to print, as we do in this issue, 
Mr. Tesla’s able and thoughtful paper read before the Buffalo 
meeting of the American Electro-Therapeutic Association. It 
compensates for the disappointment experienced from his un- 
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finished lecture two years ago before the New York Academy of 
Sciences, which has never found its way into print, but of which 


the opening passages indicated the covering of the same ground. 


We trust that the data given by Mr. Tesla may stimulate our 
medical friends to greater employment of electricity. It is un- 
fortunately true that disastrous results from injudicious use by 
some of them of Prof. Réntgen’s great discovery of the X-ray 
have made medical men fight shy of handling electricity them- 
selves lately, and we do not know whether Mr. Tesla’s experi- 
ments will altogether reassure them, so striking and farreaching 
are they. But the saving of human life is a sacred thing. Every 
means and instrumentality must be tried by the surgeon and the 
physician, and it is devoutly to be hoped that having stopped 
the slaughter due to war Mr. Tesla will revert at some time to 
this brilliant paper and give the doctors apparatus that will help 
prevent the slaughter due to accident and disease. 

It is not our desire to pose as apologists or publicists for Mr. 
Tesla. He needs no assistance of that kind; and so long as he 
commands freely whole pages of the Sunday papers, for which 
Mr. Wanamaker pays gladly his thousands of dollars, the tech- 
nical and scientific journals have, indeed, little to do with the 
matter. All we wish to say is that it is not fair to condemn, as 
so many do, Mr. Tesla as visionary and impractical. No man 
has finished his work till he is dead, and even then there are 
long, long centuries in which his ideas can prove themselves 
true. The visionaries are thus often, in the end, the most sordid 
of realists—something Mr. Tesla will never be. 


A Timely Warning. 


T N our columns last week we printed an abstract of a very inter- 

esting paper read before the International Association of 
Fire Engineers, at St. Louis, by Capt. W. Brophy on the serious 
fire dangers of apparatus for showing animated pictures, which 
recalled to our minds the terrible Paris calamity of a few years 
ago. That this warning of Capt. Brophy, who has made the sub- 
ject of fire protection a life study, is a timely one and deserving of 
immediate action on the part of local authorities, was evidenced 


last week by a fire in Huber’s Museum and Theater, New York 
City, caused by the burning out of a fuse in a cinematograph. 
At the time the fire was started, about two thousand persons 
were in the building and it seems a miracle that no one was se- 
riously hurt in the panic which resulted and which quickly 
emptied the house. It was a serious lesson, however, for the 
Board of Fire Underwriters, who should insist, as Capt. Brophy 
stated, that in the wiring of these machines and their construc- 
tion the rules in the “National Code” must be complied with. 


TEE recent treatment of their employés by many companies 

during the war with Spain bore evidence, if it were 
needed, that there are corporations with souls. Such instances 
of patriotism and generosity were numerous. In the case of the 
Chicago Edison Co. not only were the men who went to the 
front carried on the pay rolls, but when they came back the 
president—an Englishman, at that—gave them a rousing ban- 
quet at his own expense. Now, during the yellow fever troubles 
down South, we note corresponding action on the part of the 
Postal Telegraph Co., which has made personal to itself the wel- 
fare of every one of its employés stricken down at the post of 
duty and has provided all medical aid and every needed comfort. 
It has, we understand, gone even further than that, but this 
record of fact will suffice to show how humane are the senti- 
ments pervading the management. The company has sought no 
publicity in this respect, but that simply adds to the merit of this 
action. So shines a good deed in this suffering world. 


AN item has been in circulation to the effect that Mr. Thomas 

A. Edison is going to make a trip to Russia, where sev- 
eral learned societies are waiting to do him honor. We have no 
doubt as to the attitude of our Russian friends, but the item is 
not true. We have been requested to make a positive contradic- 
tion of it in Mr. Edison’s name, and now do so. Mr. Edison 
not only is not going to Russia, but he has no idea how the 
story originated. 


The Multipie Unit System. 
BY J. R. CRAVATH. 


A> there seems to be an impression in some quarters (judging 
! from the article by E..M. Shepard in The Electrical Engi- 
neer of November 3, and the letter from Sargent & Lundy in the 
same issue) that I have been trying to attack the Sprague mul- 
tiple unit system of train propulsion for elevated roads, I wish to 
say that. no attack was intended by: me in the article which 
caused this disturbance. . i 

The Sprague multiple unit system stands without any practical 

competitor whatever for elevated roads on which the owners 
‘may desire ta maintain a schedule of 15 miles per hour and 
- over with trains of over ‘four cars and stations about 2,000 feet 
apart. As it is to be presumed that these are the conditions 
that must be met by the electrical equipment of the South Side 
Elevated Railroad of Chicago in the not very distant future, it 
would evidently be out of place to question the wisdom of its 
_ adoption on that road. 
. Far trains of. four cars and less and for schedules of 17 miles 
per hour and under in ordinary elevated service, the multiple 
unit system and single motor car or locomotive systems come 
into competition, and there is room for a comparison of merits. 
I do not care to enter into such a comparison in the present ar- 
ticle, but will simply touch on a few of the points brought up 
by Mr. Shepard, most of which points are entirely correct, but 
some of which it seems to. me will bear modification. 

In regard to the statement of mine about the lower efficiency 
of the small motors in a multiple unit system as compared with 
an electric locomotive I referred mainly to their lower efficiency 
_ after the period of acceleration is over and when they are work- 
ing on a load consisting of train friction only. While the cor- 
rect way to operate is of course to cut off current after the train 
is up to speed and “drift” to the next station, yet this is often 
not done, especially when making up time and during rush 
hours. The amount that this is done will be an important 
factor in determining the relative energy required per car mile 
with the multiple unit and locomotive systems. Mr. Shepard’s 
statement that elevated railroad service is essentially acceleration 
does not take account of the fact that with the schedules under 
consideration there is always a considerable period between the 
time the train is up to speed and the time brakes are applied,— 
assuming of course that the acceleration is, as it should be, with 
either system, as rapid as the traction on the drivers will per- 
mit. Now motors built to exert the power necessary to accele- 
rate a train rapidly are extremely inefficient and wasteful of 
energy when working on the light load of simply keeping a train 
in motion. While the energy needed to accelerate a train with 
the multiple unit system will be less than the energy required 
by the locomotive to accelerate the train more slowly to the 
higher speed necessary to maintain the same schedule by the 
locomotive system, there is quite a possibility that this difference 
may sometimes be more than compensated for by keeping the 
current on the multiple unit system after the train is brought up 
to speed, thereby resulting in a much greater, waste of energy 
than by a similar performance with the locomotive motors; be- 
cause the multiple unit motors are designed for higher accelera- 
tio: and are consequently working on a lower relative load as 
compared with their capacity than are the locomotive motors, 
which are designed for lower rate of acceleration. Operated 
under theoretically perfect conditions the. watt hours per car 
mile should be the lowest with a multiple unit train having all 
the axles driven, because the least energy would be required 
in acceleration, but such a plan would produce the lowest eff- 


ciency of any if the practice of drifting be not resorted to for 


the greater portion of the runs. 

In other words, the comparative efficiency of the two systems 
‘in watt hours per car mile depends very much on the motormen 
and whether they are crowded to make the scheduled time. The 
practice of drifting is more essential to the success of the mul- 
tiple unit system than with the locomotive. I do not speak of 
this as a defect in the multiple unit system, but simply as a fact 
liable to influence results, and which should be considered. 
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I recognize the fact now that I was in error in comparing 
kilowatt hours per car mile in service with kilowatt hours on 
special trial runs. Mr. Shepard has, however, made a still more 
serious mistake in quoting the kilowatt hours per car mile on 
the Metropolitan West Side Elevated Railroad for the month 
of February, 1898, without making deductions for a limited 
amount of car heating. Furthermore, the motors running on 
that road at that time were of too high speed and low torque 
to perform such an elevated service to best advantage, and 
economy. The figures for September, 1898, during which month 
there was no car heating and when slower speed motors were 
in use, are 2.47 kilowatt hours per car mile, as against 3.39 quoted 
by Mr. Shepard for February. The schedule time on the Metro- 
politan lines is as follows: Logan square line, 14.53 miles per 
hour; Lawndale avenue line, 14.66; Forty-eighth avenue line, 
13.38; Western avenue line, 13.13. Thus, while the showing of 
the Metropolitan Elevated is not as bad as appeared from Mr. 


_Shepard’s quotation, the practical economy in kilowatt hours 


per car mile seems to be in favor of the South Side; and I apolo- 
gize for any temporary injustice done to the Sprague system 
in that matter. 

I cannot see why it is necessarily true that “electric locomo- 
tives with trains of varying size must work a considerable por- 
tion of the time below their efficient loads,” as Mr. Shepard 
says. It is simply a question of proper method of operation. 
With a light train the current input to the locomotive during 
acceleration can be made the same as for a heavy train, with 
the result that the locomotive efficiency is the same and the ac- 
celeration much more rapid, thereby allowing more drifting 
for the same time-table. 

Nor can I see why the cost of installation of power plants, 
including regulating batteries, is less for a given schedule with 
a motor equipment which is calculated to give a rapid accelera- 
tion than for one which can only operate at a lower accelera- 
tion. While the watt hours used in acceleration are less with 
the multiple unit system than with a locomotive for a given 
schedule, the maximum current is more by a large amount. 
Even though the time of starting is less with the rapid accelera- 
tion, it will often occur that several maximums will come at 
the same instant, resulting in lofty load peaks, which, though of 
short duration, require generating or storage apparatus to take 
care of them. The extra investment in this apparatus might. 
however, be compensated for by the economy in watt hour con- 
sumption in some or many cases. 


A Trolley Road for Honolulu. 


According to advices received from Honolulu a new traction 
company has been organized in that city. It is backed by influ- 
ential merchants and will be known as the Honolulu Rapid 
Transit and Land Company. Its officers are: President, L. A. 
Thurston; vice-president, J. B. Castle; secretary, J. A. Gilman. 
The general manager, C. G. Bellentyne, is expected here about 
Dec. 15 to make purchases for the road, which is to be operated 
by electricity. 


Electric Bus in Berlin. 


An electrical omnibus has lately been put in service experi- 
mentally in Berlin. It has accommodation for twenty-six pas- 
sengers, measures 23 feet in length by 6% feet in width, while 
its weight, including the battery, is 6.65 metrical tons. The 
battery, which consists of 120 cells, contained in twenty-four 
boxes, weighs about 134 tons, and is stated to have a capacity 
sufficient to run the vehicle a distance of 60 kilometers (37! 
miles) at a speed ranging from 6 to 12 kilometers per hour. The 
motor is geared to the front axle of the omnibus. 


HAVANA, CUBA. The entire system of street railway in 
Havana, twenty-five miles of track, has been sold, it is said, to 
an English stock company for $1,600,000. The entire line will be 
rebuilt and the motive power changed to electricity. 


BROOKLYN TROLLEY SUITS. There are 245 damage 
suits against the trolley roads of Brooklyn pending in the 
Brooklyn Supreme Court calendar. The total that is modestly 
asked reaches about $2,000,000. Lawyers say there are 2,0c0 
cases back of these representing $20,000,000. 
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The Baggett Fuse Repair Screw Driver and 
| Portable Lamp Socket. 


A NYONE who has ever been called upon to insert a fuse into 

a fuse block located on a ceiling or some other place, diff- 
cult of access, especially when the place was dark, has felt the 
necessity for a handy tool and a light to aid him in performing 
this tedious operation. Such a tool, which seems to fill this long- 
felt want most admirably, has lately been placed on the market 
by James N. Baggett, superintendent of the Bartow Electric 
Light Works, of Bartow, Fla., and is illustrated below. 

It includes all of the requisites for enabling an operator to tap 


a live wire in order to give light during the making of branch - 


connections and the effecting of repairs. It consists of a screw 
driver, shown in perspective in Fig. 2, which has a detachable 
base. The handle, which is hollow, contains the necessary fuses 


Tesla’s Electrical Control of Moving Vessels or 
Vehicles from a Distance. 


I“ view of the public interest of late in anything which has a 

warlike appearance or apparatus tending to render war less 
probable by making it more horrible and destructive, and in 
view also of numerous recent disasters at sea, the current de- 
scriptions in the daily papers of a new invention of Mr. Tesla 
and reported interviews with him have been received with widely 
differing comments. In Mr. Tesla’s own words, the invention 
consists of a complete and practicable solution of the problem 
of controlling from a given point the operation of the propelling 
engines, the steering apparatus and other mechanism carried 
by a moving object, such as boat or floating vessel, where- 
by the movement and the course of such a vessel may be 
directed ` and controlled from a distance, and any de- 


Fig. 1.—Cap Removed and.Lamp Attached. 


Fig. 2.—Screw Driver with Contents Enclosed. 


Fig. 8.—Replacing a Blown Out Fuse. 


BAGGETT FUSE AND REPAIR OUTFIT. 


and clamps, shown in Figs. 1 and 4, for tapping the legs of the 
circuit. These clamps can be connected to the lamp-plug 
socket, which is the base of the handle itself, by means of plugs, 
and the operator by inserting a lamp into this socket will have 
the advantage of a light even during the operation of inserting a 
fuse. The manner of using the tool and attaching the clamps to 
the wires is clearly shown in Figs. 3 and 4. The tool has been 
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constructed with the end in view of embodying'in the smallest 
possible space all the necessary implements, and should find a 
ready market among wiremen and engineers. 


A RAT IN DUBLIN, by gnawing at the insulation on one 
of the cables, is said to have short-circuited a section of the elec- 
tric lighting system. Its life was the penalty, but the cable 
would not appear to have been very heavily protected. 


LITTLETON, N. H. The Littleton Water and Electric 
Light Company has utilized water power, putting in Rodney 
Hunt twin 39-inch turbines, developing about 350 h. p. under 
18-foot head, and driving a plant of the Stanley two-phase sys- 
tem. The cost is about $25,000. 


vice carried by the same brought into action at any 
desired time. The system is based. on the use, upon the 
object to be exploded or steered, of a Branly coherer and Mar- 
coni agitator of novel form, toward which impulses are sent 
from a Hertzian radiator. It will be remembered that this 1s 
what was done in a small but very successful way at the Elec- 
trical Exhibition in Madison Square Garden last May, when 
miniature floating torpedos fastened on a board floating under 
the bottom of model men-of-war were thus blown up daily, 
without wires, by means of the same “wireless telegraph” meth- 
ods, from a distance of not less than 50 or 60 feet. Mr. Tesla’s 
application is dated in July. It was one of the intentions at the 
exhibition to place all the receiving apparatus on the boat in the 
water; but for obvious reason pertinent to the locality it was 
found desirable to run the boat connections to a temporary shelf, 
at the top edge of the tank and rest the cohering apparatus 
there; so that the floating mines or torpedos could be renewed 
frequently and also to prevent the boat from floating about, as 
one or two people were hurt by flying -pieces when the explo- 
sions took place too near the sides. Another object was to pre- 
vent the continuous destruction of the coherers, being delicate 
and expensive apparatus then not readily obtainable. Mr. 
Tesla in his scheme embodies the idea of placing the coherer on 
the floating torpedo, and proposes that the impulses taken up 
by the coherer shall also operate steering magnets, as in other 
dirigible torpedos, such as the Sims-Edison, but without the 
wires to shore. This method he elaborates with wonted in- 
genuity, although he does not include the firing of artillery, 
which was also done last May at the exhibition, and of course 
might be done with equal facility on a floating ship, without 
wires from the shore; or on a submerged fort or an uninhabited 
monitor at a harbor entrance. His patent is limited merely, it 
would appear, to devices or mechanism for steering, and does 
not claim either the discharge of explosives or selective signal- 
ing, or other features of that kind. 

Referring to Fig. 1, A designates any type of vessel or vehicle 
which is capable of being propelled and directed, such as a boat, 
a balloon, or a carriage. It may be designed to carry in a suit- 
able compartment B objects of any kind, according to the nature 
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of the uses to which it is to be applied. The vessel—in this in- 
stance a boat—is provided with suitable propelling machinery, 
which is shown as comprising a screw propeller C, secured to the 
shaft of an -electromagnetic motor D, which derives its power 
from storage:batteries È E E E. In addition to the propelling 
engine or motor the boat carries also a small steering motor F, 
the shaft of which is extended beyond its bearings and provided 
with a worm which meshes with a toothed wheel G. This latter 
is fixed to a sleeve b, freely movable on a vertical rod H, and is 
rotated in one or the other direction, according to the direction 
of rotation of the niotor F. 

The sleeve b on rod H is in gear, through the cog-wheels H’ 
and H”, with a spindle G, mounted in vertical bearings at the 
stem of ‘the boat and carrying the rudder F”. 

The apparatus by means of which the operation of both the 


FIG. 1. 


propelling and steering mechanisms is controlled involves a re- 
ceiving circuit, adjusted and rendered sensitive to the influence 
of waves or impulses emanating from a remote source, the ad- 
justment being so that the period of oscillation of the circuit is 
either the same as that of the source or a harmonic thereof. 

The receiving circuit proper (diagrammatically shown in 
Fig. 2) comprises a terminal E’, conductor C’, a sensitive de- 
vice A’, and a conductor A”, leading to the ground conveniently 
through a connection to the metal keel B’ of the vessel. The 
terminal E’ should present a large conducting surface and should 
be supported as high as practicable on a standard D’, which is 
shown as broken in Fig. 1; but such provisions are not always 
necessary. It is important to insulate very well the conductor 
C’ in whatever manner it be supported. 

The circuit or path just referred to forms also a part of a 
local circuit, which latter includes a relay magnet a and a battery 
a’, the electromotive force of which is, as before explained, so 
determined that although the dielectric layers in the sensitive 
device A’ are subjected to a great strain, yet normally they with- 
stand the strain and no appreciable current flows through the 
local circuit; but when an electrical disturbance reaches the cir- 
cuit the dielectric films are broken down, the resistance of the 
device A’ is suddenly and greatly diminished, and a current 
traverses the relay magnet A. 

The particular sensitive device employed consists of a metal 
cylinder, with insulating heads, through which passes a central 
metallic rod. A small quantity of grains of conducting material, 
such as an oxidized metal, is placed in the cylinder. A metallic 
strip, secured to an insulated post, bears against the side of the 
cylinder, connecting it with one part of the circuit. The central 
rod is connected to the frame of the instrument and so to the 
other part of the circuit. This instrument, which is similar in 
construction to the ordinary Branly coherer, differs from it only 
in the method used for restoring the particles to their original 
position after each impulse. Mr. Tesla uses for this purpose a 
spring device operated by the armature of an electromagnet. 
This is said to overcome all serious defects caused by the un- 
equal size. 

To do away with the defects in the sensitive device, Mr. Tesla 
makes the particles by a special tool, insuring their equality in 
size, weight and shape, and they are then uniformly oxidixed by 
placing them for a given time in an acid solution. This secures 
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equal conductivity of their surfaces and stops their further de- 
terioration, thus preventing a change in the character of the gas 
in the space in which they are enclosed. He prefers not to rarely 
the atmosphere within the sensitive device, as this has the effect 
of rendering the former less constant in regard to its dielectric 
properties, but merely secures an airtight inclosure of the par- 
ticles and rigorous absence of moisture, which is fatal to satis- 
factory working. 

The normal position of the cylinder c is vertical, and when 
turned in the manner described, the grains in it are simply 
shifted from one end to the other; but inasmuch as they always 
fall through the same space and are subjected to the same agita- 
tion they are brought after each operation of the relay to 
precisely the same electrical condition and offer the same re- 
sistance to the flow of the battery current until another ans 
from afar reaches the receiving current. 

Referring again to Fig. 2, K’ K” are two relay magnets con- 
veniently placed in the rear of the propelling engine. One ter- 
minal of a battery k” is connected to one end of each of the re- 
lay coils, the opposite terminal to the brush J’, and the opposite 
ends of the relay coils to the brush J and to the frame of the in- 
strument, respectively. As a consequence of this arrangement 
either the relay K’ or K” will be energized as the brush J’ bears 
upon the plate j’ or j”, respectively, or both relays will be inac- 
tive while the brush J’ bears upon an insulating space between 
the plates j’ and j”. While one relay, as K’, is energized, its 
armature closes a circuit through the motor F, which is rotated 
in a direction to throw the rudder to port. On the other hand, 
when relay K” is active another circuit through the motor F is 
closed, which reverses its direction of rotation and shifts the rud- 
der to starboard. These circuits, however, are at the same time 
utilized for other obvious purposes. 

Mr. Tesla informs a “Herald” reporter that using his special 
apparatus for the production of electrical waves and impulses, 
he will operate from his laboratory in New York a model which 
he will exhibit at the Paris Exposition in 1900; from which it 
may be inferred that he does not expect immediate practical 
utilization of the idea beyond that with which the New York 
public has already been made familiar by the electrical exhibi- 
tion of last May. 

The reporters who have been allowed to enter the laboratory 
state that Mr. Tesla has there a model roughly outlined of a 
torpedo boat on stocks, the keel of copper plate, with rudder 
and propeller in the usual positions, and showing two small in- 
candescent lamps on standards. With this he illustrates the op- 
eration of the steering gear and of the lights by means of the 
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FIGS. 2 AND 8. 


apparatus for projecting and receiving the electrical waves or 
impulses. No details are given by them of the mechanism. 
Discussing the subject Prof. C. F. Brackett, of Princeton Uni- 
versity, says: “The shortest, most correct and most complete 
criticism which I can make in reference to this bold boast is that 
what is new about it is useless, while that, which is useful had 
all been discovered by other scientists long before Tesla made 
this startling announcement. You will find the whole theory 
which he has applied in any up-to-date text book. What Tesla 
has done is simply to make theoretical application, which would 
prove to be absolutely ridiculous in application of inventions 
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which had already been discovered. There is nothing new about 
this. The theory is perfect, but the application absurd. So 
throughout Tesla’s whole elaborate scheme, the theory is not at 
fault, although there is nothing original about it, but the cir- 
cumstances under which its application would be necessitated 
are such that the only result would be failure. Do you suppose 
that in the din of battle it would be possible to put into execu- 
tion those minute and carefully adjusted mechanical experi- 
ments, all of which are presupposed by his theory, which require 
the quiet of an uninterrupted laboratory to work successfully? 
Or do you think that the enemy would co-operate with the at- 
tack and place their vessels in exactly the correct position to be 
hit or that they would remain stationary while the torpedo boat 
approached? His theory would have to assume an affirmative 
answer in order to be a success, and moreover the torpedo boat 
would have to be seen from the base of operations in order to 
direct it. It would be discovered by the doomed vessel long be- 
fore it reached its destination, and would be exploded on the 
spot, so how great an advance is this on the present mode of 
warfare?” 

Prof. A. E. Dolbear, of Tufts College, Massachusetts, says: 
“This last so-called invention of Nikola Tesla’s is a very pre- 
tentious affair, and it is so incredible that the story is not to be 
believed until the work is actually done. If Tesla said all that 
the ‘Herald’ quotes him as saying, then his whole scheme and 
his manner of working is unintelligible to me. He even says that 
‘this power can be exerted at any distance by an agency of so 
delicate, so impalpable a quality, that I feel I am justified in pre- 
dicting that the time will come when it can be called into action 
by the mere exercise of the human will.’ 

“That is getting a little outside of science, but you will notice 
that Tesla himself is only predicting that this will come true. 
There has been no accomplishment. He proposes to do great 
things, but he does not tell how he is going to do them, and he 
hasn’t done them himself yet. 

“The announcement is most amazing, and, coming as it does 
from Tesla, scientists are all the more chary about accepting it. 
During the last six years he has made so many startling an- 
nouncements and has performed so few of his promises that he 
is getting to be like the man who called ‘Wolf! wolf!’ until no 
one listened to him. Mr. Tesla has failed so often before that 
there is no call to believe these things until he really does them. 
Meantime, we are all waiting with much patience and without 
solicitude. We will believe them when they are done.” 


Regulations at the Paris Exposition. 


TEE entire space occupied by the Paris Exposition will be 
considered as a bonded warehouse, and foreign products 
forwarded to the exposition will enter France through all goods 
traffic offices. The sender will be required to forward a state- 
ment, which must be joined to the goods traffic receipt, and in 
which must be indicated the nature, kind, weight and origin of 
the products. All the shipments to the exposition will be sub- 
ject to the conditions of international goods traffic or ordinary 
goods traffic, at the option of the parties interested. Shipments 
made by international or ordinary goods traffic will not undergo 
examination at the frontier of France. Sealing will be done free, 
and all shipments will be exonerated from statistic charges. 

Foreign products received into the exposition grounds will he 
taken charge of by the special customs department of the exposi- 
tion, and subject to the general rules of bonded warehouses. 
Any such products offered will not be taxed with more than a 
tariff applicable to similar products of the most fayored nation. 
Objects manufactured within the limits of the exposition from 
materials of foreign origin imported under the customs régime 
will not be liable to any other duties than those pertaining to 
the manufactured materials. 


The management of the exposition will take measures to pro- 


tect against danger all objects exhibited. Exhibitors will be ex- 
pected to insure their products at their own expense. On the 
other hand, the management will assume the responsibility for 
damage done to objects exhibited in the retrospective or cen- 
tennial section, but only to the amount fixed by mutual agree- 
ment between the management and the exhibitors and entered 
on the certificate of admission. The management of the exposi- 
tion will not assume any responsibility for thefts and robbery, 
but will organize a surveillance department to prevent robbery. 
Guards may be appointed by exhibitors, subject to the approval 
of the Director General’s department. All guards or police will 
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be required to wear a uniform or distinctive emblem, and will 
obey all rules and regulations of the management of the exposi- 
tion. 

Exhibitors will have all the rights and immunities granted by 
the French law of May 23, 1868, as to the guarantee of inventions 
liable to be patented, and also of manufacturing designs, within 
the delays and subject to the conditions of said law. No exhib- 
itor will be required to pay any rent for space occupied in any 
of the palaces, pavilions or buildings erected by the manage- 
ment of the exposition, and all water, gas, steam and motive 
power necessary for working all apparatus and machinery ex- 
hibited will be supplied free of charge. Exhibitors, however, 
will be required to furnish at their own expense the necessary 
piping for receiving water, gas or steam; also the intermediary 
transmissions required for the reception of the motive power on 
the driving shafts or belts. 

Exhibitors will be required to pay all expenses connected with 
packing, shipping, unpacking, storage of cases, placing objects 
on exhibit, repacking and reshipping. No exhibitor will be al- 
lowed to erect a private building until the complete plans have 
been submitted to and approved by the management of the ex- 
position, and all earth work and gardening done by exhibitors 
must be at their expense, and only upon the approval of the 
management. No exhibitor, concessionaire or other person will 
be allowed to advertise within the limits of the exposition by 
means of posters, prospectuses, hand bills, etc., without author- 
ity and permission from the Commissioner General. 

All industrial products admitted to the exposition must be 
placed within the exposition in the period from December 1, 
1899, and February 28, 1900. 


Exports of Electrical Material from New York. 


The following exports of electrical material are from the port 
of New York for the week ending Nov. 1: 

Africa—13 packages electrical machinery, $1,299. British 
Australia—32 packages electrical material, $1,179. British Pos- 
sessions in Africa—16 packages electrical machinery, $7,450; 2 
cases electrical material, $213. Bremen—g4 cases electrical ma- 
terial, $255. Brazil—15 packages electrical machinery, $12,722; 
105 packages electrical material, $3,242. Kerlin—12 cases elec- 
trical material, $300; 3 cases electrical machinery, $893. Bel- 
fast—15 packages electrical machinery, $1,704. Bristol—1 case 
electrical material, $12. Central America—j packages electrical 
material, $2,850. Dutch West Indies—1 package electrical ma- 
terial, $43. Florence—1 case electrical material, $31. Genoa—3 
cases electrical material, $50. London—2q4 cases electrical ma- 
terial, $1,005; 117 cases electrical material, $6,065. Liverpool— 
5 packages electrical material, $170. Vienna—3 cases electrical 
material, $85. 


The Louisville Experiments in Water Purification. 


Data has recently been made public as to the various experi- 
ments for the purification of the water of the Ohio River at 
Louisville, Ky., where it is heavily charged with matter in sus- 
pension. Electrical methods were among those which were tried 
and are said to have failed. Discussing the report, the “Engi- 
nering News” sums up as follows: “Another confirmation of 
the opinions commonly held by disinterested scientists who have 
given the matter sufficient attention to warrant sound conclu- 
sions is that the direct treatment of water by electrical current» 
is of little value. There were, however, such apparently goo@ 
grounds for hoping that a coagulant might be produced by elec- 
trolytical, in preference to chemical, methods, that extended 
studies of the subject were made. Nearly all of the so-called 
electrical systems of water and sewage purification, it may be 
stated here, are such only in the electrolytical production of a 
coagulant at the purification works, and for immediate use, in- 
stead of buying it from a manufacturing chemist. The Louis- 
ville experiments showed that the cost of the electrolytical pro- 
duction of aluminum hydrate was not only excessive, but that 
this method was unreliable “on account of the very low and ir- 
regular formation of the hydrate.” An iron hydrate could bé 
produced much more advantageously than an aluminum, and 
would be somewhat cheaper, apparently, than commercial sul- 
phate of alumina, but it could not be safely employed at Louis- 
ville, because the water there at times is too low in dissolved 
oxygen to oxidize more iron than an equivalent of three grains 
of sulphate of alumina per gallon, which would be insufficient. 
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If more iron were used it would appear in the effluent. Iron and 
aluminum, the report states, are the only metals available for 
the electrolytical production of coagulants. Neither of these 
hydrates when thus produced increased the hardness, corroding 
or incrusting qualities of the water, as does the commercial sul- 
phate of alumina.” 


New Power Cable Conduit at Niagara. 


T HE Niagara Falls Power Company are building a new cable 
conduit eastward on their lands, reaching from the end 
of the conduit originally constructed to the works of the Union 
Carbide Company. This new conduit is of quite different con- 
struction from the section first adopted by the company, but 
like it, it will be of most substantial construction. For this 
new conduit vitrified tile ducts have been adopted, 36 of them 
being laid in a nest, and each tile being 314 inches. The tiles 
were made by the H. B. Camp Company, and they are laid in a 
trench excavated to a depth of five feet. They are bedded in 
cement, the thickness of cement on the top and bottom being 


four.inches, and on the side the sheet is two inches thick. The: 
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CAMP CONDUITS FOR POWER TRANSMISSION AT NIAGARA. 


space occupied by the tiles is two feet five inches. In the con- 
struction of the conduit the mandrels used were pulled about 
every third tile. The total length of the conduit now being built 
is 1,230 feet. Along the line of the conduit, at proper intervals, 
manholes are located. Each of these manholes is about eight 
feet deep, and built of brick. Piers are placed to support brack- 
ets for carrying the cables, and across the top of the manholes 
are two iron girders, placed there to support the covering. In 
shape the manholes are octagonal. Through the ducts, from 
manhole to manhole, No. 8 wires are run to facilitate laying the 
cables. The new conduit passes to the west and rear of the 
Mathieson Alkali Works, and thence back of the Niagara Elec- 
tro Chemical plant to the carbide works. 


Struck by Lightning Two Hundred Times. 


A very singular record is attached to a deserted and ruined 
house at Dartmoor, England. It was built about forty years 
ago by a wealthy landowner, with the intention of making it his 
country residence; but before the building operations were com- 
pleted a heavy thunderstorm broke over Dartmoor, and the 
house was struck by lightning. the roof being dismantled. The 
damage was repaired and the house quickly finished. No 
sooner had the owner taken up his residence in it than another 
violent storm struck the house and destroyed:the chimney-stack, 


THE ELECTRICAL ENGINEER. 


[Vol. XXVI. No. 550. 


doing, besides, considerable damage. This made the owner nerv- 
ous, and he left the house. It was soon shown that his fears 
were not groundless, for in nearly every thunderstorm that 
passed over the district the house has been struck, and a fresh 
portion of it destroyed. Altogether it has been struck over 200 
times. 


New Postal Telegraph Headquarters in Kansas 
City, Mo. 


HE whole of the third district of the Western division of 
the Postal Telegraph Cable Company is handled from 
Kansas City, Mo., which also generates a very large volume 
of telegraphic matter of its own. Hence the necessity for quar- 
ters that keep pace with the growth of the traffic and the open- 
ing of the fine new Postal Telegraph Building shown herewith. 
It is situated on the Southwest corner of Eighth and Delaware 
streets. On the ground floor at the corner, is located the local 
business office for the accommodation of the public, also the 
office of Manager Richards, together with the receiving and de- 
livery departments. It is fitted up in antique oak throughout. 
In the public lobby is the Postal’s well known trade mark 
worked out in blue and white tile, five feet in diameter, and 
forming an attractive centre for the lobby floor. 

The receiving and delivery departments located here, are con- 
nected with the operating department on the fifth floor, by 
a system of pneumatic tubes operated by electric power. 

The operating department, in charge of Chief Operator B. 
F. Rommell, impresses one. Current is furnished by motor. 


NEW POSTAL TELEGRAPH HEAUVQUARTERS, KANSAS CITY, MO. 


dynamos. The old style glass partitions on the operating tables 
have disappeared. The ‘ ‘sounders” which click off the messages 
to the operators are no longer on the table tops, but are en- 
closed in “resonators.” Another new feature is the absence 
of pens and ink wells—none are used. Every message is re- 
ceived from the “sounder” on to the typewriter. 

All wires enter the building underground and are brought 
up to the fifth floor through a tile shaft provided for the pur- 
pose, in cables containing 50 wires each. ° 

The electrical engineering in connection with the ‘new office 
was under the supervision of Mr. F. W. Jones, chief electrical 
engineer of the company, and in the immediate charge of J. 
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F. Butterfield, assistant electrical engineer of the company at 
‘Chicago. 

Near the operating department, on the fifth floor, are the 
offices of the superintendent of the Third district, Mr. G. E. 
Paine, within whose territory lie the offices in the States of 
Kansas, western Missouri, southern Nebraska, Colorado, New 
Mexico, Arizona, western Texas and a portion of California. 

Immediately behind the switchboard are the motor dynamos. 
In front of the switchboard is the “repeater” table, a long dou- 
ble decked table with glass partitions. Here are located thirty- 
two sets of repeaters. Another notable feature is the receiving 
terminal of the gneumatic tube system. All told the operating 
Toom has accommodation for 120 operators. 

The special power plant of the system is operated by current 
from the Kansas City Electric Power Co. The dynamotors, 
as seen in one of our illustrations, are as follows: three Crocker- 
Wheeler 500 watts, 220 volts primary, 140 volts secondary; three 
‘Crocker-Wheeler, 500 watts, 220 volts primary and 250 volts 
secondary; three Crocker-Wheeler, 500 watts, 220 volts primary 
and 400 volts secondary. In addition to these are two General 
Electric, 1,500 watts, 220 volts primary and 50 volts secondary: 


two General Electric, 250 watts, 220 volts primary and 95 volts | 


secondary; one General Electric, 1,000 watts, 220 volts primary 


SWITCHBOARD, NEW POSTAL TELEGRAPH .HEADQUARTERS, 
KANSAS CITY, MO. 


-and 120 volts secondary. In this manner with the dynamotors 
on the 220-volt circuit, a range of from 50 to 400 volts is ob- 
‘tained. 


The Use of the Intercommunicating Telephone 
System in Large Offices. 


"THE necessity for intercommunication between the, various 
departments and officers of any large establishment and 


the saving caused by the introduction of telephone devices for- 


accomplishing this result, have induced telephone manufactur- 
ing companies to devise intercommunicating systems which 
would meet this growing demand. Some of these are auto- 
matic and frequently cause trouble and give bad service, others 
again are neither practical nor efficient; and many concerns, 
after having tried these devices, have unfortunately again re- 
turned to the central station service, which “does not fill the 
bill” for the purpose mentioned above. All these difficulties 
have been carefully studied for some time by the Stromberg- 
Carlson Telephone Manufacturing Company, of Chicago, and 
after a great deal of experimentation they have brought out a 
thoroughly practical and reliable intercommunicating system. 
‘One of the largest of these equipments installed lately by the 
company is in the new offices of the People’s Gas Light and 
‘Coke Company, Michigan avenue and Adams street, Chicago. 
No better evidence than this plant could be cited to show the 
‘decided advantages of this system. 

Fig. 1 is an interior view of the application offices on the 
main floor showing six private plant instruments, one at each 
application window and three telephones connected with the 
public exchange. ) 
instrument consisting of a portable desk telephone and a 
60-point plug box. Any one of these instruments can be 
directly commected with any of the instruments in the book- 
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Each office on this floor is furnished with an- 
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keeping department, Fig. 2. Each bookkeeper’s desk is fur- 


nished with a long swinging arm telephone and plug box, and 
any one of these instruments can also be connected directly 
with any of the offices on the main floor. 

In this system the user is not required to first call an operator 
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FIG. 1.—VIEW OF APPLICATION OFFICE OF THE PEOPLE'S 
GAS LIGHT AND COKE CO., CHICAGO, ILL. 


at a central office, but completes the calling circuit to the sta- 
tion wanted by inserting the plug in the number desired, 

gardless of where the plug of the called instrument may be. 
In this way should a user neglect to. disconnect an instrument 
when through, or fail to place the plug in the home number, 
it does not prevent that station from being called by another, as 
is the case in all ordinary strap-swifch systems. The talking 


circuit is completed by the party calling placing the plug in the 


home number. ‘In addition to this system between the book- 
keeping department ánd the main floor offices, and entirely in- 
dependent, there is a system of the same kind between the 
officers of the company and the heads of departments. There is 
a pedestal beside the desk in President A. M. Billings’ private 
office, with a desk telephonė and plug switch for the office sys- 


FIG. 2—BOOKKEEPING DEPARTMENT OF THE PEOPLE’S GAS 
LIGHT AND COKE CO., CHICAGO, ILL. | 


tem and a telephone connected with the public exchange. The 
pedestals and instruments used in this system are the regular 
Stromberg-Carlson long distance type. The system can be: 
equipped with a generator call bell or battery call, the latter. 
where the distances are not too great, and where a large amount. 
of outside construction is required. The generator call is con- 
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sidered the most satisfactory. In the battery call system, the 
ringing and talking batteries can be placed at the central office. 

This entire intercommunicating system has been most care- 
fully worked out by the company and is admirably suited for 
business houses, large residences, hotels, public institutions, 
factories and for connecting the various pumping stations in 
mines with the mills and offices. When once properly installed, 
it is claimed to require practically no attention. The circuits 
are so arranged that the objectionable cross-talk is prevented. 
This feature and numerous other valuable points make this well- 
developed telephone system well adapted for any place where 
rapid and accurate intercommunication is desired. 


The Schmidt Movable Telephone Arm Without 
Connection Cord. : 


THE Schmidt & Bruckner Electric Co., of New York City, 

are now placing upon the market a new style of adjustable 
telephone arm, which embodies several new departures from the 
familiar black enameled arm, originating long ago with the Bell 
Co., and now so universally made by independent manufactur- 
ers. The principal objection to this type is the cord adjustment 
on the side. This has been the bugbear of many a telephone in- 
spector, on account of the liability to broken and poor connec- 
tions. The unsightly appearance of the arm has also caused 
much discontent, and although manufacturers have at various 
times endeavored to substitute novelties in nickel-plated designs, 
they have always, it is said, been compelled to return to the 
original type, as the slight advantage in appearance was lost in 
the general efficiency. 

The Schmidt & Bruckner Electric Co. have constructed and 


<ANDA 
oF Ro | 


PATENT 
APPL'D FOR 


SCHMIDT TELEPHONE ARM. 


applied for a patent on an arm that they think meets these ob- 
jections, and combines perfection in electrical and mechanical 
design with a handsome appeasance. Two strong steel rods 
connect the transmitter with the base and serve as conductors 
for the two sides of the circuit. At the base these rods are set 
in a hard rubber socket and connect with springs on the inside 
of the socket. These springs are of phosphor bronze, V-shaped, 
and make rubbing contacts with the side flanges, and thereby 
allow for full play of the arm. A heavy finger nut of special 
make regulates the pressure of the springs and tension of the 
arm. The flanges are fastened to a block of hard rubber on the 
front of the coil box, and thus are insulated from -each other. 
In the base is set a specially wound coil easily removed when 
repairs are necessary. The transmitter is of the American coal 
grain pattern, and may be removed from the arm by one screw. 
All the parts in fact are distinct in themselves and may each be 
removed separately. This they claim is a distinct advantage, as 
it materially cheapens and quickens repairs. The Schmidt & 
Bruckner Electric Co. say that the arm is already proving very 
popular. 


“COSMOPOLITAN MAGAZINE” has offered $250 for the 
best essay on the most economical arrangement and construc- 
tion of subways for all classes of work. The essay is not to 
exceed 8,000 words and is to reach the Magazine at Irvington- 
on-Hudson, N. Y., not later than Nov. 20. 
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The Telegraph Line from Cape Town to Cairo. 


According to advices from South Africa, no sooner was the 
British flag floating over the dervish capital at Khartoum and: 
Omdurman than Mr. Cecil Rhodes at once took steps for ex- 
pediting his scheme for a trans-African line of telegraph from 
Cape Town to Cairo. Mr. Rhodes’ lieutenant, R. D. Mohun, 
has already left Bombay with an expedition, bound either for 
Zanzibar or Mombasa. The party will take advantage of the 
agreement lately come to between the promoters and the Congo- 
Free State and will construct a telegraph line from Lake Tan- 
ganyika to Stanley Falls, on the Upper Congo,,the work being. 
carried out under the commission of the State. W. Cavendish,. 
the well known explorer, is already carrying the line northward, 
through the extreme northern territory of the Chartered Com- 
pany, and it is confidently expected that he will form a connec- 
tion with the Mohun line within the next two years. By that 
time the Tanganyika line will have reached Stanley Falls, and 
Cape Town will be in telegraphic communication with the chief’ 
town on the Upper Congo, or, in other words, half the length 
of the line which is to connect Cape Town with Cairo will be 
complete. On the other hand, advices from Alexandria are 
that the line is being pushed southward .ag fast as possible.. 
The Sirdar kept up complete communication between the front. 
and Cairo, and now the news comes that the line is being car- 
ried toward Fashoda from Khartoum at the rate of four miles a 
day. 


HAVANA, ILL. The Havana Telephone Company has been 
formed with a capital stock of $5,000, no bonds. E. T. Munger- 
is president and manager; O. D. Covington, secretary and C. 
P. King, treasurer. The American Electric Telephone Com- 
pany’s system has been put in, with a board of 100 drops, 70- 
subscribers, 30 miles of circuit B. B. wire, and 27 miles of toll 
line. The rates are $16 and $22 per year and 20 cents per toll! 


message. 


MR. EDWARD H. JOHNSON is to give an address on- 
Thursday, Nov. 17, at 8 p. m., at the College of the City of 
New York, Twenty-third street and Lexington avenue, on the- 
interesting and important subject of “Surface Contact Rail-- 
ways.” The topic is timely and the speaker is a master of it.. 
The address will be illustrated with lantern slides. 


a eae 


Tia la 


Detroit Is a Poor Example. 


Considering how the municipal plant at Detroit was heralded’ 
as a marvel of efficiency and economy up to the time of its last 
report, which showed that it was not making lights any cheaper- 
than service companies, the following comment by Superintend- 
ent Cook, of the Toledo Water Works, is positively comic: 
“Detroit has one of the most expensive plants in the country, 
for the reason that its location and original cost of construction: 
are above the average of other cities. Again, the plant was not. 
constructed for economical operation. The towers used in that. 
city require more power than ordinary lights, and the equip- 
ment of the plant is in no wise up to date. I remember that 
when I looked over the plant there were running one incan- 
descent machine, with two boilers. I asked why one of them 
was not shut down, and was informed that it would have to- 
cool off, which would probably be as expensive as running it. 
Then the fixed charges of the plant are higher than they would 
be in any other city, for the simple reason that Detroit is pay- 
ing more interest than any other city would.” Mr. Cook is 
advocating a Toledo municipal plant, about which somebody 
may say the same hard things if he should happen to get it 
going. 


November 17, 1898. ] 
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TWENTIETH TRIENNIAL EXHIBITION OF THE MASSACHUSETTS 
CHARITABLE MECHANIC ASSOCIATION, BOSTON, OCTOBER 10 
| TO DECEMBER 3, 1898.—IV. 


Some More Miscellaneous Exhibits. 


U. S. ELECTRICAL SUPPLY CO., 141 East 2sth street, 
New York.—This company have several exhibits. Their acety- 
lene gas generator (in exhibition hall) is attracting a great deal 
of attention. The Cox thermo-electric generator, exhibited in the 
same section, is intended to take the place of all kinds of elec- 
tric batteries, a very small gas jet being used to produce the cur- 
rent. Nothing could be more simple in its operation, and it is 
being used largely for ringing bells, running fans, etc. Their 
wireless telegraphy and X-ray exhibits form two of the principal 
attractions of the Fair, and were fully described in previous 
issues. Their manner of exploding submarine torpedoes by 
means of electric waves, was also fully illustrated, and each of 
their exhibits is in charge of a courteous attendant, who is ever 
ready to thoroughly explain the apparatus to visitors, whether 
interested from mere curiosity or from a commercial standpoint. 
Mr. W. J. Clarke himself is also on the scene and deserves great 
credit for bringing his apparatus so prominently before the New 
England public. ' 

NEW ENGLAND PUMP CO. 43 Milk street, Boston.— 
This company display a variety of pumps, and the Olin gas and 
gasoline engines, for which they are the New England business 
managers. For hand use they have the Geiger pump, which is 
new in this part of the country. It is of the oscillating nature, 
and does away with the old back-breaking style ot up and down 
motion, and works very easily, yet delivering large quantities of 
water, as well as forcing it to a great height. 

DEANE STEAM PUMP COMPANY, Holyoke, Mass., are 
making a very extensive exhibit of pumps for various purposes 
and of a great variety of types. Among these are a “sinker” 
pump for boiler feeding, saving considerable floor space. It 
pumps 65 gallons per minute and is built of sufficient strength 
to be able to pump against any commercial boiler pressure. It 
occupies a floor space measuring 23x27 feet, is 9 feet high, and 
has outside-packed, double-acting pistons. They also show a 
combined receiver and pump on one base for taking drips of 
condensation and returning them under high pressure; a duplex 
double-acting steam pump for high pressure boiler feeding; a 
combined jet condenser and pump, and many other types. 

THE TONKIN INTERNALLY FIRED WATER TUBE 
BOILER is installed not only as a boiler exhibit, but also to 
furnish 150 h. p' under high pressure (125 pounds) for engine 
and motor exhibitors, and it is claimed to be one of the greatest 
advances in the progress of steam power that has been made 
since the invention of the Corliss engine. The boiler is equipped 
with the best-known appliances; namely, the Continental shaking 
grates, the Ashton pop safety valve, the Ashton steam gauge and 
water column, and the Wainwright heater. Also, for the purpose 
of making tests, a Fairbanks wheelbarrow scale and a Hersey 
water meter have been selected for their well-known reliability. 
The boiler is covered with the Asbestos Paper Co.’s patent air- 
cell pipe covering, which prevents the radiation of heat in the 
boiler room, and gives greater efficiency to the boiler. It is the 
intention of the agent, Mr. Wm. H. Bailey, 15 Federal street, 
Boston, to have the most thorough scientific tests of the per- 
formance of the boiler made before and during the exhibition. 

NORTON EMERY WHEEL CO., Worcester, Mass., are ex- 
hibiting a full line of their manufacture and attracting a large 
number of interested visitors to their booth. The company 
manufacture all kinds of emery and corundum wheels, India vil 
stones, also a full line of grinding machinery. Norton’s Grade 
List and other literature will be cheerfully mailed to any address 
upon application. 

CONTINENTAL GRATE CO, 85 Devonshire street, Boston. 
—The Continental shaking grate has been extensively used 
during the last eight years, and is claimed to have proved its 
superiority. being simple, durable and easily operated. It works 
satisfactorily with any sort of fuel, saves opening the furnace 
door to slice the fire, and is free from the obstruction to move- 
ment incident to many other shaking grates. Over 500 of these 
grates are in use in Boston and vicinity. Two of them, each 714 
feet wide by 7 feet long, have been used for several years by the 
Doliber-Goodale Company, manufacturers of ‘“Mellin’s Food,” 
and the cost of repairs has been trifling. The Continental grate 


is in use in many paper mills, water works, and electric light and 
power plants, where the requirements are specially severe, and 
where it has given excellent satisfaction. 

INCANDESCENT ELECTRIC LIGHT MANIPULATOR 
AND CLEANER CO., Hyde Park, Mass.—As its name 
indicates, this company manufactures a device for the safe 
and convenient handling of electric light bulbs. Its suggestive- 
ness falls far short, however, of the actual value of the device, 
which is almost human in its operation, reaching high into the 


` loftiest space, grasping the lamp with a firm, yet “velvet” hand, 


deftly unscrewing and removing it for cleaning or renewal, and 
returning it securely to its place. The operator—any child can 
handle it—stands on the ground or floor, no stepladders or other 
climbing device being required. The remarkable thing about this 
manipulator is its unerring accuracy in finding the thread, what- 
ever may be the angle at which it is held. For theatres, public 
halls, street lamps, show windows, etc., it is invaluable. It is in 
use by a large number of companies, theatres, etc., in this 
country and abroad, and wherever used has given entire satis- 
faction. Mr. Joseph J. Dunn, the inventor and manager, will be 
pleased to furnish any information about this labor-saving de- 
vice and should be addressed to 175 Huntington avenue. 

THE FITCHBURG STEAM ENGINE CO, Fitchburg, 
Mass,. have a space 30 feet long by 18 feet wide, in which they 
make a fine display of horizontal steam engines. Two of their 
engines are shown in operation driving a number of large Gen- 
eral Electric generators. A direct connected unit is also shown, 
runs noiselessly and is very attractive in appearance. The nu- 
merous advantages of this well-known engine are pointed out by 
Mr. Fred. Fosdick. 

SPRING PARK LABORATORY, 38 Spring Park avenue, 
Jamaica Plain, Mass.—The products of this laboratory are here 
shown for the first time to the public, and the Kinraide induc- 
tion coils, transformers and high potential ozone generators are 
attracting a great deal of attention. A number of negatives of 
very curious spark effects are exhibited and their study may 
lead to some very interesting conclusions. In this same space 
Messrs. Kirmayer & Oelling, 17 Blomfield street, Boston, 
Mass., are exhibiting their X-ray supplies, such as Crookes 
tubes, static machines, fluoroscopes, Ruhmkorff coils and 
chemicals. 

THE DIESEL MOTOR CO., OF AMERICA, 11 Broadway, 
New York, are exhibiting the same motor which was running at 
the electrical show in New York last May, and which was fully 
illustrated and described in our issues of February 17 and May 
26, 1898. The only difference is that in New York it was direct 
connected to a C & C generator, while at this Fair it is belted 
to countershafting, from which a number of exhibits receive 
their power. The engine is run by crude petroleum and is said 
to give an efficiency considerably higher than a steam engine 
does. 

THE STANDARD THERMOMETER AND ELECTRIC 
CO., Peabody, Mass., have a very tastefully arranged booth in 
the main hall, which is practically filled with the numerous 
types of the Upton enclosed arc lamps manufactured by this 
company. All lamps are in operation, some with their covers 
removed, showing the method of feeding, etc. The lamps were 
described and their advantages enumerated in our issues of 
March 3-31, 1898. 

JORDAN, MARSH & CO., Washington street, Boston, who 
are a local headquarters for electrical toys, exhibit a miniature 
electric railroad, equipped with electric cars. To operate the 
road, it is only necessary to attach the connecting cord to an 
incandescent light circuit and the cars can then be run at the 
pleasure of the operator. 

SAMSON CORDAGE WORKS, 115 Congress street, Boston. 
—An interesting exhibit is that of the Samson Cordage Works, 
who display their manufacture of braided cord in a variety of 
sizes, materials and colors. They exhibit railroad corus and sig- 
nal cords, curtain cords, mason’s lines, chalk lines, clothes 
lines, etc. Their exhibit is surrounded by a novel railing, con- 
sisting of some of their large-sized cord stretched between 


posts. 
OTHER EXHIBITORS WERE THE FOLLOWING, whose 
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exhibits helped to make this Fair of unusual interest to all in- 
terested in electricity and its numerous applications: Edwin 
Read, 177 Tremont street, Boston, an exhibition of kinetoscopes 
with a variety of new and interesting views; John D. Reed, 82 


Maywood street, Boston, a new system of rails of special in- . 


terest to railroad men; Geo. H. Richter & Co., 92 Franklin, 
street, Boston, electric duplicating machine (rotary neostyle), 
filing cabinets and office furnishings; Niles Tool Works Co., 
65 Oliver street, Boston, a variety of machine tools in operation; 


John A. Roebling’s Sons Co., Trenton, N. J., a sample board | 
. in March. 
Charitable Mechanic Association; Rubber Tire Wheel Co., 92 , | 


of electrical wires and cables presented to the Massachusetts 


Beverly street, Boston, rubber tired wheels; Morse Twist Drill 
and Machine Co., New Bedford, Mass., an exhibit of arbors, 
chucks, counterbores, dies, drills and machinists’ tools in gen- 
eral; James H. Roberts & Co., 137 Portland street, Boston, an 
exhibit of steam engines and boilers, shaftings. hangers, wood 
and iron pulleys, fricticn clutches, automatic speed regulators, 
etc.; Rochester Automatic Lubricator Co., Edwin Allen,, New 
England agent, 185 Franklin street, Boston, a positive feed 
mechanical lubricator for lubricating the cylinders and valves of 
engines and pumps, being a force pump, and receiving its motive 
force from the engine to which it is attached; J. H. Wilday, 23 
Duane street, New York, a demonstration of the art of engrav- 
ing by electricity; Eaton Electric Motor Carriage Co., Boston, 
Mass, electric motor carriage; William O. Webber, 432 Ex- 
change Building, Boston, a new type of vertical boiler possess- 
ing unique features; Frank Andrews, 111 Liberty street, New 
York, representing the Ashcroft Manufacturing Co., the Con- 
solidated Safety Valve Co., the Hayden & Derby Manufacturing 
Co.; Lombard Water Wheel Governor Co., 61 Hampshire 
street, Roxbury, the Lombard water wheel governor in oper- 
ation; Clark & Mills, 40 State street, Boston, electric dental 
instruments of their own manufacture, including all kinds of 
electro-therapeutic apparatus. 


W 
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Liability for Jerking of Trolley Car. 


In John Hassen’s suit against the Nassau Electric Railway 
Company for damages for personal injuries, it appeared that he 
was riding on an open car with a running board on the side, 
upon which he stood, because of the crowd of nearly ninety per- 
sons on the car. Passengers were standing between the seats, 
but some such standing room remained. Hassen paid his fare 
when demanded, and the conductor objected neither to his posi- 
tion nor that of other passengers, who stopped on the running 
board, nor requested him to get inside. It was shown to be cus- 
tomary for persons to ride on these running boards when the 
cars were crowded. The car was running from six to eight 
miles an hour, when it was given a sudden violent jerk, which 
broke plaintiff’s hold on the car stanchion and throwing him 
against a neighboring trolley pole, injured him on the head. 
The Second Appellate Division has affirmed judgment secured 
by plaintiff on the trial. In reference to the company’s claim 
that plaintiff was guilty of contrioutory negligence in riding on 
the board when he could have found standing room between 
the seats, Justice Hatch, who gave the opinion, said: “It is well 
known that the space between these seats when_they are occu- 
pied is quite narrow; with small people sitting, the space in front 
might be occupied with more or less inconvenience, but with 
large persons seated, it may be a matter of extreme difficulty 
to stand, and sometimes an impossibility. In all cases it is a 
place of discomfort, and disagreeable to those both sitting and 
standing. The cars to Coney Island are at most times crowded 
within and without, in all available space. The defendant ex- 
pects this and collects fares from every one. 
cumstances we think the question of negligence becomes one 
of fact to be determined by the jury, having regard to particular 
conditions. The defendant was bound to know that the applica- 
tion of motive power in such manner as to cause the car to give 
a violent jerk -was extremely hazardous, in view of the position 
of many of the passengers on the car, and might result in in- 
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jury; therefore, the jury was authorized to say that it was a 
negligent act.” 


Revenue Stamps on Express Receipts. 


.. Judge Lacombe of the U. S. Circuit Court, New York, has 
_ ruled that the law does not require express companies to pay 


the one cent stamp tax on express receipts, as contended by 
merchants and others. . The case is now being prepared for ap- 
peat to the U. S. Supreme Court, where it is likely to come up 


Arc Lamps Method Patent 
Sustained. 


The injunction issued Oct. 18, 1898, by, Judge Coxe perpetually 
restraining the Washington Mills Company, New York, from in- 
fringing the Marks-Ransom enclosed arc, method patent, and 


Marks Enclosed 


- the permanent injunction issued Nov. 5, 1898, by Judge Lacombe 


against the Electric Construction and Supply Company, manu- 
facturers of the Kinsman lamp, have been held to apply to the 


„enclosed arc lamps manufactured and sold by the General Elec- 


tric Company. Following the order of the court forty General 
Electric enclosed arc lamps have just been removed from the 
factory of the Washington Company, Lawrence, Mass., and 
other lamps of the same type, but licensed under the Marks 
patents by the Marks Enclosed Arc Light Company, are now be- 
ing substituted for those lamps. 

Following are the claims of the Marks & Ransom patent, No. 
520,996, June 5, 1894, upon which the action was based, and 
were sustained by the court: 

1. The method of operating an arc lamp on constant potential 
circuits, which consists in confining the arc within an enclosure, 
restricting practically all the drop of potential in the arc circuit 
to the arc and continuously maintaining said drop at a point 
which prevents an excessive flow of current. 

2. The method of operating an arc lamp, consisting in confin- 
ing the arc with an enclosure from which the air is excluded, or 
which it has difficult access and maintaining a long arc to pro- 
duce a large than normal drop of potential, whereby an arc light 
of normal intensity may be maintained by an amperage lower 
than normal. E 


LECTURE NOTES ON A THEORY OF ELECTRICAL 
MEASUREMENTS. By Prof. William A. Anthony. New 
York: John Wiley & Sons, 1898. 434x712 inches; 90 pages; 
14 illustrations. Cloth. Price $1. 


These lecture notes are prepared for the third year classes of 
the Cooper Union Night School of Science, and cover the 
topics treated in lectures which are designed to teach the funda- 
mental principles of all electrical measurements rather than to 
describe in detail the methods employed in particular cases. The 
author has therefore given particular attention to definitions, 
and the relations of electrical quantities are discussed at con- 
siderable length. Though small in compass, the work covers 
the ground in a most admirable manner which leaves nothing 
to be desired in the way of clearness combined with accuracy. 
We are glad to note that Prof. Anthony has given a number of 
applications of fundamental principles to practical electrical 
work such, for instance, as the application of the laws covering 
heating effects to the construction of incandescent lamp fila- 
ments and to the distribution of energy in the arc lamp, as well 
as other examples of a like nature. 


THE NATIONAL CAPITOL.: The investigation into the 
recent serious explosion in the National Capitol building at 
Washington, in which the United States Supreme Court was 
badly wrecked and its archives damaged, shows that it was due 
to heavy leakage of gas. The officials will insist that the entire 
building be provided with electric light. 


- 
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Classified Digest of U. S. Electrical Patents 
Issued November 1, 1898. 


Alarms and Signals :— 


GRADE CROSSING SIGNALS FOR RAILWAYS. H. 
nethy, Elmira, N. Y., 618,549. Filed Sept. 9, 1897 
. instrument comprising a rotary circuit closer adapted to be actuated 


McL. Aber- 
Employs a track 


by a passing locomotive or train, Re 
BLOCK SIGNALING APPARATUS. T. T. Fogel, Allentown, Pa., 
613,567. Filed Dec. 6 1897. Details of construction... 
COMBINED LEAK AND FIRE ALARM. H. I. Lurye, New York, 
613,636. Filed Nov. 19, 1897. Comprises a pipe provided with a 
sprinkler and with longitudinal ribs and a hanger and transverse arms 
combined with a lever fulcrumed between the ribs, a stop for the 
lever carried by the hanger, and a circuit closer connected to the 
lever and to a conductor carrier, the lever having a receiver placed 
in proximity to the sprinkler. 
Ceaducters, Conduits and insulators: - 


INSULATOR FOR INCANDESCENT ELECTRIC ; 
rown, Boston, Mass., 613,647. Filed Dec. 15, 1 A reversible 
insulator formed of non-conducting material internally threaded, 
having about centrally a thickened peripheral ring and'at either side 
‘thinner end portions projecting longitudinally from and of less diam- 
eter than the ring. ‘ 


Lamps and Appurtenaaces:— 


INCANDESCENT ELECTRIC LAMP HOLDER. G. W. Cook, Jr., 
Bloomfield, N. J., 613,248. Filed Nov. 5, 1897. Fap a wire frame, 
attached to the lamp bulb and socket, : co-operating with sliding means 
secured to the lamp shade. 

MECHANISM FOR SUPPORTING ELECTRIC ARC LAMPS. W. 
A. McCallum, Avondale, Ohio, 513,298. Filed Nov. 18, 1895. Em- 
bodies a mast-arm head canying a contact holder, and contact car- 
riage, the lamp being suspended from the carriage, the mast-arm being 
hollow, and the carriage moving therein. 


_ Miscellaneous :— 


ELECTRIC VEHICLE. K. Knudson, Chicago, Ill., 618,420. Filed June 
18, 1897. Comprises an electric motor, a hollow shaft upon which 
its rotating element is mounted, a pair of shafts journaled within the 
hollow shaft and geared respectively with the opposite wheels of the 
vehiċle, bevel gears mounted on the opposed ends of the shafts, a pair 
of pinions engaging therewith and mounted on the frame secured to 
and rotating with the hollow shaft. - 

ELECTRIC ROTARY CUTTER. F. Gardiner, Chicago, Ill., 613,367. 
Filed March 19, 1897. Details of construction. 

-Raitways and Appilances:— 

YOKE FOR RAILWAY CONDUITS. F. S. Pearson, Boston, Mass., 
613,301. Filed Nov. 4, 1897. Is adapted to support the slot-rails and 
wheel-bearing rails, having a hollow central portion and detachable 
manhole-curbs flush with the surface of the roadway. 

SUSPENSION FOR ELECTRIC RAILWAY MOTORS. W. Cooper, 
Cincinnati, Ohio, 613,357. Filed Aug. 16, 1898. Embodies a motor 
sleeved to the driven axle in combination with a pair of supports 
therefor engaging the sides of the motor at points located between 
the driver axle and the centre of gravity of the motor. 

ELECTRIC CAR LIGHTING. W. Biddle, New York, 618,406. Filed 
May 14, 1894. One portion of the field {s placed in a shunt between 
the brushes and the other and oppositely-wound portion in series in 
the main circuit that contains the translating devices and the arma- 
ture in multiple arc, so that the potential of current will be nearly 
uniform regardless of the speed of the armature. 

ELECTRIC RAILROAD. C. L. Kemery, Pittsburg, Pa., 618,418. Filed 

an. 12, 1898. Consists of a track with an intermediate rail acting as 

a conduit for the current wires, plates of suitable conducting material 
insulated from adjacent ones arranged with the conduit and strips of 
soft iron connected to the current wires and plates. 

ELECTRIC RAILWAY SYSTEM. L. E. Walkins, Springfield, Mass., 
613,438. Filed Nov. 18, 1897. Surface contact system. 

ELECTRIC RAILWAY SYSTEM. L. E. Walkins, Springfield, Mass., 
618,612. Filed May 20, 1898. A third-rail system utilizing alternating 
currents. 


Switches, Cut-Outs Rhenstats, Etc.:— 


EMERGENCY FUSIBLE CUT-OUT FOR ELECTRIC CIRCUITS. 
C. H. Long, Louisville, Ky., 613,286. Filed July 10, 1887. Details of 
construction. 

ELECTRICAL FUSE WIRE HOLDER. W. D. Packard, Warren, O., 
613,504. Filed Sept. 29, 1897. Comprises an insulator having termi- 
nals, a translucent casing projected outwardly from a movable fuse- 
wire holder located within the casing, being in electrical contact with 
the terminals, and a yielding bearing for the holder. 

Telegraphs: — 

PRINTING TELEGRAPH. A. Wirsching, New York, 613,348. Filed 

May 10, 1897. Details of construction. 
Telephones:— 

TELEPHONE BOX OR CABINET. I. Sparks, Santa Fe, Mexico, 
613,533. Filed March 22, 1898. Provides a cabinet with an enclo- 
sure having a partition for separating the battery receptacle from the 
closure holding the cal] mechanism and the electromagnets, the fronts 
of the upper and lower closures in the box being adapted to be opened 
and the top of the box being closed by a movable writing board. 


AMPS. C. W. 


Classified Digest of U. S. Electrical Patents 
Issued Nov. 8, 1808. 


Alarms and Signals :— 


INDICATOR SIGNAL. Parnell Rabbidge, Sydney, New South Wales, 
613,778. Filed Feb. 1, 1897. Comprises an ordinary horseshoe per- 
a magnet the poles of which are provided with transverse pieces 
of soft iron. 

ALARM. Charles A. Deal, Chicago, Ill., 613,877. Filed July 29, 1897. 
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A burglar alarm system for banking houses comprisi a series of 
levers arranged vertically below the counter, the Jevers being pivoted 
each at one end and carrying a shoe at the other, a metallic contact 
spring, located in the path of the shoe, and plates also underneath the 
counter, the plates and Jevers being connected to wires extending 


from a battery and bell. 


Batteries, Primary :— 


PRIMARY BATTERY. | Carl Koenig, Berlin, Germany, 614,012. Filed 
Feb. 16, 1898. Consists in arranging the alternate elements of the 
battery in a concentric cylindrical form, divided between each pair by 
a concentric insulated pot of glass, and so arranging the number of 
these elements to produce the required voltage and coupling them by 
the conducting strips in series or parallel as required. 


Conductors, Conduits and insulators :— 


CONNECTOR. Frank E. Case, Schenectady, N. Y., assignor to the 
General Electric Company, New York, 613,663. Filed Aug. 5, 1898. 
Comprises counterpart terminals having slots registering with screws, 
and pressions in which the screw-heads may rest te secure the parts 
together. 


Distribution :— 


GENERATING AND DISTRIBUTING ELECTRIC ENERGY. Chas. 
M. Green, Cleveland, O., assignor to the General Electric Company, 
New York, 618,890. Filed April 18, 1896. A method of connecting a 
constant-current dynamo having two or more armature circuits, con- 
sisting in arranging the connections so that one or more of the arma- 
ture circuits of the dynamo shall be interposed between the lamp cir- 
cuits and the voltage kept ae safe working limits. 

GENERATING AND DISTRIBUTING ELECTRIC ENERGY. Chas. 

. Green, Cleveland, O., assignor to the General Electric Company, 
New York, 613,881. Filed Dec. 23, 1 A dynamo electric machine 
having an armature with its coils divided into two or more successive 
sets, light insulation between the individual coils of each set and 
heavier insulation between the sets of coils. 

GENERATING AND DISTRIBUTING ELECTRIC ENERGY. Chas. 

. Green, Cleveland, O., assignor to the General Electric Company, 
New York, 613,882. Filed Dec. 23, 1896. Similar to 618,880. 

Dynames end Meters :— Be m aE i — 

BRUSH. HOLDER. Albert E. Doman, Elbridge, N. Y. ignor to the 

.. Elbridge Electrical Mfg. Company, New York, 613,669." Ff d Feb. 4 
1898. Consists of a support, combined with a brush clamp secured 

thereto by a ball-and-socket joint. . v 

CONTROLLING DEVICE FOR ELECTRIC MOTORS. Frank J. 
Russell, New York, N. Y., assignor of one-half to Horace See, New 
York, N. Y., 613,869. Filed May 25, 1898. Details of construction. 

DYNAMO AND ELECTRIC MOTOR FOR DRIVING VEHICLES. 
ohn Vaughan Sherrin, Ramsgate, England, assignor to the Britannia 

otor Carriage Company, London, England, 613,894. Filed Aug. 17, 
1806. The armature and the field magne rotate in opposite direc: 
tions, at the same or at different speeds, while both hang on and ac- 
tuate the dynamo driving shaft or the motor shaft, and means of 

suitable gearing the speed of rotation of the shaft is suited to the 
requirements of the dynamo or the machine to be driven. 

BRUSH HOLDER FOR DYNAMO ELECTRIC MACHINES. George 
L. Pratt, Atlanta, Ga., 614,025. Filed. June 2, 1898. Means operat- 
ing automatically, when the current is cut in, to cause the brushes to 
move into engagement with the commutator, and means operating 
automatically, when the current is cut out, to move the brushes out 
of engagement with the commutator. 

Lamps and Appurtenances:— 

CAP.FOR ENCLOSED ARC LAMPS. Charles E. Harthan, Lynn, 
Mass., assignor to the General Electric Company, New York, 613,658. 
Filed April 23, 1898. Consists of a flange which rests on the top of 
the cylinder, a second flange situated below the first, a hub connecting 
the two flanges, and acting with the flanges to form a chamber, a 
carbon opening in the hub, and a plurality of small chambers also, 
formed in the hub, which surround and communicate with the carbon 
opening. 

Measurement : l 

INSTRUMENT FOR MEASURING ELECTRIC CURRENTS. Earl 
C. Eldredge, Springfield, Mass., 618,899. Filed June 20, 1898. Pocket 
battery gauge. 

Miscellaneous :— 

ELECTRIC RACE TIMING APPARATUS. Jobn Irving McDonald, 
St. Joseph, Mo., 613,705. Filed Jan. 4, 1897. Consists of a dial, a 
main hånd and an auxiliary hand, both co-operating with the dial, 
mechanism for actuating the hands, electrical devices for temporarily 
arresting the auxiliary hand, and separate electrical devices for stop- 
ping the main hand, at will. 

BICYCLE. Mathew Joseph Steffens, Chicago, Ill., assignor of one-half 
to John K. Robinson, Chicago, Ill., 613,732. Filed Sept. 29, 1897. 
Comprises a pulley having a periphery rounded in cross-section, means 
for rotating the pulley, a driving wheel, having a periphery rounded 
in cross-section, and a belt cup-shaped in cross-section running around 
the pulley and around the periphery of the driving wheel and between 
the wheel and the ground, to insure leverage. 

New York, N. 


ELECTRIC-CIRCUIT CONTROLLER. Nikola Tesla, 


Y., 613,,735. Filed April 19, 1898. Details of construction. 
METHOD OF AND APPARATUS FOR CONTROLLING MECH- 
ANISM OF MOVING VESSELS OR VEHICLES. Nikola Tesla, 


New York, N. Y.. 613,809. Filed July 1, 1898. See page 489. 

PHOSPHORESCENT ELECTRIC LIGHTING. Daniel McF. Moore, 
York, N. Y., 613,864. Filed Dec. 17, 1896. Rotary break; details of 
construction. 

MARINE GOVERNOR. John T. Austin, Detroit, Mich., 613,875. Filed 
Feb. 26, 1898. Details of construction. 

ELECTRIC LIGHTING SYSTEM FOR VEHICLES. Rufus N. Cham- 
berlain. and Albert S. Hubbard, Belleville, N. J., 613,918. Filed Feb. 
17, 1898. Embodies a sectional construction of the generator allowing 
of its attachment to the car axle. 

STATION INDICATOR. James E. Carter, Bridgeport, Cal., assignor 
of one-half to Joe A. Brown, Bridgeport, Cal., 618,967. Filed Oct. 2, 
1897. Details of construction. 

APPARATUS FOR FREEING, LIGHTING AND EXTINGUISH- 
ING GAS BURNERS. Paul Guyenot, Aix-les-Bains, France, 613,- 
990. Filed Dec. 18, 1887. Comprises a burner-tube, a lighting-tube. 
and a platinum wire, with a guard forming a chamber around the wire 
closed except at the top to keep the wire from burning in contact 


with the air. 

AERIAL ROPEWAY. Joseph Walwyn White and Herbert White, of 
Widnes, England, 614,046. Filed July 8, 1898. A system of electrical 
traction comprising a plurality of sectional lines of carrying-ropes, one 
line being the conductor and the other the return line. 
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Raliways and Appliances :— 

ELECTRIC RAILWAY.— James F. McLaughlin, Philadelphia, Pa., 
613,708. Filed May 9, A surface contact system employing an 
exposed circuit terminal consisting of a plug in the roadbed, com- 
posed ot a body portion, a removable contact face, and locking mech- 
anism for holding the latter against accidental removal. 

TROLLEY POLE GUIDE ROPE. Samuel R. Parks, Central Falls, R. 
I., 613,718. Filed Aug. 4, 1897. Consists of a tubular rope with fun- 
fel attached combined with the trolley wheel and pole of trolley cars. 

MECHANISM FOR HOLDING TROLLEYS TO THEIR IRES. 

William R. Weaver, Covington, Ky., assignor of two-thirds to George 
L. Weaver_and Harry D. Weaver, Covington, Ky., and pon 
Brown, of Franklin, O., 618,744. Filed Oct. 9, 1897. Details of con- 


struction. 

ELECTRIC RAILWAY. William Milton Brown, Johnstown, Pa., as- 
signor to the Johnson Co., of Lorain, O., 613,794. Filed Jan. 22, isos. 
Comprises a current-conveying switch having a norma! position in 
which it is connected with one side of the circuit and a temporary po- 
sition in which ıt is connected with the opposite side of the circuit 
and with the conductor section. 

Regulation :— 
ELECTRIC REGULATOR. William H. Chapman, Portland, Me., as- 
signor to the Belknap Motor Company, Portland, Me., 613,853. f Filed 
24, 1898. Comprises a solenoid having a differential winding 
mounted on a tube and having its magnetic core fitted as a piston to 
the cylinder, a passageway leading from one end to the other of the 
cylin er, and means ‘or closing the passageway to a greater or less 
egree. 

ELECTRIC SWITCH. Frederick A. La Roche, New York, N. Y., 613,- 

688. Filed Dec. 28, 1897. A form of pivot joint for knife switches. 
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Danforth— Johns. 


Mr. George C. Danforth, manager of the Decatur, Ill., Gas & 
Electric Light Co., and Miss Laura A. Johns, youngest daughter 
of Dr. H. C. Johns, were married at the home of the bride’s par- 
ents on the evening of Nov. 2. 


Splitdorf— Urban. 

The marriage occurred on Nov. 8 of Emma, daughter of Mrs. 
Minna Urban, to Mr. Chas. F. Splitdorf, of New York City. 
The bridegroom is well known in electrical circles as member 
of the Splitdorf Co., makers of fine insulated wire, special elec- 
tromagnets, X-ray coils and other articles, and the firm is one 
of long reputation in the industry. He and his bride have many 
friends in Europe. 


MR. C. LAMBDIN, manager of the Jamaica Telephone Co., 
Kingston, Jamaica, has been on a visit to this country to see 
about changing over the system from grounded to metallic. He 
has about 400 subscribers, charging $2.50 per month, business, 
and $2, residence, within a three-quarter-mile radius. He will 
string new cables. Mr. Lambdin is an old Southern Bell man- 
ager, and is one of the many Americans who have gone out to 
Yankeeize the West Indies and-who are succeeding in their 
work. 

MR. JOHN McGHIE, head of the publicity department of the 
General Electric Co., has a very interesting and informational 
article in ‘“‘Cassier’s Magazine” for November on electricity in 
mining, the article being also well illustrated. 


HON. G. C. SIMS, who volunteered for the war and served 
as one of the chief engineering officers on the useful repair ship 
“Vulcan,” is now home again in excellent health and trained 
down to fighting weight. He has fought for his country in about 
as effective a way as any man could, and should feel very proud. 


MR. W. J. CLARK, manager of the Railway Department 
of the General Electric Company, has had the sad duty devolved 
upon him of finishing for the U. S. Government the report of 
Col. Waring, who died last month in New York City of yellow 
fever. Col. Waring visited Cuba to grapple with the sanitary 
problems there. On his way back, Mr. Clark. who has also 
been in confidential relations with the authorities and is bring- 
ing out a book on Cuba. was Col. Waring’s companion and prac- 
tically his nurse. He thus became familiar with his plans and 
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data and has been requested by the Secreatry of War to prepare 
the Waring documents for use. | 


MR. W. A. EDDY has been flying his kites in the vicinity 
of the Statue of Liberty, New York Harbor, and finds the air 
highly charged there. He had expected just the contrary. 

MR. J. G. WHITE, of the electrical engineering firm of J. 
G. White Co., left recently for a brief European trip, including 
England, Germany, etc. 

MR. LEWIS SEARING has been elected vice-president and 
general manager of the Denver Engineering Works, manufac- 
turers of steam and electric mining machinery. Mr. Searing is 
a graduate from Stevens’ Institute of Technology in 1888, and 
is a member of the A. I. E. E. and of the A. S. M. E. 

MR. W. LINDSAY, formerly with the Frank M. Pierce Engi- 
neering Company, of New York City, has joined the local sell- 
ing staff of the C & C Electric Company, succeeding Mr. C. H. 
Kirkland, who has resigned. 
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Horace B. Miller. 


We regret to note the death of Mr. H. B. Miller, one of the 
two founders and original proprietors of that sterling mechanical 
paper, the “American Machinist.” He was born in Philadelphia 
in 1839, served under Farragut in the civil war, became con- 
nected with journalism at Pittsburg, Pa., and with Jackson 
Bailey started the “Machinist” in 1877. He witnessed the paper’s 
growing influence and prosperity under his own fostering care 
until 1894, and disposed of his interests in it in 1897. He died 
on Oct. 25, at Napa, Cal., of heart failure. He was a member 
of the Press Club and also of the American Society of Mechan- 
ical Engineers, whose preliminary meetings were held in his 
office. The interests of technical journalism were always very 
close to him, and the subject was one he had thoroughly mas- 
tered. We may testify to the pleasure enjoyed in social inter- 
course with him and the valuable data freely furnished from his 
long and ripe experience. 


Latimer Clark. | 


As we go to press we receive the sad news of the death of 
Mr. Latimer Clark, C. E., F. R. S., which took place quite sud- 
denly at his residence at Twickenham, England, on Sunday 
morning, Oct. 30. This announcement will be read with sorrow 
by a wide circle of our readers, who have learned to regard this 
well known engineer as one of the greatest contributors to mod- 
ern science and to the art of electrical measurements. Mr. Clark 
was in his seventy-seventh year at the time of his death and his 
active career will be reviewed in our next issue. 


A. de Meritens. 


To see a deserving inventor fail of his reward is sad, but it 1s 
even more painful to record his death from suicide caused by 
want and misery. Few names were better known in early light- 
ing work than that of A. de Meritens, whose work goes back to 
1881 and even earlier. His system was adopted in 1881 for the 
Planier lighthouse in France, and is said to be employed to this 
day in the majority of French lighthouses, as well as in many 
others in various countries. Of late years M. de Meritens has 
been interested in the commercial exploitation of. city lighting, 
but with ill-success, and financial embarrassment. He had been 
living lately in a little house at Eragny-Neuville, near Pontoise. 
The sheriff’s officers arrived to seize his furniture and found the 
cottage hermetically closed. On breaking in the officers found 
him lying on a bed with his wife, both dead. They had poi- 
soned themselves with a white powder, of which traces were de- 
tected in a glass. M. de Meritens was 65 years of age, and his 
wife 35. | 


MR. HARVEY S. SPENCER, secretary of the Hamburg, 
N. Y., Water & Electric Light Co., died of apoplexy on Nov. 3. 
He was fifty-eight years old, and was cashier of the Bank of 
Hamburg, as well as prominent in other social and business 
matters. 


November 17, 1898.] 


A Sound Money Victory and Better Times. 


Whatever else the elections last week proved, they are taken 
everywhere to mean a victory for sound money, the Congress 
that has been elected being overwhelmingly that way with Re- 


publican and Gold Democratic votes. The response of the busi- 
ness and financial community has been immediate, and industry 
in well-nigh every line has taken on new confidence and hope- 
fulness. The situation is clearly reflected in the quotations on all 
the exchanges throughout the country. ‘“Bradstreets’’ reports 
also a higher level of prices in nearly all staples, except food. 
Business failures for the week were 187, as compared with 273 a 
year ago. Railroad earnings show activity in transportation. 
Throughout the West general trade is reported excellent. 

During the week in Wall Street, Western Union advanced 1% 
net to 93%; General Electric advanced 114 net to 8234; Metro- 
politan Street Railway closed at 16814. In Boston, American 
Bell Telephone closed at 279, and West End Railroad at 88. 

Copper last week reached 12.6214, New York, quite an ad- 
vance. A rise in steel rail is looked for to $20. 


PADE NOTES 
(NOVELTIES 


Foster’s “Electrical Engineer’s Pocketbook.” 


H ITHERTO it has seemed nearly impossible to gather com- 
plete and authentic data for an Electrical Engineer's 
Pocket Book, because of the rapid progress of the science and 


the resulting constant changes in the subject matter. But to-day 
cur knowledge of the laws governing direct and alternating cur- 
rents, their uses and their applications, as well as our under- 
standing of the rules for construction of electrical machinery, 
has reached a point where it seems possible to collect many of 
these rules and to form a pocketbook covering the practical de- 
tails of the subject for the use of engineers in the numberless ap- 
plications of electricity. Every electrical engineer engaged in 
the practice of his profession has felt the need of such a work, 
but most engineers are too busy to be able to spend the time nec- 
essary for the collection and tabulation of the large amount of 
matter available. 

A matter of interest in this connection is the announcement of 
the early publication, by the D. Van Nostrand Company, of the 
first distinctively American pocketbook of rules, formule and 
tables for electrical engineers, to be edited by Mr. Horatio A. 
Foster, member of the American Institute of Electrical Engi- 
neers, in collaboration with many eminent specialists. The edi- 
tor has been connected with practical electrical engineering 
works since 1885, and, being of a statistical bent of mind, has 
been continuously collecting data during that time, which he 
has now assembled in the above mentioned form. 

A number of books of this nature have been published abroad, 
but, with the exception of the ordinary laws of electricity, they 
contain but little data applicable to American practice. More- 
over, the general application of electricity has advanced so much 
further in America than in any other country and along such va- 
rious lines and under such different circumstances, that it would 
be difficult for one not engaged in actual American practice to 
collect and put in concise form the tables and formule most 
useful and desirable. 

To do this it has been necessary for the writer to keep track of 
the current literature on the subject, to constantly collect new 
tables and formulz to take the place of those which have gone 
out of date, or have proved of little use, and to avoid including 
data that will become obsolete in a very short time. 

The book has been written with the idea of filling this long- 
felt want for an American pocketbook; the data has been se- 
lected with very considerable care, and each chapter has been 
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edited and revised by a specialist in that particular subject. With 
the exception of those rules, formule and tables which are com- 
mon to the science, and have been in use so long as to obscure 
their origin, the author or authority for tables and other data 
has been stated with the item. As the book is meant to cover 
American practice, but little European practice has been in- 
cluded, excepting, of course, where the original experimenting 
was done; and the laws formulated, by foreign professors and 
scientists, and their results universally adopted. 

The book is not intendeu for a text-book, nor is it meant to be 
an encyclopedia, but simply a collection of rules, tables and 
formule, which will be found handy for reference by the prac- 
ticing engineer. 


Lighting Fixtures, Both Gas and Electric, as 
Made by the Horn and Brannen Manufac- 
turing Company, Philadelphia, Pa. 


P ROBABLY no manufacturer of this line of goods has shown 

greater skill and ingenuity in bringing lighting fixtures to 
their present high state of perfection and universal adaptability 
than has this company. Their products embrace plain and orna- 
mental fixtures in brass or bronze for gas or electric light and 
also combined fixtures. In addition to the above they design 
and make ornamental altar work for churches and private insti- 
titions. A specialty is made of combined fixtures on which 
either gas or electric lights can be burned or both at the same 
time. In the construction of the combined fixtures such insulat- 


HORN & BRANNEN COMBINATION FIXTURE. 


ing joints are employed as may be designated by the Board of 
Fire Underwriters of the district in which any particular fixtures 
are to be used. Of these joints there are eight or ten different 
types from which a selection can be made, and of these three or 
four are patents controlled by this company. The most desirable 
of these in the estimation of this company is known as the “‘flag- 
joint,” and this is extensively employed. Insulated joints in gen- 
eral are devices for supporting combined chandeliers from the 
gas piping of the house, but are so designed by the use of an in- 
sulating medium as to prevent the wires employed for conduct- 
ing the current to the lamps from being grounded, should they 
come in contact with the fixture. 
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This company cater to both the wholesale and retail trade, and 
their storerooms contain a very wide range of designs from which 
customers may select. The goods are not confined to standard 
designs, however, but particular attention is given to getting up 
original designs to suit customers, and for this purpose a num- 
ber of artists skilled in this class of work are employed, and the 
range of output includes chandeliers and pier designs for public 
buildings, such as city halls and post offices, as well as orna- 
mental work for private dwellings. 

The factory and principal salesroom occupy a five-story brick 
building at 90 Broad street, which extends through 148 feet to 
Noble street. The power equipment of the factory consists of 
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is understood that lighting fixtures of this class include glass 
globes, reflectors and shades, and of these the company carry a 
wide range of designs, but these are purchased from the manu- 
facturers of glass goods. The designs, however, are in many 
cases suggested by the Horn & Brannen Company, and such 
are manufactured exclusively for this firm. 

It is interesting to note in this connection that this company 
have become principal defendants in the litigation relating to an 
insulated joint for combined fixtures, regarding which a great 
deal has been said in the technical papers. These suits relate to 
what is known as the Stieringer patents, and have been prom- 
inent in the courts of New York and Pennsylvania for years, and 


HORN & BRANNEN SPECIAL LIGHTING FIXTURES. 


two 75 h. p. Ames engines, each direct-coupled to a Westing- 
house 50 k. w. generator, which supply both power and light. 

Many of the tools are operated by electric motors which were 
manufactured by the Electrodynamic Company, of Philadelphia. 
The tool equipment is very complete and of the latest designs, 
and include turret-headed lathes, stamping punches, and almost 
the entire range of metal working tools. 

Fifteen or sixteen hands are employed in spinning such orna- 
mental parts as are made from sheet metal, while the total num- 
ber of hands employed averages 225. The works include an 
extensive brass foundry in which bronze relief figures and orna- 
mental vine and leaf work are cast, and as auxiliary to this there 
is a plating and burnishing department. 

The products of the firm go to all parts of this country and 
Mexico, and many of the South American States. Of course it 


the contestants are now awaiting the decision of the judges of 
the Circuit Court of the Eastern District of Pennsylvania of a 
case which was tried in April last. The Horn & Brannen Com- 
pany have refused to pay a license on the Stieringer patents for 
various reasons. In their defense it was shown that the original 
patent was issued to Luther Stieringer in 1882, but this was de- 
clared to be invalidated because the claims were too broad. A 
re-issue was obtained in 1895, but in the meantime several other 
patents had been obtained which were seemingly of more prac- 
tical value than the original. The original design as illustrated 
showed the conducting wires as being led to the lamps through 
the pipe which conducted the gas, an impracticable arrangement, 
it is claimed. Hence the defendants claim that if the original 
patent was so broad in its claims as to defeat the purpose, then 
it is unfair to interpret the re-issued patent still more broadly 
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and so lay a tribute on all subsequent joints designed for this 
purpose. The decision in the present case will be looked for- 
ward to with interest, not only by thosa engaged in the manu- 
facture of fixtures of this kind, but by all who are in any way in- 
terested in the trend of modern patent litigation. 


Recent Developments in the Construction of Gold 
Electric Heaters. 


T HE Gold electric heater using the crimped or zigzag rod for 
supporting the resistance coils has shown such surprising 
efficiency in delivering the warmed air into the car body that 
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FIG. 2—GOLD ELECTRIC HEATER FOR ROOM. 


the Gold Street Car Heating Company are kept busy supplying 
the very large demands of the stfeet railways and others for 
their improved electric heaters. < 

Herewith is illustrated, in Fig. 1, the latest form of Gold panel 
electric heater as it is now made, using a new and strikingly 
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of the heat, the insulation, binding posts, etc., the Gold Com- 
pany have seen fit to depart from the old-fashioned conventional 
style of heater casings, and present the one shown here. It is 
certainly very artistic and in keeping with the modern interior 
decoration of first-class street cars. Another point worth men- 
tioning in connection with this heater, which is wired to give 
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FIG. 3—GOLD ELECTRIC STOVE. 


three degrees of heat on every heater, is that the connections 
from heater to heater are brought out through the solid porce- 
lain blocks which form the ends of the heaters, thus making 
the connections very easy and as simple as they could possibly 
be, and doing away also with the small porcelain bushings which 
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FIG. 1—IMPROVED GOLD 


handsome design of front casing. Having perfected the prin- 
ciple of obtaining the very freest circulation of air through the 
resistance coils, and further having perfected all of the details of 
the interior arrangement of the heater regarding the graduation 
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ELECTRIC CAR HEATER. 


have given so much trouble by breaking in casings of other 
types. 


This heater embodies all of the improvements that the Gold 


Company have made in their device, and it is one that challenges 
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competition for efficiency in heating the car, the uniformity of 
its distribution of the heat, its economical consumption of cur- 
rent, its first-class mechanical construction, its neatness, its ele- 
gance of design and general appearance, and above all else its 
guaranteed durability. The Gold Street Car Heating Company 
state positively that this heater will always maintain its original 
condition in every particular, and they guarantee this fact to 
every purchaser. 

Fig. 2 shows a new design of combination heater which the 
Gold Company are now producing. It uses the same means of 
supporting the resistance coils as are employed in all the im- 
proved Gold heaters, with the exception that the supports are 
carried in a series of extended circles within the heater. This 
heater is provided with a three-point switch so that three de- 
grees of heat can be had as wished. It is ordinarily wired for 
110-volt direct current circuit. Fig. 2 shows the appearance of 
the heater when used for warming a room, whereas Fig. 3 illus- 
trates the heater as it would appear when boiling water or other 
liquid. As the illustration would indicate, this is also a very 
handsome design of heater, and it is one that has been much 
admired at the show room of the Gold Company. 


G. E. Enclosed Arc Power Circuit Lamp. 


| arte heed next in the line of enclosed arc lamps devel- 

oped by the General Electric Company, a substantial, sim- 
ple and efficient power circuit lamp has been perfected for use 
two in series on 220 volt circuits, or five in series on 500 volt 
circuits. It will be seen from the figures that in outward appear- 
ance it resembles the alternating direct current carbon feed en- 
closed arc lamps of the same company, and is manufactured in 
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G. E. ENCLOSED ARC POWER CIRCUIT ARC LAMP. 


both single and double globe types. To conform to insurance 
regulations covering the use of arc lamps on high voltage cir- 
cuits a safe, positive and reliable cut-out is incorporated in the 
lamp, together with an extra set of resistance coils. Should the 
carbons stick or the lamp for any reason fail to operate, the 
cut-out sends the current through these subsidiary resistance 
coils, instead of through the carbons, without detriment to the 
lamp. The efficiency of this cut-out has been demonstrated by 
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cutting out lamps in circuit and allowing them to remain cut 
out for several consecutive hours, without resultant injury either 
to coils or lamp. i 

The mechanism is simple and made of but few parts. The 
carbon is fed by a double cam clutch, smooth and positive in 
action. An adjustable resistance in the upper part of the lamp 
allows it to be employed two in series on circuits of 200 to 240, 
or five in series on circuits of 500 to 600 volts. With one 12-inch 
positive and one 514 negative %4-inch carbons, it burns after one 
trimming for from 130 to 150 hours, and after the run the re- 
mainder of the positive carbon can be used in the lower carbon 
holder for a second run of equal duration. The current re- 
quired is five amperes. 

The lamp is furnished with the globe-lowering device which 
has been fitted to over 30,000 General Electric enclosed arc 
lamps, and which permits the globe to be lowered gently by 
merely turning a milled thumb-screw at the side of the casing. 
The globe-holder is locked automatically by a single upward 
movement of the globe-holder. Power circuit lamps are fur- 
nished in weather-proof black or brass casings, the former being 
shown in the figure. 


L. M. Rumsey Mfg. Co. 


The “Shelby” tipless incandescent lamp will hereafter be car- 
ried in stock by the L. M. Rumsey Manufacturing Company, of 
St. Louis, Mo., who have arranged with the Shelby Electric 
Company for the handling of their product throughout the 
West and Southwest. The L. M. Rumsey Manufacturing Com- 
pany is one of the oldest established houses in the Mississippi 
Valley, and their representatives will have, doubtless, introduced 
the “Shelby” lamp to every central station and isolated plant in 
the fifteen adjacent States within the next thirty days. 

This arrangement makes it possible for the users of lamps to 
get the best possible service by reason of the full stock carried 
in St. Louis. And the fact that the article is offered by the L. 
M. Rumsey Manufacturing Company is, in that territory, a 
guarantee that it possesses high merit. 


Loricated Conduits. 


The Western Electrical Supply Company, of St. Louis, 
Missouri, have recently received some very large shipments 
of “Loricated” iron-armored conduit, and are to-day in a most 
excellent position to ship the day an order is received, which is 
a matter of great convenience to construction houses who are so 
often subjected to provoking delays in securing this class of 
material. 

The Western Electrical Supply Company report some very 
large sales on the Loricated conduit since they took the agency, 
and see no reason why, with their excellent facilities and their 
usual energy, they should not make a success of it. 

o 


Incandescent Lamps in Kobe, Japan. 


Consuł Lyon writes from Hiogo, September 28, 1898, that he 
has received a letter from K. Ikeda, president of the Kobé Elec- 
tric Light Company at that port, in answer to the consul’s in- 
quiries relative to electric light supplies. 

The company, the letter states, formerly used only the Edi- 
son lamp, but in 1894, changed to English and German lamps in 
consequence of their being cheaper; but it recognizes the supe- 
riority of the American or Edison lamp, and says that as it ıs 
desirable to use lamps requiring the least amount of power, ma- 
chinery for testing lamps is now being put up, which when done 
may disclose that it should discard the cheaper English and 
German lamps and again use the Edison. The prices are given 
as follows: Lamps of 5, 8, 10, 16, and 24 candles, 32 sen (16 cents) 
apiece; 32 and 50 candles, 50 sen (25 cents)—this being the cost 
on delivery at Kobé. 


ELECTRICAL BOOKS. The Electrical Engineer has just 
issued its new and revised book catalogue, which is the finest 
production of its kind. It consists of 64 closely printed pages, 
giving about 600 books in classes and in authors’ alphabetical 
order. Many details as to ptice, contents, etc., are given, and in 
various ways the catalogue is most valuable to every reader, stu- 
dent and engineer. It will be sent postage free to any address 
on application to 120 Liberty street, New York City. 


? 
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The New Home of the Central Electric Company. 


TPE high standard of their goods as well as the confidence 
placed in their management have compelled the Central 
Electric Company, of Chicago, to seek larger and more com- 
modious quarters. to carry on their growing business. Having 
outgrown their former abode this company have lately moved 
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NEW HOME OF THE CENTRAL ELECTRIC CO., CHICAGO. 


into the handsome building located at 264 to 270 Fifth avenue, 
between Jackson Boulevard and Van Buren street, Chicago. 
As one nears this building, he is confronted by two large signs, 
which for a long time have been inseparably connected, namely, 
the name of the company and the word “Okonite,” which is 
placed above the main entrance. As the visitor passes through 
this entrance he finds himself in the retail and house goods de- 
partment, which is filled from wall to wall with counters, bins 
and shelving. Here can be found properly arranged and easily 
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EXECUTIVE OFFICES, CENTRAL ELECTRIC CO., CHICAGO. 


accessible everything that one can possibly call for in the way 
of electrical material, supplies and apparatus. Samples of mo- 
tors, transformers and other goods are suitably arranged and 
displayed on various tables and platforms, while the many styles 
of switches, tools, testing instruments, etc., are exhibited on 
handsome panels and in wall cases. Mr. F. M. Pierce is the 
ruling spirit of this department and his long experience in the 
supply business has certainly fitted him eminently for this posi- 
tion. 

As one turns to the left, the executive offices, accounting and 
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general sales departments are passed, to which has been assigned 
the entire first floor front, securing for them an abundance of 
daylight and facilitating the dispatch of business. The private 
offices are occupied as follows: Charles E. Brown, secretary; 
George A. McKinlock, president and S. R. Frazier, treasurer. 
A spacious office intervening between the president’s office and 
that of the secretary, is for the accommodation of the sten- 
ographers. The open offices at the front of the store are occu- 


pied by the chief order clerk, T. D. Lempke; general salesman 
and advertising manager, Charles G. Burton, and Messrs. 
J. M. Knox, and H. T. Conly, special and city salesmen. 


RETAIL AND HOUSE GOODS DEPARTMENT, CENTRAL 
ELECTRIC CO., CHICAGO. 


One of the most difficult problems which the company had to 
solve and which has been the stumbling block to many a sup- 
ply house in the past, has been the arrangement of their stock 
room. This department, therefore, received special attention 
and the neatness of the arrangement and the facility with which 
everything can be handled, shows that great foresight has been 
used. The room is located to the left of the retail store and 
occupies the rest of the space across the building. Extending 
from wall to wall and built in tiers from floor to ceiling, with 


SHIPPING ROOM, CENTRAL ELECTRIC CO., CHICAGO. 


intermediate platforms to facilitate handling, are arranged a line 
of bins not very much short of a mile in length, if they should 
be placed end to end. One hundred and twenty of these are as- 
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signed to Okonite products alone. Besides, the company have 
stocked in these bins a great variety of switches and cut-outs, 
sockets and lamps, insulators and porcelain goods, carbons and 
brushes, cords and cables, staples and cleats, in fact everything 
electrical except the heavier stock which is kept in the base- 
ment. This is of sufficient size to hold 35 carloads of material 
with ease. The Company also make great specialty of tele- 
phonic work and do a great deal of business in that line. In 
the shipping room, loading and shipping platforms are con- 
veniently arranged and they are daily lined with teams ready 
to distribute the shipment among the several freight depots. 

This article is hardly complete, without saying a few words 
about the very energetic officers of the company. President 
George A. McKinlock, has been identified with this com- 
pany since its inception and has placed it among the foremost 
supply houses in this country. He has been aided most cheer- 
fully by the Secretary, Charles E. Brown, who has as at all times 
displayed an unusual capacity for hard work. The treasurer of 
the company, Mr. S. R. Frazier, has a remarkable knowledge 
of business and financial methods and has added his share in 
raising the company to its high standard ,of perfection. In 
wishing the company good luck and increasing patronage in 
their new home we are certainly expressing the sentiments of 
their numerous friends in the electrical community, as well as 
of ourselves. 
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B. F. STURTEVANT CO., Boston, Mass., advertise motors 
and generators for direct current from 1⁄4 to 100 k. w. designed for 
direct connection or belt driving. Their bulletin, F, gives the 
details of this type of machine and any further information de- 
sired will readily be furnished on application. 

THE AMERICAN REFLECTOR CO., Chidago, Ill., illus- 
trate their lamp with a cut of their window reflector. This is 
intended to be placed in the top of a window not noticeable from 
the outside and the effect is to enhance the beauty of the goods 
displayed. This is also found to be exactly what is required in 
art galleries to make paintings appear to the best advantage. 


VICTOR TELEPHONE MFG. CO., 166 So. Clinton street, 
Chicago, IHl., have several things to say regarding the construc- 
tion of the Victor switchboard. They illustrate their ad. with 
5 sections’ drops and jacks. This apparatus is increasing in pop- 
ularity daily. 

SIPE & SIGLER, Cleveland, Ohio, are manufacturing a type 
of the Willard battery, especially adapted for service in motor 
vehicles. This battery has been an acknowledged success from 
its introduction, its construction being such as to insure the 
greatest efficiency with longest life. 


NEW YORK PATENT BUREAU, Albany, N. Y., aims to 
assist the inventor in disposing of his invention or patent and 
to bring it before the proper authorities in whose line of busi- 
ness the patent or invention would be of value. A small fee is 
charged for the registration of the invention and on the sale of it 
a minimun: percentage of the sale price is charged. Aside from 
this, it aims to assist the manufacturer in informing him of the 
particulars of each new invention bearing on the line of manu- 
facture in which he is interested immediately upon its being 
brought out. They are ready to answer any queries which may 
be put to them. 

COLUMBIA INCANDESCENT LAMP CO., St. Louis, 
Mo., show a picture of the home of the Columbia Incandescent 
lamp. They have just completed extensive alterations as well as 
additions to their capital,‘and are better than ever prepared to 
produce a lamp with the highest uniformity, candle-power and 
efficiency. They make prompt shipments from the factory and 
their branch offices and solicit correspondence with all interested 
parties. 

THE O. C. WHITE CO., Worcester, Mass., advertise adjust- 
able fixtures for incandescent lamps for their practicable re- 
quirement in many styles, sizes and finishes for shops, offices, 
libraries, etc. 

THE AMERICAN VITRIFIED CONDUIT CO., of which 
Mr. C. J. Field is general manager and chief engineer, have re- 
moved from 20 Broad street, and now occupy more spacious and 
convenient quarters at 39 Cortlandt street, New York. They 
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have been attended with considerable success in the introduction 
of their conduits, their sales, meanwhile, steadily increasing. 


MILLER IMPROVED GAS ENGINE CO, of Springfield, 
Ohio, are manufacturing gas engines for electric lighting from 
25 to 300 h. p. direct coupled units or belted type. ‘ The feature 

f this engine is said to be its high economy and close regula- 
tion; they guarantee a regulation within 3 per cent. from no load 
to full load. 

BUTTE, NEB. Mr. J. C. Welles, of the Perry Townsite Co., 
writes us that they are in the market now for the full equipment 
of an electric light plant and water plant. The new town of 
Perry is at the terminus of the Atkinson & Northern Railroad. 
The company will need one 1,000 light dynamo, one 25 arc 
lighter, two 80 h. p. water wheels, shafting, wire, electrical sup- 


plies, etc. The waterworks will need two 1,500,000-gallon pumps 
and about three miles of piping for mains. 
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UP to recently the Boston Electric Light Company has ep- 


erated a number of stations throughout the city of Bos- ° 


ton, Mass., supplying both arc and alternating current incan- 
descent lighting for the city and for private customers. When 
- the construction was begun on the new Union Railway Depot, 
it was necessary to abandon two of the electric stations, so the 
company decided to consolidate all the small stations in one 
large plant, located in South Boston, from which current could 
be distributed by the three-phase system, this being selected 
on account of the ease with which it could be transmitted over 
the long distance which separated the new station from the prin- 
cipal centres of demand, and also on account of the fact that with 
the alternating current, it would not be necessary to disturb the 
present distributing system. The construction of this station, 
which is now nearing completion, presents an interesting ex- 
ample of the concentration of power stations that are becom- 
ing more frequent as the possibilities of the alternating current 
are becoming appreciated. 

The new power house, shown in Fig. 1, is situated on the 
property purchased from the Harrison Loring Co., who were en- 
gaged in shipbuilding for many years. The power house is lo- 
cated within 100 feet of tide water, from which condensing water 
is obtained. The general design of the building closely follows 
modern practice, being of fireproof construction and of the 


usual arrangement. The building measures 244 feet long and 
173 feet 8 inches wide, and is divided by two internal walls into 
an engine and boiler room and coal pocket, all of a length 
equal to that of the building, and 82, 52 and 30 feet wide on the 
clear respectively. The engine room floor is 39 feet below the 
tracks of a traveling crane and 46% feet from the roof truss. 
The roof is of steel and is supported by steel columns carried 
up from the foundations in brick walls. The Pennsylvania Steel 
Company furnished the steel work, which is plainly visible in 
Fig. 2. The roof is nearly flat, sloping toward a copper gutter 
over the wall dividing the engine and boiler room. The roof 
purlins are 7-inch 15-pound I beams, between which flat hollow 
tile arches are sprung. Over this 2 x 10-inch soft pine is laid, 
which is covered with tar and gravel. For the purpose of giving 
light a glass monitor is placed in the roof over the boiler room. 
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The sides of the monitor contain louvers for ventilating pur- 


poses. 
The construction of the coal pocket, shown in the plan, Fig. 
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2—THE BOSTON ELECTRIC LIGHT CO.’S NEW STATION 
AS IT APPEARED JULY 11, 1898. 


FIG. 


3, is novel and interesting. Imbedded in the brick wall sur- 
rounding the coal pocket are 20-inch 65-pound I beams placed 
on 8-foot centres, and supported by a continuous concrete foot- 
ing capped by foundation stones to which the columns are 
bolted. Across the top of the coal pocket are 18-inch 50-pound 
I beams tying the walls together and also supporting the coal 
carrying machinery. The floor of the coal pocket is supported 
by 20-inch 65-pound I beam girders connecting each pair of 
opposite columns. The upper flanges of the girders are 9 feet 
above the boiler room floor. The girders are. connected by 
I beams, between which brick arches 24 inches thick are sprung. 
The middle of the girders is supported by two 10-inch Phoenix 
columns founded on continuous concrete blocks. Between the 
columns separating the coal pocket from the boiler room heavy 
arches are sprung. 

An unusual arrangement is provided for ventilating the coal 
so that spontaneous combustion will not occur. At every col-. 
umn around the coal pocket is a square pipe with bell and spigot 
end, something like a sewer pipe, attached with the bell end 
downward to the inner flange of the columns. A space is left 
between the spigot of one pipe and the adjacent bell end of the 
pipe above. The projecting and overhanging bell prevents the 
coal from entering the pipe, but allows gases that might distill 
from the coal to find their way to the atmosphere through the 
ventilating pipes. 

The design of the station, shown in Fig. 3, contemplates six 
engines each directly connected to a 1,500 k. w. generator. For 
each engine a pair of boilers each of S00 h. p. is to be installed. 
Three McIntosh & Seymour engines of the vertical cross-com- 
pound condensing type have been installed. Each engine is pro- 


FIG. 4.—THE WOODEN CONDUIT IN COURSE OF CONSTRUC- 
TION, SHOWING ITS RELATIVE SIZE. 


vided with cylinders 28 and 58 inches in diameter and 48-inch 
stroke, and is intended to develop 3,000 h. p. with a steam 
pressure of 160 pounds and a speed of 120 revolutions per 
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minute. The valves are of the gridiron type, and the vaives on 
both cylinders are provided with an automatic cut-ott under 
the control of a shaft governor. The revolving fields of the gen- 
erator are attached to a shaft between the crank discs, as is also 
a 16-foot fly wheel weighing 100,000 pounds. The bearings are 
two in number and each is 21 inches in diameter and 42 inches 
long. Each engine is provided with a Blake vertical twin air 
pump and jet condenser. Each steam cylinder of the air pump 
is 14 inches in diameter and has a stroke of 21 inches. The air 
pump bucket plunger is 32 inches in diameter. 

The electrical equipment was furnished by the General Elec- 
tric Company. Each generator is of 1,500 k. w. and delivers 
three-phase current. They are of the revolving field type so zs 
to generate current at 2,250 volts without the use of rising trans- 
formers. Each generator has 60 poles and the speed of 120 
revolutions per minute gives a frequency of 60 cycles per 
second. To excite the dynamos two small direct current ma- 
chines each connected to an Ames simple engine are provided. 
For the supply of the 5,oco arc lights now operated by the com- 
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into the boiler room floor walls and the boiler setting. The flue 
is lined with fire brick. 

The chimney is of brick, 225 feet high and 11 feet in diam- 
eter on the inside. Its base is founded on a bed of concrete 14 
feet thick and 40 feet square. Beneath the base of the chimney 
is a grillage of 8-inch I beams 24 feet long, and placed on 2 feet 
centres. The base of the chimney proper is hexagonal, 22 feet 
from face to face. The chimney is constructed with a double 
wall, and the space between is connected by a system of iron 
flues to small openings in the upper part of the engine room 
wall, so as to ventilate the engine room. 

The coal handling system was supplied by the C. W. Hunt 
Company, of New York City. Coal is brought in barges along- 
side of a wharf that extends out in the harbor, and is unloaded 
by buckets into a Hunt coal conveyor, which runs along the 
wharf and up on an incline to the coal pocket next the boiler 
room, where 9,000 tons can be stored. Chutes at the bottom of 
the pocket lead to the boiler room floor. Small cars may be run 
under the pocket and the coal drawn from the pocket at 
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FIG. 8—PLAN OF NEW STATION OF THE BOSTON ELECTRIC LIGHT COMPANY. 


pany, it is intended to install in the space opposite the engines 
twenty 200 h. p. synchronous motors each driving two 125 
arc machines. The armatures of the motor and arc dynamos 
are to be keyed to one shaft, the three being mounted on a 
single bed plate. For the small amount of direct current now 
supplied by the company for power purposes, it is intended to 
transmit from the new station by the three-phase current to two 
500 k. w. rotary converters, located near the centre of de- 
mand and delivering direct current at 500 volts. For the incan- 
descent lighting system, the three-phase wires will simply be 
joined to the existing distribution system, using the transform- 
ers now in use. 

The boiler plant, as has been said, will consist of twelve 
boilers, set in six batteries of two each. Four batteries are now 
in place. The boilers are of Babcock & Wilcox make, and 
each contains 50 square feet of heating and 88 square feet of 
grate surface. The boilers are equipped with the Hawley down- 
draft furnace. The waste gases from each boiler pass into a 
brick flue 14 by 6 féet in size and supported by I beams built 


openings in the bottom of the pocket, and near the outside wall 
if desired. 

Much thought has been given to the steam piping, and a very 
economical system has been developed. From each boiler a 
10-inch pipe rises and crosses over and drops into a 20-inch 
main supported by several adjustable brackets bolted to the 
boiler room wall. From the top of the main a 12-inch 
copper bend rises in the loop, so as to make ample room 
for a stop valve and separator on the boiler side of the wall, 
then crosses to the engine. One feature in the piping worthy 
of particular attention is the provision made by means of gear- 
ing and shafts for controlling all the valves from the floor. The 
two valves in each boiler connection are controlled from the 
boiler room floor, and the valves in the pipe leading to each 
engine, and the large gate valves that are placed in the steam 
main to separate cach pair of boilers and the engine they supply 
from the remainder of the piping system are both controlled 
from the engine room. The importance of this arrangement in 
case of a steam pipe explosion or damage to any part of the 
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plant necessitating an immediate shutdown can easily be ap- 
preciated. Chapman valves are used in the station. 

The exhaust steam passes horizontally from the low pressure 
cylinder of each engine to the base of a free exhaust pipe. 
A branch from the horizontal pipes drops directly into the top 
of the jet condenser, but there are two tees in this pipe from 
which connections lead to a closed feed water heater of the 
National Pipe Bending Co.’s make. When this is in use a valve 
between the tees is closed. The heater may be cut out if desired. 
The free exhaust is provided with the usual relief valve which 
opens if any accident should occur to the condenser. 

The care of drips and utilization of exhaust from the auxiliaries 
iS an important and interesting point in the design of the sta- 
tion. Both cylinders of the engines and the receiver are jacketed 
with boiler pressure steam, and these are trapped into a high 
pressure drip main which also receives the drip of all the high 
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59.—THE WOODEN CONDUIT 
BRIDGE, JUST BEFORE SINKING, IN POSITION. 


FIG. 


pressure piping. An automatically governed pump and receiver . 
The exhaust“ 


will return this hot water to the main feed line. 
of the air pump is led hither into the condenser or to a second or 
auxiliary heater, the first receiving the steam from the main 
engine and only raising the feed temperature to about 130 de- 
grees Fahr. The exhaust of the exciter engine will be turned 
into the receiver of the main engine and used in the low pressure 
cylinder. It may, however, be led to the condenser direct, ur 
to the auxiliary fced water heater or to the atmosphere. 

The injection water for the condensers is drawn from the 
bay by means of a 48-inch cast-iron pipe which terminates at 
the wall of the power house in a sluice 8 feet deep and 3 feet 
wide. The bottom of this sluice is of concrete 6 inches deep, 
and the sides are of 4-inch creosoted pine timber, backed with 
2-inch pine. Opposite each condenser, a square brick shait 
connecting with the top of the sluice is provided, and the injec- 


tion pipe from the condenser extends down this to the water in 


the sluice. The bottom of the sluice is 18 feet below the bottom 
of the condenser pit, and considerably below mean low tide. 
The cast-iron pipe is provided with a Chapman gate valve 
located in a gate chamber outside the power house. The dis- 
charge from each condenser passes into a 36-inch cast-iron pipe 
extending out into the bay. 

The feed water for the boilers is supplied by three Goulds 
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6-inch feed pipe in the boiler room which has a branch to each 
pair of boilers. The feed water from the pumps may pass into 
the front or rear of the drum of each boiler at the V branch. 
The feed water line to each pair of boilers divides into a branch 
to each boiler. Cold water from the city mains at the rear 
of the boilers may be supplied to the boilers by an injector, or it 
may pass into the boilers direct when the pressure on the boilers 
is less than that of the city supply. It should also be mentioned 
that water from the pumps may by-pass both heaters if desired. 
The contractors for the piping in the station were Messrs. Best, 
Fox & Company of Pittsburg. 

The cables from the power station into the city mains will be 
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FIC. 6—SECTION SHOWING CONDUIT ON PILES. 


carried in two double conduits each of the usual type of cement 
lined pipe bedded in concrete except at the river crossing where 
U-shaped conduits of the cross section shown in Fig. 4 are 
used. The horizontal bottom of these subaqueous sections is 
placed in a trench dredged to receive it, and is joined to the 
vertical legs by curves with a radius of about 20 feet. The con- 
duit is built of 6x14-inch green pine, grooved on a buzz planer 
so as to give 24 ducts when assembled, except for a 12-foot 
length where each leg emerges from the mud, which is made of 
similarly grooved oak timbers to avoid trouble from the teredo. 
The timbers are held together by galvanized iron bolts and kiln 
dried soft pine pins, the former being regarded as temporary 
fastening of sufficient durability to last until the pins swell and 
thus bind all the parts together. 

The conduit was manufactured by the company’s men. The 
finished timbers Were turned out in lengths of 4 feet for the 
curves and running to as much as 20 feet in some straight sticks. 
They were assembled temporarily in short lengths, and each duct 
was measured by a template run through it from end to end. 
If the ducts were too small at any place, the timbers were taken 
apart and the narrow places gouged out. When a section was 
finally bolted.and doweled together, the ends of each duct were 
slightly flared so as to avoid any projections at the junctions 
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TIG. 7.—POSITION OF WOODEN CONDUIT ACROSS FORT POINT CHANNEL AT CONGRESS ST. BRIDGE. 


triplex pumps, with plungers 8 inches in diameter and 10 
inch stroke. Each pump is directly connected to a General 
Electric synchronous motor running at 900 revolutions per min- 
ute. The pumps are located in the engine room about opposite 
the chimney. Each pipe draws its supply from a connection 
with the city main, and forces it into a 6-inch main that is 
carried lengthwise of the engine room between the engines and 
feed water heaters, of which there are two for each pair of boilers. 
The water may be passed through either one or both of the 
heaters in series. From the heaters the water passes into a 


of two sections, and was launched from a greased incline. The 
ends of the sections were stepped off, and the final jointing 
was made while the pieces were floating. When the entire con- 
duit was finished, the two legs were lifted by lighters shown in 
Fig. 5, and the horizontal part weighted until it dropped into 
the trench prepared for it. The lead covered cables in the ducts 
are divided at the top of the legs and carried into two entirely 
independent manholes, so that any accident to one set will not 
cripple the other. Figs. 6 and 7 show the exact position of the 
conduit with respect to the Congress street bridge. 
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We are indebted to Mr. F. A. Gilbert, president of the Boston 
Electric Light Company, for the material from which the pre- 
ceding article was prepared. We are also under obligation to 
Mr. Sidney Hosmer, assistant‘ general manager; to Mr. H. W. 
Ball, C. E., who designed the structural details of the power sta- 
tion; and to Mr. Bert. Houghton, resident engineer, for similar 
assistance. Messrs. Sidney Hosmer and L. L. Elden are the 
electrical engineers of the company, and Mr. James T. Boyd was 
the deigner of the details of the mechanical plant. 


New Work in the Chicago Edison Station at 
Harrison Street. 


T- Harrison street station of the Chicago Edison Company 
has recently seen the installation of some new apparatus 
which will be of interest to readers of The Electrical Engineer. 

The Harrison street station of this company is the main ċen- 
tral generating station supplying the downtown district, and was 
exhaustively described along with the other features of this 
company’s system in The Electrical Engineer of Jan. 23, 1895. 
About a year ago a three-phase motor generator was put in this 
station in order to transmit power at a high voltage to the sta- 
tion at Wabash avenue, near Twenty-sixth street. This Twenty- 
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the steam plant at the Twenty-sixth street station was clear 
gain. 

In the last few months another advance has been made in the 
way of alternating current transmission by the addition to the 
generating units of the Harrison street station of two 400 kilo- 
watt generators direct-connected to a vertical Southwark com- 
pound-condensing engine. The generators are arranged to give 
either direct current at I10 to 150 volts for feeding into the 
regular direct current bus-bars supplying the three-wire network, 
or to give a three-phase alternating current for the transmission 
to the Twenty-sixth street station. These generators were built 
by the General Electric Co., and are said to be the first of the 
type produced. The direct current commutators are of large 
diameter and extend out over the collecting rings on the shaft 
which deliver the alternating current. The two generators are 
placed one on each end of the engine shaft according to the 
usual arrangement in Edison stations for supplying the two sides 
of the three-wire system. Near the generators are three static 
transformers for transforming up to 4,500 volts for the trans- 
mission to Twenty-sixth street. The transmission is in lead- 
covered cables underground and has given very little trouble. 
In each of the three legs of the alternating circuit from these 
generators, is an induction regulator for varying at will the volt- 


BOOSTERS IN HARRISON STREET STATION OF CHICAGO EDISON COMPANY. 


sixth street station is about two miles and a half from the Har- 
rison street station, and supplies a residence district on the south 
side. The three-phase motor generator was of small capacity, 
and the main object of the transmission was to enable the steam 
plant at the Twenty-sixth street station to be shut down during 
hours of light load. The increase in labor at the Harrison street 
plant, due to. the load of the Twenty-sixth street station, was 
practically nil, and with the superior economy of generation at 
the Harrison street station there was a marked saving. The 
Twenty-sixth street station has high-speed engines belted to 
small dynamos, so that the loss in transformation and trans- 
mission from Harrison street was compensated for by the 
economy of the large compound-condensing direct-connected 
engines at Harrison street, and the labor saved by shutting down 


age of the alternating current. These regulators can be altered 
either by turning a hand-wheel or from the switchboard by 
tiny induction motors placed on the regulators and geared to 
the hand-wheel shafts. In the main 4,500-volt circuit is a three- 
pole switch worked by compressed air and making its break un- 
der oil. This switch is placed in an out-of-the-way corner and 
is worked entirely by air valves on the switchboard gallery. The 
voltage of the generator when working on a direct current load 
can be varied of course in the usual way. These generators were 
put in to take the peak of the load on the Twenty-sixth street 
station, and also help on the Harrison street station peak. The 
heaviest load on the Harrison street station, which carries the 
down-town district, comes before six o’clock in the evening. 
The heavy load on the Twenty-sixth street station comes after 
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six o'clock in the evening. The same engine and generators 
can therefore be used for both. 

A couple of boosters have also been put in this station recently 
for temporarily supplying a long feeder reaching out into new 
territory. This feeder runs out to Blue Island avenue, and is 6,290 
feet long of 350,000 circular mils. Two boosters of 124% k. w. 
each have been put in, one for each side of the three-wire sys- 
tem. The accompanying engraving shows the two boosters with 
the motors which drive them. Each booster is mounted on the 
same bed plate as the motor which drives it, and all four ma- 
chines are put in line on a wooden sub-base. The boosters are 
inside, next to each other, and the motors on the ends. The 
couplings are so arranged that it is possible to connect the two 
boosters together and run them from one motor at half-load 
in case the other motor should break down. The motors are 
shunt wound, 250 volt, and run across the outside mains of the 
three-wire system. The boosters are compound wound and will 
give 50 volts with a fully excited field, one-half of which is due 
to the series field and one-half to the shunt field. One of the 
reasons for using a shunt winding on the fields is to prevent the 
booster from running away in case the fuse supplying the motor 
circuit should blow. There have been a number of disastrous 
accidents of this kind, taking the country over, and it is a possi- 
bility the operators of boosters can not afford to overlook. It is 
the aim here to always keep enough shunt field excitation so 
that the series field can not overcome it and make the booster 
run away in case the booster motive power gives out. 


The Wright Discount Meter and Its Use in 
Central Station Management. 


“=e Wright Discount Meter, used extensively in this 
country and abroad, and to which frequent reference 
has been made in our columns, is a maximum recording ampere 
meter for either direct or alternating currents, and records the 
maximum amperes that have passed through it at any one time 
since it was last set. It is purposely made slow acting for the 
reason that any portion of the plant of an electric company 
will stand a very large overload for a minute or two, 
and a less overload for a longer time. The meter is 
therefore so designed that if the maximum load lasts only 
five minutes, the meter will register about 80 per cent.; if ten 
minutes, 95 per cent., and the full 100 per cent when the load 
has continued half an hour. 

Fig. 1 shows the working parts in principle. A liquid is 
hermetically sealed in a glass bulb, around which the wires or 
heating strip pass as shown. The passage of the current heats 
the air in the left hand bulb and the expansion of the air forces 
the liquid into the right hand bulb and indicating tube. The 
liquid when once spilled over into the indicating tube cannot 
return until the meter is reset. 

Figs. 2 and 3 are respectively exterior and interior views of 
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FIG. 1.—CONNECTIONS OF WRIGHT'S DISCOUNT METER. 


the actual meter. The working parts are enclosed in an iron 
case (which can be securely sealed against tampering), fitted 
with a glass front so that the meter can be read without having 
to open the hinged door. The case is so constructed that the 
meter can be placed in any locality without the slightest danger 
of damage, and as the only moving part is the liquid, which is 
hermetically sealed in the tube, it is practically impossible for 
the meter to get out of order. 

Referring to Fig. 3, it will be seen that the glass tube is car- 
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ried on a substantial backing, which is so hinged that the meter 
can be reset by tipping up the tube and allowing the liquid to 
run back out of the indicating tube into the side tubes. 

On account of the inability to store large quantities of elec- 
trical energy for future delivery, the electric power station is 
forced to manufacture the greater portion of its output at the 
time of the customer’s demand. The result of this condition 
is that the company operating the station has to carry a very 
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FIG. 2.—WRIGHT’S DISCOUNT FIG. 3.—WRIGHT'S DISCOUNT 
METER, CLOSED. METER, OPEN 


large investment which, for a considerable period of the day, 
must remain idle, this period depending absolutely on the 
amount of time which the customer makes use of his maximum 
demand. Now, as the interest charges of a station are a very 
large proportion of its cost of production, it seems natural that 
the company can furnish electrical energy cheapest to the cus- 
tomer who uses his maximum demand on the station for the 
greatest number of hours each day; therefore it follows that elec- 
trical energy should be sold on a sliding scale, depending on the 
maximum demand of the customer and the total amount of 
electrical energy supplied. 

These data can be secured by the use of the Wright discount 
meter. It is connected in series with the recording wattmeter, 
or chemical meter, and registers in amperes the maximum de- 
mand on the station at any one time. In order to be ready to 
supply this demand, the central station company has to reserve 
a certain proportion of its total investment, the interest on which 
the customer should certainly pay, besides the necessary cost 
of production and profit on the total amount of electrical energy 
used. To accomplish this the customer may be charged at one 
rate for the first hour’s use of the maximum demand each day, 
and for all electrical energy used in excess of this at a much 
lower rate. | | 

In order to facilitate the reading of the meter and the deter- 
mination of the customer’s bill, the Wright discount meter scale 
may be so calibrated that on one side it will read in amperes, 
and on the other directly in watt hours, without any calculation, 
the amount of electricity to be paid for monthly at the full rate. 

To arrive at the amount of electricity to be paid for at the low 
rate, subtract the watt hours as shown by the reading of the 
Wright discount meter, from the watt hours as shown by the 
recording wattmeter or chemical meter, according to the type 
of meter used, and the difference between these two readings 
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will represent the watt hours to be charged for at the low 
rate. 

For example, we will assume the meters to be connected >n 
a 110 volt circuit and that the Wright discount meter reads 10 
amperes on the ampere scale. On the watt hour scale the read- 
ing would be 33,000 watt hours (10x110x30), on the basis of 
charging the full rate for the equivalent of one hour’s use of the 
maximum demand per day, thirty days each month. If the 
recording wattmeter or chemical meter shows a total consump- 
tion of 50,000 watt hours, then the customer will be charged at 
the full rate for 33,000 watt hours and at the low rate for 17,000 
watt hours. ‘ 

It is, of course, not absolutely essential that the system of 
charging above outlined be strictly adhered to, as it may be 
found in some cases advantageous to vary the details some- 
what. One large company, instead of charging the full rate of 
the first hour’s daily use of the maximum demand throughout 
the year, charges the full rate for the first half hour’s daily 
use during the six summer months, and during the six winter 
months charges the full rate for the first hour and a half daily 
use of the maximum demand. In both summer and winter all of 
the excess consumption is charged for at a lower rate. 

Another large company, who are now installing a number cf 
Wright discount meters, vary each month the number of hours 
for which the full rate is charged, making gradations from io 
hours in midsummer months to 50 hours in midwinter months. 

The use of the Wright discount meter is not confined to the 
above described system of charging, but may be used to great 
advantage by companies charging on a contract basis, with a 
fixed price per light per month, whose bills are ordinarily based 
on the number of lights connected. It is obvious, however, that 
it makes no difference to the company whether the customer 
has one light burned a long time, or two lights burned alter- 
nately, but it does make a difference to the company if the cus- 
tomer burns the two lights at the same time, since, in the latter 
case, the company must provide double the plant and the ex- 
pense will be nearly doubled. If, however, the Wright discount 
meter is used, the company can tell exactly how much plant is 
necessary to supply each customer, and may allow the customer 
to wire for as many lights as he wishes without penalizing him 
for lights which are burned at different times from the others, 
and which therefore require no extra plant at the station. 


What has been said regarding charging for light is equally 
applicable in charging for power. Especially so is this the case 
where power is sold at a contract price, depending on the rated 
horse power of the motor, as the customer invariably installs a 
machine larger than actually required. In order to protect itself . 
the company is forced to base its bills on the rating of the motor, 
irrespective of the horse power actually used. This invariably’ 
leads to dissatisfaction and the customer feels that the company 
is taking advantage of him, producing in his mind, and ulti- 
mately in that of the general public, an impression that the com- 
pany’s policy is to “get the best” of their customers. Such an 
impression means loss of business. By the use of the Wright 
discount meter all this unpleasantness could be avoided. The 
customer would be charged in accordance with the horse power 
used as shown (in amperes on one side of the scale and directly 
in horse power if so desired on the other) by the meter. A fur- 
ther advantage would be that the company, instead of having to 
estimate, based on the rated horse power of motors connected, 
would know absolutely what was the demand for current on its 
power circuits, and could with certainty add customers until the 
demand reached that of its generating capacity. 


The American companies using the Wright discount meter for 
determining price are: Edison Electric Illuminating Co., Bos- 
ton, Mass.; Chicago Edison Co., Chicago, Ill.; Commonwealth 
Electric Co., Chicago, Ill.; Westbrook Light & Power Co., 
Westbrook, Me.; Edison Sault Electric Co., Sault Ste. Marie, 
Mich.; Cleveland Electric Illuminating Co., Cleveland, Ohio; 
Waverly Electric Light Co., Waverly, N. J.; Georgia Electric 
Light Co., Atlanta, Ga.; Edison Electric Illuminating Co., De- 
troit, Mich.; Cumberland Electric Light & Power Co., Nashville, 
Tenn.; Plainfield Gas & Electric Co., Plainfield, N. J. 

It is well known that a transformer may be safely set to feed 
more lights than it would carry if they were all turned on at 
once. The transformer need be of a size fit to carry the max- 
imum load only, but the maximum load may be equal to the 
number of lights connected, or it may be only one-quarter to 
one-fifth of the lights connected. In order to allow for the un- 
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certainty of the maximum load, it is usually expedient to put 
in a larger transformer than would be necessary if the max- 
imum load were known. If, however, a Wright discount meter 
is installed in series with the transformer, it will show the max- 
imum, and the transformer may be chosen to fit the load it :s 
to carry. If a transformer is put up without a Wright meter in 
a district where the load is growing, it must be replaced by a 
larger transformer before it is loaded to its rated capacity, or 
else there is risk that it will be overloaded and give poor service. 
If, however, a Wright meter is installed with the transformer, 
the load on the latter may be increased to a greater extent than 
would be safe without a meter. 

Some companies keep Wright meters in series with their 
transformers, year in and year out, and find that the saving in 
investment by using transformers adapted to the load is enough 
to pay the first cost of the meters. The saving in core loss is 
an additional economy which, in many cases, is even more im- 
portant than the saving in first cost. 

The principle which has been described in connection with 
transformers also applies to the use of the meter in connection 
with feeders and mains, especially in growing districts. 

The following companies are using the Wright discount 
meter for testing transformers: Brookline Gas Co., Brookline, 
Mass.; Edison Sault Electric Co., Sault Ste. Marie, Mich.; 
Narragansett Electric Light Co., Providence, R. I.; Fall River 
Electric Light Co., Fall River, Mass. 

The uses of the Wright discount meter are so varied and :t 
fills such a long-felt want of the electric light and power com- 
panies, that every central station manager should make himself 
thoroughly familiar with this simple and useful instrument. 
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Discussion of the Conkey Printing Plant Trans- 
mission. 


A‘ the meeting of the Chicago Electrical Association, Nov. 4 

1898, when the paper was read by Mr. George A. Damon. 
on the electrical equipment of the large printing plant of the 
W. B. Conkey Company, at Hammond, Ind., an interesting dis- 
cussion followed the paper, which has already been printed in 
The Electrical Engineer. 

Mr. H. H. Cutler spoke of some of the points about the con- 
trol of the printing press motors. The motors used are of ex- 
tremely slow speed, and of the Lundell type. The field windings 
on this motor consist simply of two circular coils, one for shunt 
and one for series. This form of field is very convenient for 
speed regulation by cutting out part of the series coils, as it can 
be done easily without unbalancing the fields as would be the 
case with the ordinary form of multipolar motor, unless all the 
sections of the series fields have an equal number of turns on 
all the poles, a thing not always easy to accomplish. In printing 
plants there is considerable difference of opinion as to the desir- 
ability of using two circuits of different voltages for the purpose 
of obtaining a wide variation in. speed. With one voltage it is 
necessary to use armature resistance to get a speed variation over 
the 25 per cent. which varying the field strength will give; and 
this insertion of resistance in the armature circuit is fatal to good 
regulation with varying loads. He further mentioned the im- 
portance of providing a path for the discharge of the field cir- 
cuit of a shunt motor when the circuit is opened, and the disas- 
trous results that sometimes followed the non-observance of this 
precaution. Some work had been done in the Conkey plant in 
the line of controlling the speed of the motors so as to give a 
variable speed to a press bed, making the action of a press some- 
thing like that of a planer—that is, running the bed slowly while 
taking the impression and fast for the return. 

Mr. Damon, on request, further described the lock device used 
to keep the pressmen from running presses at less than the 
speed the foreman wishes. It has been found that when the 
press speed is as easily controlled as it is with the electric motor 
the press feeders sometimes like to take things easy when the 
foreman is not around by reducing the motor speed, so that they 
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will not have to feed as fast. To prevent this a device is put on 
the controllers, whereby they will not lock at anything less 
than the full speed for which the foreman sets them. This makes 
it perfectly easy for the feeder to stop and start with his con- 
troller, but as the rheostat controller arm will not catch at less 
than the full speed for which it is set, anu as the feeder cannot 
hold the controller handle and feed the press as well, at the same 
time, he cannot do otherwise than run his press continuously at 
the right speed. 

Mr. Roe gave it as his opinion that a great number of speeds 
are not called for by practical printers, and that it is unnecesary 
to have controllers providing for a great variety. This brought 
out the fact in the discussion that printers differ in their notions 
of what is necessary in this respect. 


Operation by Electricity of the Prospect Park 


Incline, Niagara. 


HE Commissioners of the New York State Reservation at 
Niagara are about to adopt electricity to operate the in- 
clined railway in Prospect Park, and in making this change the 
“commissioners make a notable departure in what has been the 
policy of the Board of Commissioners in the past in their treat- 
ment of the several power companies, especially the Niagara 
Falls Power Company. Ever since it was constructed, the in- 
cline has been operated by water power. It has been found by 
experience, however, that very frequently during the severe 
weather in winter when the intake was clogged by ice or there 
was low water, the supply of water was not sufficient to operate 
the incline, and for this reason many times when there has been 
an ice bridge, and many people were desirous of going down 
and crossing the bridge, they were forced to walk up and down 
the long, tiresome stairway. This non-operation of the cars re- 
sulted in a large financial loss to the State, and it is conceived 


INCLINED PLANE, AMERICAN FALLS, NIAGARA, TO BE OPER- 
ATED ELECTRICALLY. 


that by the electrical operation of the cars the incline will be in 
continuous service, thereby increasing its revenue-producing 
powers. 

Plans and bids are now being solicited from the principal elec- 
trical companies, and when the change is made, it is altogether 
likely that the Niagara Falls Power Company will be called upon 
to furnish .the current necessary to the operation of the new 
plant. Such supply of electricity on the part of the Niagara 
Falls Power Company will be in keeping with Chapter 513 
of the laws of 1892, under which the Niagara Falls Power Com- 
pany secured valuable rights. as follows: 

Sec. 2—Said corporation, its successors and assigns, shall have 
the right to take and use the waters of the Niagara River at the 
points hereto authorized and at any points on or opposite to any 
riparian land now owned by said corporation, up to and includ- 
ing a part of the lot 49 mile reserve, so called, to the extent re- 
quired by the proper operation of the authorized works of said 
corporation during the continuance of said works; this right be- 
ing granted upon the express condition that its acceptance shall 
bind said corporation to furnish free of charge electricity for 
light, and also for power (so soon as said corporation shall be- 
gin to furnish electrical power in Niagara Falls), and also water 
for the use of the State in the State reservation at Niagara and 
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the public buildings thereon, when requested by the commis- 
sioners of the State reservation; provided, that nothing contained 
herein or in any of the former acts concerning said corporation 
shall be so construed as to confer an exclusive right nor any 
right to infringe upon the State reservation, or to obstruct the 
navigation of the Niagara River, or to take therefrom more 
water than shall be sufficient to produce 200,000 efficient horse 
power. 

Sec. 3—This act shall take effect immediately. 

From this it will be seen that the commissioners may call 
upon the Niagara Falls Power Company to furnish electricity 
for light and power, also a water supply, at any time, but up to 
the present time they have steadily declined to do this. The 
Niagara Falls Power Company owns a controlling share in the 
Niagara Falls Water Works Company, the plant that supplies 
the south end of the city with water. The mains are connected 
with the State reservation, but the Niagara Falls Water Works 
Company has never rendered a bill for the service, simply stat- 
ing that the water was being furnished under the above law. 
The current for lighting the reservation has been obtained from 
the Niagara Falls Hydraulic Power & Manufacturing Company, 
and for it $50 a month has been paid, but the new policy and the 
new commissioners will probably result in the State getting what 
the law says the Niagara Falls Power Company may furnish 
them. The Niagara Falls Power Company, it may be stated, 
have always been ready to fill their part of the agreement. 

With the operation of the incline by electricity, several notable 
changes in the State property will no doubt be brought about. 
One of these is likely to be the razing of the stone building in 
which the office of the incline is located. This building stands 
a few hundred feet distant from the brink of the American Fall, 
and so far as beauty is concerned has no right there. The idea 
is to remove it and start the cars from an underground room, 
thus leaving the view of the falls unobstructed from the main 
portion of the park. l 

The incline has been in operation ever since 1844. Until 1873 
it was operated through an open cut, but in that year a stone 
arch was built, the operating building was doubled in size and 
the frame structure over the tracks rebuilt. On March 9, 1893. 
an ice slide wrecked the lower waiting room, when it was rebuilt 
in the form shown in the illustration. 


The Growth of Electric Power Transmission. 


TAE extent of the use of electricity as a motive power 

in the factory, shop, mill and mine, as well as in the trans- 
mission of power over long distances is hardly realized by those 
not directly brought into contact with the manufacturing side 
of the electrical industry. It is true that the daily papers and 
the technical press record, as far as possible, the applications of 
electricity which are constantly being made, but to gain a fair 
idea demands the exhibit of figures in the aggregate and a com- 
parison between the feeble beginnings and the present strength 
of the electric power industry as it exists at present. 

It is hardly more than seven years ago that special depart- 
ments were tentatively established by electrical manufacturing 
companies for the purpose of essaying a new field—that of the 
application of electricity as a motive power in other directions 
than that of the street railway. Misgivings were many as to the 
success likely to accrue from the effort, but the widening use of 
the trolley and the electric light was pointed to by the believers 
in the necessity of electric power in the manufacturing indus- 
tries, and predictions of ultimate success outweighed the in- 
credulity of the less hopeful. 

The history of the great effort put forth, the missionary work 
carried on, the constant succession of costly experiment and 
the lavish outpouring of electrical talent in the solution of the 
widely different problems as they arose, could it be written, 
would be fascinating reading in these more advanced days. 

With direct current systems only to fall back upon, the propa- 
ganda did not meet with the encouragement expected. The 
limitation of distance in the possible transmission confined the 
use of the direct current within restricted bounds, and while the 
direct current motor was almost as perfect a machine as could 
be manufactured, it possessed certain shortcomings, which in 
cases rendered it unsuitable. The alternating current while it 
facilitated transmission. was weak in its motor side, and thus 
one system gave excellent generation and utilization, but poor 
transmission, while the other gave excellent generation and 
transmission, but poor utilization. 
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With the introduction of the multiphase system and the induc- 
tion motor many of the major difficulties disappeared and for 
the first time was given to the world an ideal system of electrical 
generation, transmission and utilization. The field of electrical 
employ was immediately widened, while missionary work among 
manufacturers and others was shorn of many of the difficulties it 
had before encountered. Early in 1893, the first important multi- 
phase transmission plant was installed and operated. Since that 
date multiphase installations have been made with constantly in- 
creasing rapidity, while the use of the direct current, or combina- 
tions of both direct and multiphase systems have also shown a 
gratifying growth. Starting with comparatively low voltages in 
generation and transmission, and short distances, both pressure 
and distances have been increased until to-day, even electricians 
most skilled in the art, hesitate to set limits to the use of any 
voltage however high, or transmission over any distance how- 
ever great. It is the story of the gun and the armor. A gun built 
to pierce the thickest armor made is hardly tested before a plate 
is rolled to withstand any projectile it can fire; and this in turn 
is scarcely erected before a gun is constructed to readily pene- 
trate it. As electrical pressures are increased so is the strength 
of the insulation to withstand them and the apparatus to trans- 
form, convert and utilize them. As the apparatus is perfected, 
and the factor of safety is increased, the popularity of electricity 
as a motive power becomes wider and wider, and while the 
rational being refrains from sanguine prophecy, the predic- 
tion of electricity as the universal motive power seems war- 
ranted if based on figures attainable to-day. 

Access to figures to show the extraordinary growth is, how- 
ever, not easy. The manufacturing companies do not willingly 
furnish statistics. We have, however, been able to secure from 
the power and mining department of the General Electric Com- 
pany certain gross figures, upon which the total growth of the 
use of electricity as a motive power may be based. 

The power and mining department was founded in 1889. Up 
to 1892 work was largely confined to missionary effort. In that 
year, however, power apparatus to the extent of 13,719 h. p. was 
installed. 1893 was the faint-hearted year, the year of the great- 
est business depression of the decade, yet the power apparatus 
sold amounted to 18,762 h. p., 5,043 h. p. more than was sold in 
the last year of the prosperous Harrison administration. In 
1894 general business conditions showed some improvement, but 
only of a sickly character. This hardly seemed to affect the 
growing application of electric power, for in 1894 the business 
done amounted to almost 5,000 h. p. more than twice the busi- 
ness of 1893, or 42,379 h. p. During 1895, no striking increase 
over 1894 was made, but the standard set in that year was fully 
maintained, the aggregate horse power of the apparatus amount- 
ing to 46,727 h. p. In 1896 with the returning confidence of busi- 
ness a little ashamed of its susceptibility to scare, the use of elec- 
tricity for power purposes made a great leap, the amount of ap- 
paratus sold attaining almost double of that placed in 1894 and 
1895, four times that of 1893 and five times that of 1892. The total 
horse power sold in 1896 ran as high as 75,000 h. p. During 
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1897 no falling off in the demand for electrical apparatus oc- 
curred. Important power transmissions were completed, and 
the list of isolated mills and factories with drive changed from 
steam to electricity is of respectable length. The total horse 
power of the apparatus sold equaled 83,000 h. p. 

These figures by no means represent the total horse power of 
the purely power apparatus sold by the General Electric Com- 
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pany. All small motor work, fan motors and such fall within 
the jurisdiction of the supply department, and were these added 
the total would be largely increased. 

To realize more fully the very wide extension of the use of 
electrical apparatus, a better idea may perhaps be gained from 
the curves here shown. Fig. 1 shows the extent of the business 
each year; Fig. 2 shows the total growth since the beginning of 
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1892. By the end of January, 1897, the end of the company’s 
fiscal year, it had attained the extraordinary total of 279,587 
h. p. A fair harvest from small and hesitating beginnings! 

If to this figure could be added the aggregate horse power of 
the apparatus manufactured and sold by the many other elec- 
trical companies in this country, the surprising total would 
readily warrant the assertion that the United States is well for- 
ward in its electrical age. 


The Novel Switchboard at the Harlem Exchange 
of the New York Telephone Company. 


TEE has just been put in operation at the Harlem central 

office of the New York Telephone Company, situated at 
East 124th street and Lexington avenue, a new switchboard 
which is the ne plus ultra of telephone exchange equipment. 
The miniature incandescent lamp invaded the telephone exchange 
some time ago, but in the Harlem board it reigns supreme and 
signals each stage in a connection so distinctly that the opera- 
tor’s work is reduced to the simple operations of putting in the 
plugs ringing the called subscriber, and pulling the plugs out 
at the end of the conversation. The new board is a greater ad- 
vance on the self-restoring drop system than was that on the old 
series multiple board. 

The Harlem equipment, which was built and fitted up by the 
Western Electric Company, of Chicago, New York and the rest 
of the world, is known as the relay system, so called because the 
lamp signals are operated by relays. Some people call it the 
common battery system, because one of the fundamental im- 
provements it introduces is the centralization at the exchange 
of the battery for energizing the subscribers’ transmitters. The 
instruments at the subscribers’ stations are materially simpli- 
fied, the magneto generator for calling the exchange and the 
transmitter battery being entirely done away with. The new 
set consists of a call bell to attract the subscriber’s attention, a 
transmitter, a receiver and an automattic switch hook for chang- 
ing the line from the call-bell circuit to the talking circuit. 
When the subscriber lifts the receiver from the hook he signals 
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the exchange and switches his telephone in and the call-bell out 
in the usual manner. When he replaces the telephone on the 
hook he signals the exchange for disconnection and switches his 
telephone out and his call-bell in. All the operation required of 
the subscriber is the necessary and well established action of tak- 
ing the receiver off the hook when he wants to talk, and the 
equally familiar one of putting it back when he has finished 
talking. The lamps at the exchange do the rest. 


What happens to the ordinary connection at the switchboard 
is as follows: When the calling subscriber lifts the receiver off 
the hook a lamp set in the board just under the answering jack 
lights up. When the operator plugs into the answering jack to 
receive the call, the lamp is automatically extinguished. Hav- 
ing got the number, the operator taps the multiple jack of the 
line wanted, and finding it free plugs into it with the second 
plug. There is a disconnecting signal on each cord of the pair 
used in making a connection. These signals are lamps set in the 
keyboard, the two lamps being in line with the cords they con- 
trol and with the listening key. The lighting of either lamp 
signifies that the telephone at the station of the line to which the 
cord is connected is on the hook. The lamp on the answering 
cord does not of course light up, as the calling subscriber nec- 
essarily has his telephone off the hook in order to make the call, 
but the lamp on the connecting cord lights up as soon as the 
plug is inserted in the multiple jack, and it remains alight until 
the called subscriber takes his telephone off the hook in re- 
sponse to the ring. The operator therefore knows, without lis- 
tening in, when the called subscriber answers. As long as both 
subscribers have their receivers off the hooks, the two disconnec- 
tion signals remain extinguished. If one subscriber hangs up, 
the lamp on the corresponding cord lights up, and the other 
subscriber may keep his disconnection signal extinguished by 
keeping his receiver off the hook, and so hold the wire. When 
both subscribers hang up, both lamps are lighted, thus giving an 
unmistakable disconnection signal. When the operator pulls 
out the two plugs to effect the disconnection, the two lamps are 
automatically extinguished. It will be seen that this system of 
signals gives the operator at a glance, without any necessity for 
supervision by listening in, full information as to the state of 
affairs at each subscriber’s station. 


The incoming trunk lines over which calls for Harlem sub- 
scribers are received from other exchanges in the system are 
each equipped with three lamp signals. These lamps are set 
in the keyboard in line between the cord in which the trunk line 
terminates and the ringing key. The lamp nearest the cord has 
a red globe and the other two are white. The red lamp shows 
when the called subscriber answers. The white light next to 
it shows when the operator at the originating exchange discon- 
nects the trunk, and the second white light shows when the 
called subscriber hangs up his receiver. When a Harlem in- 
coming trunk operator plugs into one of the mutiple jacks in 
front of her in response to an order sent over the call wire from 
one of the other exchanges, the red lamp corresponding to the 
cord used lights up and stays alight until the called subscriber 
answers. As soon as he takes the telephone off the hook the 
red lamp goes out; the trunk operator then knows that the con- 
nection is complete and rings no more. When the called sub- 
scriber hangs up, the white lamp nearest the ringing key lights 
up, and when the operator at the originating exchange clears 
the trunk, on receiving the ring-off of the calling subscriber, the 
middle white lamp lights. The lighting of the two white lamps 
is the disconnecting signal for the Harlem operator. The three 
signals give the incoming trunk operator a supervision of the 
State of affairs at each of the other two important points in the 
connection, the called subscriber’s station and the originating 
exchange where the connection is made between the calling 
subscriber’s line and the trunk line. She has a distinct signal 
informing her when her subscriber answers or hangs up and 
when the answering operator clears the trunk at the distant end. 


The lamp signals afford the most perfect supervision of the 
progress of a connection and materially lighten the work of the 
operator. With proper co-operation on the part of the sub- 
scribers, the new system will materially quicken the service. 
For to any one watching the play of the lamps, with their little 
tell-tale glow marking clearly each step in a connection, it is ob- 
vious that of the total time occupied in getting two subscribers 
into communication a large proportion is that period between 
the first ring and the moment when the called subscriber takes 
his telephone off the hook to answer. It often seems that the 
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lamp on the connecting cord glows an unconscionable time be- 
fore the receiving station puts it out, and it is clear that sub- 
scribers have it easily in their power to raise the general eff- 
ciency of the service by smarter attention to their inward calls. 

A useful feature of the new board from a management point of 
view is a pilot lamp on each section which lights up simultan- 
eously with the line signal and remains alight until the plug in- 
serted in the answering jack puts the line signal out. The pilot 
lamps show the manager of the exchange whether calls are 
answered quickly at all times and are an excellent aid to the 
general supervision of the work of the office. 


Corpuscular Theory of Rontgen Rays. 


TAE most popular theory of cathode rays at the present mo- 

ment is a corpuscular one, while the most popular theory 
of Röntgen rays is the undulatory or “hedge-firing” theory elab- 
orated by J. J. Thomson and Johnstone Stoney. The Dutch 
physicists, Vosmaer and Ortt, recently proposed a tentative cor- 
puscular theory of the Röntgen rays, which, however, was some- 


what roughly handled on its appearance. Before seeing their 
paper B. Walter worked out a theory on very similar lines, which 


'has a large number of considerations to recommend it, so much 


so, indeed, that its truth appears obvious and palpable at first 
sight. It consists in supposing that Röntgen rays are discharged 
cathode particles. It follows at once that they are not deflected 
by a magnet. After impinging upon the anti-cathode or other 
body and discharging themselves, the corpuscles are reflected in 
a diffuse manner and penetrate the walls of the tube. That they 
are able to do so is not surprising, considering that even the 
charged cathode particles are capable of penetrating a sheet of 
aluminum. Besides, since it is known that the ratio of the elec- 
tric charge of a cathode particle to its mass is about 1,000 times 
that of the electrolytic charge of a hydrogen ion to its mass, it 
is evident that we have here to deal with particles much smaller 
than the electro-chemical ions. The only novelty lies in 
postulating the possibility of a divorce between the cathode 
particles and their charges. That Röntgen rays have a superior 
penetrating power is due to their electric neutrality. A copper 
bullet would have a greater chance of penetrating a forest of 
magnets than an iron bullet. The proportionality between ab- 
sorption and the density of the absorbent is obvious. Ionisation 
of gases may be considered as a mechanical destruction of gas- 
eous molecules by the impact of swift particles. When these 
particles are charged, like the cathode particles, the ionisation 
will be greater, as is indeed found to be the case. Porter’s objec- 
tion that the photographic activity of Röntgen rays is not af- 
fected by their transmission through a charged plate deserves 
consideration, but it is merely negative, and not in any way 
a crucial test —Walter, Wied. Ann., No. 9, 1898. 


Mutual Influence of Cathode Surfaces. 


D. F. Tollenaer endeavors to explain all the phenomena ob- 
served by Wiedemann with regard to complex cathodes on the 
emission theory. Wiedemann introduces a new kind of horror 
vacui by his thesis that cathode rays are incapable of penetrating 
the dark cathode space of a neighboring cathode, and cites an 
experiment in which he mounted a card spread with chalk in the 
right angle between two cathodes in contact, thus obtaining two 
dark spaces showing a kind of mutual repulsion. Tollenaer 
traces out the probable paths of the cathode projectiles and 
shows that they do penetrate both dark spaces, but are deflected 
owing to a modification of the field by the vicinity of the other 
cathode.—Tollenaer, Wied. Ann., No. 9, 1898. 


STEEL RAILS.—There is a report that an agreement has 
been reached among the manufacturers to put the price of 
steel rails to $20 a ton. 
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Mr. Tesla to His Friends. 


New York, Nov. 18, 1898. 
46 and 48 East Houston St. 
Editor of The Electrical Engineer, 120 Liberty St., New York 
City. 

Sir—By publishing in your columns of Nov. 17 my recent 
contribution to the Electro-Therapeutic Society you have finally 
succeeded—after many vain attempts made during a number of 
years—in causing me a serious injury. It has cost me great 
pains to write that paper, and I have expected to see it appear 
among other dignified contributions of its kind, and, I confess, 
the wound is deep. But you will have no opportunity for in- 
flicting a similar one, as I propose to take better care of my 
papers in the future. In what manner you have secured this 
one in advance of other electrical periodicals who had an equal 
right to the same, rests with the secretary of the society to ex- 
plain. | 

Your editorial comment would not concern me in the least, 
were it not my duty to take note of it. On more than one oc- 
casion you have offended me, but in my qualities both as Chris- 
tian and philosopher I have always forgiven you and only pitied 
you for your errors. This time, though, your offence is graver 
than the previous ones, for you have dared to cast a shadow on 
my honor. 

No doubt you must have in your possession, from the illus- 
trious men whom you quote, tangible proofs in support of your 
statement reflecting on my honesty. Being a bearer of great 
honors from a number of American universities, it is my duty, 
in view of the slur thus cast upon them, to exact from you that 
in your next issue you produce these, together with this letter, 
which in justice to myself, I am forwarding to other electrical 
journals. In the absence of such proofs, which would put me in 
the position to seek redress elsewhere, I require that, together 
with the preceding, you publish instead a complete and humble 
apology for your insulting remark which reflects on me as well 
as on those who honor me. 

On this condition I will again forgive you; but I would ad- 
vise you to limit yourself in your future attacks to statements 
for which you are not liable to be punished by law. 

N. TESLA. 
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His Friends to Mr. Tesla. 


ONE of the foremost electrical inventors of this country, 

whose name is known around the world, has been kind 
enough to say that The Electrical Engineer made Mr. Tesla. 
This is an attribution that we naturally put aside, for it is a 
man’s own work that makes or unmakes him, but we do plead 
guilty to the fact that for these ten years past we have done 
whatever mortals could do to bring Mr. Tesla forward and se- 
cure for him the recognition that was duly his. Not only in the 
columns of this and other journals, but in magazines and books 
we have striven with all the ability we possessed to explain Mr. 
Tesla’s ideas. The record is before all men. If there is a line 
or a word in it that seeks to do Mr. Tesla “serious injury,” we 
demand its production by him. The man, whoever he be, who 
says we have ever in word or deed or thought tried to do Mr. 
Tesla any sort of injury, lies. 

Within the last year or two Mr. Tesla has, it seems to us, gone 
far beyond the possible in the ideas he has put forth, and he has 
to-day behind him a long trail of beautiful but unfinished inven- 
tions. By mild criticism and milder banter, not being able to 
lend Mr. Tesla the cordial support of earlier years of real 
achievement, we have only very lately endeavored to express our 
doubts and to urge him to the completion of some one of the 
many desirable or novel things promised. We believe this to be 
true friendship. 

For example, take Mr. Tesla’s latest and furthest enlargement 
of his newest idea, as presented by him in a signed letter in 
the New York “Sun,” of Nov. 21, unfolding his plan to dis- 
pense with artillery of the present type. At this moment we 
have space only for the following passage: 


“We shall be able, availing ourselves of this advance, TO 
SEND A PROJECTILE, at much greater distance, IT WILL 
NOT BE LIMITED IN ANY WAY BY WEIGHT or 
amount of explosive charge, we shall be able to submerge it at 
command, TO ARREST IT IN ITS FLIGHT AND CALL 
IT BACK, and to send it out again and explode it at will, and, 
more than this, IT WILL NEVER MAKE A MISS.” 


When we are expected, wide awake and in our sober senses, 
to accept in silence such an utterance as that quoted above or 
that which describes as “a possibility” the operation of a dis- 
tant torpedo boat by the mere exercise of the will, we refuse 
point blank and we are willing to face the consequences. Our 
past admiration of Mr. Tesla’s real, tangible work is on record, 
and stands; but we draw the line at such things as these. We 
are sorry Mr. Tesla feels it so keenly, but we cannot help it. 

Now, as to the specific points raised in the above letter, which 
Mr. Tesla certainly would not have written had he been well ad- 
vised. As to the manner in which we came to print Mr. Tesla’s 
paper, the two letters herewith speak for themselves. 


The American Electro-Therapeutic Association. 


Dr. Charles R. Dickson, Ex-President. 
296 Sherbourne St. 
Toronto, Canada, Sept. 26, 1898. 

T. Commerford Martin, Esq., 120 Liberty St., New York. 

Dear Sir—I was quite surprised to hear on Saturday last from 
my friend, Dr. Robert Newman, of New York, that the editors 
of The Electrical Engineer had received no notices of the meet- 
ing of our association; I understood that the secretary had 
sent them. However, in case you might find space to say some- 
thing of us, I have patched up an article drawn from various 
sources giving full particulars, which you can cut down to the 
desired dimensions. I fully appreciate all that you have done for 
the association in the past, or would not go to this trouble. I 
also send you a copy of the programme and of hand-book. In re- 
gard to latter, I am very sorry that the Buffalo committee had to 
retain for such a long time the electro of Mr. Tesla which you 
were so kind as to loan to them through Dr. Newman. 
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I have to thank you very sincerely for the loan of the electro, 
and hope that it reached you in good condition. 

Wishing your esteemed journal continued and increasing suc- 
cess, very truly yours. CHARLES R. DICKSON. 


The American Electro-Therapeutic Association. 
Dr. Robert Newman, Chairman. 
64 West 36th St. 
New York City, Oct. 20, 1898. 
Messrs. T. C. Martin and J. Wetzler. 

Messrs. Editors—We have now the necessary vote for you 
publishing Tesla’s paper in The Electrical Engineer, you lend- 
ing us the cuts in proper size for our transactions. 

The pages of our book are 714 by 5 inches—if our secretary is 
not dilatory, you will receive the mss. and illustrations at once. 
Will call soon. Yours most truly, ROBERT NEWMAN. 

These show our relations with a deserving association and 
our efforts to assist its work. We may add as a matter of fact, 
for which, if necessary, the proofs will be presented, that be- 
fore printing the paper, we sent Dr. Newman to technical pub- 
lishers, who refused to print the matter in book form because 
there was not, in their estimation, sufficient demand for it among 
scientific men. Failing this, we were undoubtedly glad to give ıt 
a place in our pages, as it struck us as good “copy.” 

We venture also to direct attention to the dates of the Dickson 
and Newman letters, one Sept. 26 and the other Oct. 20. The 
Tesla paper was read on Sept. 15 and appeared in our columns 
Nov. 17. Does this gap of over two months between reading 
and publication justify Mr. Tesla’s insinuation that we took 
swift and mean advantage of him and of our contemporaries? 
Will anyone produce a letter to show that anyone of our con- 
temporaries ever took the slightest interest in the Tesla paper 
or even asked for it? If such letters exist, now is the time to 
produce them. The paper was given to The Electrical Engineer 
because this journal takes a deep interest in the advance of elec- 
tro-therapists and has a wide circulation among them, and ac- 
cording to universal custom, the paper once read became the 
property of the association to deal with as it chose. That, with- 
out any particular effort, we should have secured a “‘scoop’— 
to use the slang of journalism—is nothing to be ashamed of; 
we rather glory in it, for whatever it is worth. 

It will be noted that we placed freely at the disposal of the 
association a portrait block of Mr. Tesla which we value highly. 
We were anxious, however, to do him honor in this way, and 
loaned the original. Since that time, we have loaned it, without 
charge, to Mr. Belford, of “Success,” in whose November issue 
it appears by our courtesy; and we have within the past week 
placed it at the disposal of another publishing house. Perhaps 
these are the attempts to do him an injury about which Mr. 
Tesla has so unfortunately allowed himself to be persuaded. 

Now as to the very depreciatory quotations from the distin- 
guished scientists, Profs. Brackett and Dolbear. The passage 
from Prof. Brackett appeared in the New York “Herald” of 
Nov. 9. That from Prof. Dolbear appeared in the New York 
“Herald” of Nov. 10. They had not been contradicted or with- 
drawn when we called attention to them and objected to them. 
One of our electrical contemporaries last week quoted them both 
like ourselves, but said it was inclined to agree with Prof. Dol- 
bear. We now beg to call Mr. Tesla’s attention to the sub- 
joined dispatches from both scientists, and would say that hav- 
ing already expressed dissent from the views of both Prois. 
Brackett and Dolbear, we do not see how it concerns us any 
further. 

(Press Telegram.) 

Princeton, N. J., Nov. 20, 1898. 
T. C. Martin, Editor of The Electrical Engineer, New York. 
Some of the language on pages 490 and 491 of The Electrical 


Engineer of Nov. 17, purporting to be quoted from me, is a 
fairly correct reproduction of what I said to a “Herald” reporter 
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in reply to his question as to the probable practicability of Mr. 
Tesla’s device for the abolishing war already presented in the 
“Herald,” a copy of which he showed me. 

In the language which you quote, there is much confusion and 
inaccuracy, due to the fact that the reporter took no notes of 
what I said, but trusted his memory. 

No subject other than that proposed, viz.: Is the proposed 
plan practicable, was discussed. C. F. BRACKETT. 


s North Cambridge, Mass., Nov. 21. 
The Electrical Engineer, New York. 
Letter received this morning. The “Herald” report was sub- 


stantially accurate. I will write more to you presently. 
A. E. DOLBEAR. 


‘Greatest Discovery of the Age.” 


Mr. H. W. Phillips, in the “Criterion” of Nov. 19, has an illus- 
trated interview with Mr. Tesla, whom he quotes as follows in 
regard to his use of the coherer as a relay for steering dirigible 
torpedoes: “I think that it is the greatest discovery of the age. 
There is something artistic—an appeal to the imagination—in it 
that the telephone, phonograph and other fine inventions lack.” 
In reply to an inquiry as to his ability to operate the coherer by 
an effort of the will merely, Mr. Tesla said to Mr. Phillips: “I 
have no evidence to support it, but I have a perfect right to state 
it—understand me—as a possibility—no more.” Mr. Tesla also 
remarked: “Had I nothing else to show for a lifework, this 
would put the laurels of everlasting fame on my head.” 


The Evolution of the Surface Contact Railway. 


T sudden, swift and tremendous development of the open 

conduit railway system must have arrested the attention of 
every one who takes notice of electro-mechanical advance. Up 
to within the last year or two it seemed as though that method of 
traction would not operate successfully and economically in our 
American cities, Every trial resulted in utter failure in regard to 
convincing street railway managers that it was what they wanted. 
Now a change has come, and in New York nothing but the open 
conduit trolley has for the present the ghost of a chance; while 
many other cities bid fair soon to fall in line. Having fought 
hard for the overhead trolley, we can say that we welcome heart- 
ily this wonderful broadening out of the traction art, enabling 
electricity to capture the metropolis that was so long denied to it. 

But is the end yet? Why need a conduit be open? Why must 
there be a couple of extra gutters in the street with bare ex- 
posed electrical conductors in them? We believe firmly that 
there is no final reason; but that the next step is some form of 
sealed conduit, or surface contact, system. Every indication 
points that way, and it is for this reason that we are glad to give 
space to the paper on this subject by Mr. E. H. Johnson, read 
last week before the New York Electrical Society. It must be 
remembered that he does not stand alone in his advocacy of the 
new departure. Both the Westinghouse and the General Elec- 
tric companies have adopted sealed conduit systems, and reports 
of others come thickly from across the Atlantic. Such signs can- 
not well be mistaken. 

As to the merits of the Johnson-Lundell system, it is hardly 
within our province to pronounce a judgment yet, but we wish 
it the fullest success. It has a great many good points, and it 
has behind it a man who despite the ardor of his enthusiasm 
has never yet backed a failure. Mr. Johnson ties to realities and 
builds up concrete successes, and it will be strange indeed if in 
the near future he does not see all his hopes as to surface con- 
tact railways realized to the fullest degree. 


A New Electric Railway on Manhattan Island. 


A certificate incorporating the Fort George Extension Railway 
Company, of New York City, with a capital of $10,000, was 
filed with the Secretary of State on Nov. 17. The company pur- 
poses to operate an electrical surface road from 172d to 185th 
street, on Eleventh avenue. Its directors are M. G. Starrett, W. 
P. Plummer, John Lambden, Andrew Loughlin, D. W. Patter- 
son and Harry Hartwell, of New York City; John Kerr and 
Charles E. Corby, of Brooklyn, and H. A. Himely, of Fer 
Rockaway. 
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Surface Contact Electric Railways.—I.’ 
BY EDWARD H. JOHNSON. 

[Y considering the problem of electrically operated surface 
railways, as in considering other problems, one inventor 
will, from motives of expediency, follow the general trend of 
the commercial evolution of his art, while another will look be- 
yond and seek that solution which shall possess the element of 

permanency by virtue of being founded on correct theory. 

In no branch of modern electrical development has this di- 
vergence of inventive tendency been more marked than in that 
of electrical distribution for tram car service. The quick, cheap 
and effective overhead trolley afforded the “expediency” inventor 
a fruitful field. It was a rich harvest, but it was a harvest of 
one season only. That season has passed. The phenomenal suc- 
cess of the electric tram car has in itself forced a “public opin- 
ion” in antagonism to the overhead supply system, hence the 
“expediency” inventor is again requisitioned and following his 
nose with the instinct of his class, says “Take the trolley off the 
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poles and string it in a cable slot.” The fact that electricity and 
water are mortal foes and that a cable conduit is nothing more 
or less than an open street sewer, has no weight with him, since 
his client’s margin of earnings is sufficiently great to permit not 
only of enormous expenditure for a construction that will secure 
drainage but also for paying the considerable cost of the exces- 
sive leakage inherent in the system. 

It thus comes to pass that in metropolitan streets, where the 
traffic is of “bonanza” proportions, the problem of complying 
with a public demand may be and is being met by a brute force 
solution—a solution in consonance neither with scientific nor 
with commercial principles. 

That such a solution of the problem is no solution at all for 
at least 99 per cent. of the tramways of our American cities, can 
easily be demonstrated by a comparison of their possible net 
earnings and the interest on the great investment demanded 
by it. 

A further development of the art is, therefore, essential, and the 
brother inventor must now, perforce, be granted a hearing. Of 
him is required a solution of the problem which shall possess the 
element of permanency and which shall yet not demand an in- 
vestment of prohibitive proportions. Immediately this inventor 
opens with his plan, it is recognized as an old acquaintance, to 
whom not much attention has hitherto been paid and who has, 
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in the whirl of expediency, been passed by with a gesture of im- 
patience. Present necessity, however, now secures the recogni- 
tion heretofore denied, and lo! it is discovered that not only is 
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FIGS. 1 AND 2. 


the plan a true solution but that it was, as a matter of fact. 
evolved fundamentally from the brain of the late and lamented 
Dr. Hopkinson 16 years ago, and it is safe to say that had it 
met with a tithe of the encouragement given to its overhead and 
open conduit brothers, it would have been more speedily per- 
fected, and neither the overhead nor the underground trolley 
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FIG. 8. 


would to-day exist upon a single important street in either city 
or town. 

An important factor effective in retarding the development cf 
a sound system has been the unwillingness of the larger street 
railway syndicates to see any underground system a demon- 
strated success. Their overhead charter rights generally contain 
an obligation to substitute such a system on proof of its prac- 
ticability, hence their determination to damn it in the eyes of the 
public and municipal authority. Even yet the corporations own- 
ing franchises, while suffering their associates to develop the 
costly open condvit in the great and wealthy metropolis, having 
no fear of its being forced upon their less prosperous lines in 
minor cities, assume a position of determined_hostility toward 
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the cheaper and superior system, knowing full well that a single 
demonstration of its practicability in New York would promptly 
compel its general adoption in Philadelphia, Boston, Chicago 


and elsewhere. 
THE PERMANENT SOLUTION. 


The “Surface Contact System,” as its name implies, delivers 
the current to the moving car by virtue of contact between a bar 
or “skate” carried by the car and sectional conducting metals 
fixed in the surface of the roadway. The mere statement of the 
general conditions suggests as an essential requisite that the cur- 
rent shall be there for the car only, and not for the horse or other 
This in turn implies the automatic charging of the 
surface contact points when needed by the car and their auto- 


Street user. 


matic discharge when the car has passed, by means of some 


force associated with the car itself, and since we are dealing 


with currents of many horse power, it follows that the individual 
factors in this automatic operation must be absolutely reliable. 


In fact, the devices employed for the discharge of the current at 


least must be infallible. Nothing less will avail, since there can 
be no divided responsibility for accidents resulting from the use 
of such a system. A live section is as innocent looking as a 
dead one. It gives no notice to the street user and hence he is 
not charged with the responsibility of avoiding it. Under these 
circumstances, the law would promptly condemn the system and 
compel its abandonment upon its first offence. 

One deterring force of substantial weight which has operated 
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developed on the moving car. They have had many followers, 
among whom may be mentioned Wynne, 1887; Lineff, 1888, and 
Diato, 1894. 

The principle has, however, been found inadequate because 
unreliable at high speeds, a fact readily comprehended by those 
who understand the laws governing magnetism. 

The latest candidate for honors in surface contact development 
is Prof. Sylvanus P. Thompson, who endeavors to combine the 
good points of the electro-magnetic switch system with the good 
elements of the pure “magnetic pick-up” system. The result is, 
however, not a happy one, as it involves the switch in complica- 
tion, whereas, as every engineer and mechanic knows, an essen- 
tial condition of infallibly operative mechanism is that it shall be 
reduced to the last stage of simplicity, viz., a weight falling in 
free air. 

As these multifarious steps in the evolution of the art have 
been taken, it has become more and more apparent that the 
positive acting electro-magnetic switch energized directly hy 
an ample electric current and possessing, as it does, the quintes- 
sence of mechanical and electrical strength and simplicity will 
alone yield the positive and reliable results demanded in railway 
work. 

Moreover, as it has been found that a certain “time allowance” 
for the operation of the switches is essential for high-speed 
work, a duty requiring the switch to operate before it is reached 
by the contact shoe of the car, it is, of course, apparent that 
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FIGS. 4 AND 5. 


to keep this system in the background, is the common impres- 
sion that these automatic factors could not be so designed as to 
at all times possess this property of infallibility. Mr. Lundell 
and I have, however, held to the contrary, and after more than 
three years of almost continuous experimental work and practi- 
cal demonstration are now able to challenge those who hold 
otherwise to place their finger upon a weakness in the system 
which, if accidentally developed, would result in a dangerous 
electrification of the street. 

The history of the origin and evolution of the surface contact 
idea is too varied and voluminous to be recounted in a brief 
paper, but I have prepared a few illustrations of the most am- 
bitious efforts that have been made from Dr. Hopkinson down to 
our own, and will note briefly their salient features. 

Dr. Hopkinson, 1882, the originator of the idea of surface 
contact, had only in mind the prevention of heavy leakage from 
a commercial point of view and not at all as a matter of securing 
safety. Hence, his electrical connections were not designed and 
could not be considered for a moment as factors of safety. He 
simply overlooked the point of vital importance. 

Ayrton & Perry, 1883, simply diversified the electrical con- 
nections in many ways, but clearly with only the Hopkinson end 
in view. Their system was thus, not superior to Hopkinson's, 
and therefore no better adapted to secure safety. 

Pollock & Binswanger, 1886, were among the first to recog- 
nize the importance of safeguarding the street and they adopted 
the idea of operating switches in the street by electro-magnetism 


since the electro-magnetic switch is the sole device capable of 
responding at a distance, it alone is equal to such duty. 

Mr. Lundell and I have from the outset recognized these se- 
verely exacting conditions, and have, accordingly, based our 
work entirely upon the electro-magnetic switch and sought to 
reduce it to the acme of simplicity and consequent reliability, as 
well as to evolve a system of circuit connections equal to every 
requirement of speed, direction, capacity, economy, reliability 
and safety. These results we not only claim to have achieved, 
but, in doing so, to have produced a system so inexpensive as 
to justify its adoption wherever the overhead trolley is now 
financially successful. 

THE SWITCH. 

Fig. 1 is a plain view of the switch box in its position in the 
roadbed with the cover removed so as to show the internal struc- 
ture thereof (the line 2 2 being parallel with the roadway). 

Fig. 2 is a sectional view taken on the line 2 2, Fig. 1. 

Fig. 3 is a transverse sectional view on the line 3 3, Fig. 1. 

Fig. 4 is a vertical sectional view taken through the body of 
the switch-inclosing box on the line 4 4 of Fig. 5, which latter 
figure is, in turn, a horizontal sectional view of the same switch- 
inclosing box taken upon the line 5 5 of Fig. 4. 

‘ Referring to the drawings in detail, and first to Figs. 1, 2 and 
3, B represents a cast-iron protecting box of rectangular form 
and provided with four legs, B’B*B’, adapted to sustain the box 
in position between two ordinary crossties, T T. This box is 
cast in one piece with an upwardly extending inner flange, B’, 
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running entirely around the interior of the box and adapted to 
form with the top or interior flange, B*, a deep-seated groove, 
which we may call a mud groove. 

A represents the cover of the box, which is also of cast-iron, 
and is provided with two downwardly extending flanges, A’ A’, 
the flange A’ being adapted to extend a considerable distance 
into the mud groove, as will be seen on examination of Fig. 2. 

The flange A’ is somewhat longer than A’ and extends to a 
point near the bottom of the box B, forming a sort of a dividing 
bell for the protection of the fuse block and terminals shown in 
the figures referred to. 

The inner surface of the cover or lid A is lined with insulating 
material for the purpose of preventing any possibility of the con- 
tinuance of an arc when the fuse, which is shown in Fig. 1, 
blows. 

The switch inclosing box proper (see Figs. 4 and 5) is com- 
posed of two cup-shaped parts, C and C’, the lower part, C’, be- 
ing provided with an upper grooved extension, C*, and a lower 
cylindrical extension, C‘, the arrangement being such that the 
lower edge of the upper portion, C, of the inclosing box will fit 
within the grooved portion, C2. The lower portion, C’, consti- 
tutes not only a part of the inclosing box, but is also adapted to 
act mechanically as a part of the magnetic circuit of the electro- 
magnetic switch, E’, being a cast or wrought iron plate with an 
opening in its centre and held by small screws, e e e, to the up- 
per face of the inner part of the grooved portion, C’. 

The lower part, C’, of the inclosing box constitutes a chamber 
for the switch operating magnet, which is of solenoid form and 
is provided with two windings, M and Mt, the circuit connec- 
tions for which will be described later. 

N is a hollow solenoid core of soft iron secured to an insulat- 
ing standard, N’, which, in turn, is secured by a rod, S’, to a 
series of yielding conducting arms, 0 o o, having secured to thcir 
outer ends a series of good metallic conductors, 0 o o, the whole 
arrangement being such that when the solenoid core is in its low- 
er position the metal contacts, o o, will rest on the upper surface 
of the insulating plate, E. 

P’ are blocks of insulating material, preferably slate and P’, are 
blocks of conducting material secured to the same. 

P" are clamps for holding bevelled-shape blocks of carbon, P 
P, in position, the arrangement being such that when the sole- 
noid core, N, is held in its upper position under the influence of 
an energizing current, the working current will pass from the 
conductor joining one of the carbon blocks P to and through the 
contacts o o o, arms o o, and other contacts o o o, to the remain- 
ing carbon block P, and thence to the exposed sectional trolley 
conductor embedded in the roadbed in the manner well under- 
stood. 

All of the parts of the switching mechanism are properly as- 
sembled in the workshop and placed in position in the inclosing 
switch box C. 

The cables leading to the switch boxes and to the ends of 
the magnet coils are bent downward in the side box C*, as shown, 
and the cover C is placed thereon with its lower edge resting in 
the groove C’ after which this groove is filled with paraffine or any 
preferred sealing material, thus assuring the fact that all of the 
operative parts of the switch will be protected at all times and 
ready for use when they arrive at their destination, where they 
may be placed in the outer box B* after the manner shown in 
Fig. 2, and the necessary connections made between the several 
conducting cables. 


Financial Condition of Connecticut Trolley Roads. 


The returns to the State Railroad Commission of the trolley 
railroad companies in Connecticut, while covering this year a 
period of only nine months as compared with a year in the 
preceding report of the commission, indicate, on the basis of the 
nine months’ earnings but a very slight increase in gross earn- 
ings as compared with last year, and a slight decrease in the net, 
notwithstanding the opening of one new line and a considerable 
number of extensions of old ones. Out of twenty-seven inde- 
pendent corporations only ten paid dividends, suggesting the 
heavy burden of the bonded debt from which so many Con- 
necticut trolley roads have been built and equipped. Stock issued 
is approximately $10,151,040, as compared with $9,770,440 last 
year, and outstanding bonds are approximately $11,311,800, as 
compared with $9,092,800 last year. The floating debt, decreased 
to about $732,000, as compared with $1,071,421 last year. 
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The Trolley Special of the Richmond Commuters. 


Le every afternoon the surging crowd at this end of the 

New York and Brooklyn Bridge, says the New York 
“Evening Post,” surrounds each trolley car as it arrives, and 
struggles for places, rendering the alighting of the passengers a 
feat of strength—but all who have had occasion to cross the 
bridge at that time have witnessed and participated in the battle. 
Perhaps they have seen standing off at a little distance a party 
of fifteen or twenty men, cool, cheerful, free from anxiety, but 
also evidently waiting. Very punctually at five there arrives a 
parlor car. The crowd makes for it, but hesitates upon seeing 
its character. Those who are bold enough to think its comfort 
free to the first-comer find its gates closed and a guard standing 
there to warn the climbers off with the cry that it is a private 
car. Then the gates are cautiously unclosed to the party of 
fifteen or twenty just mentioned, who, taking advantage of the 
falling back of the crowd, enter without difficulty. The gates 
are quickly shut again, and the car whirls off. There are envious 
glances after the retreating car, as its favored occupants are seen 
throwing off their coats and dropping into large, soft revolving 
chairs, chatting in high good humor and laughing, with satisfied 
faces, strongly contrasting with the gloomy countenances of the 
crowd behind which must fight for seats, and, if defeated, must 
stand in a car which is going to be, in either case, crowded, 
draughty, and unwholesome to breathe in. 


This parlor car is one of the three belonging to the Brooklyn 
Heights Street Railway Company, and for the last four or five 
months has every morning brought this same party from their 
homes at Richmond Hill to Manhattan, and taken them back 
every afternoon. It is chartered by them, and is exclusively 
theirs for these trips. They were formerly commuters of the 
Long Island Railway. They walked or rode to the railway sta- 
tion at Richmond Hill distances which varied, but in some cases 
were unpleasantly long. They followed on the train anything 
but an air line to the Long Island Railway ferry opposite Thir- 
ty-fourth street, where they were compelled to alight and take a 
ferryboat. A ride of several miles then landed them at the foot 
of Roosevelt street, where the belt line, after its fashion, which 
everybody knows, availed some of them, the rest being obliged 
to walk to their places of business. From terminus to terminus 
the trip consumed about sixty-five minutes. 

Seasoned commuters though they were, they rebelled in time 
against this rather barbarous fashion of getting to business, and 
they began to consider ways and means of escape. It seemed 
at first a mere waste of thought, and some of them, it is under- 
stood, contemplated giving up their homes in Richmond Hill. 
At last, however, one of the party had an idea. He had read 
about the parlor cars of the Brooklyn Heights Street Railway 
Company, and that they were chartered for special occasions, 
and he wondered what there was to prevent a contract with the 
company for the daily use of one of them to and from Richmond 
Hill. The idea, being broached to the rest of the party—a co- 
terie of acquaintance and friends—met with an enthusiastic re- 
ception, and a committee was authorized to wait on the manage- 
ment of the company and find out how feasible was the project. 
They discovered to their delight that it was perfectly practicable 
from the company’s point of view, and that the cost was far 
from prohibitive. They closed a contract at once, and ever since 
have been among the happiest of men so far as the removal of a 
serious inconvenience and the solving of a vexing problem can 
make men happy. 

Whether they save money by their contract could not be as- 
certained, because the company regards the price as a private 
matter. But they certainly save everything else. They save ten 
minutes each way, twenty minutes a day, the trolley car making 
a trip in fifty-five minutes. It lands them where most of those 
who have to walk have a shorter distance to go, and where there 
are greater facilities for further riding. It saves them all change 
of vehicle—no more climbing out of the train and hustling for 
the ferryboat—very unpleasant in bad weather, especially bad 
winter weather. But this by no means exhausts the list of ad- 
vantages. The car is a delight to travel in. 

There are the twenty large, luxuriously upholstered revolving 
chairs. There is plenty of daylight during the morning, and 
in the dusk and darkness falling between 5 o’clock and the ar- 
rival at Richmond Hill there is brilliant electric light. There is 
a handsome and commodious buffet in the car, which is stocked 
with light refreshments, cigars, cards, and backgammon, draught, 
and chess outfits. There is no crowding, for there are only 
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twenty to ride in the car, and each has his own seat. The air, 
when the weather necessitates closing the car, is good. Heat 
in cold weather is ample. There is no stopping, except for ob- 
structions in the way—none for other people to get in and stand 
in one’s light and on one’s toes. It is a strict express, halting 
only to let its occupants alight at their destinations—in most 
cases at their very doors. The party is identical every day, and is 
made up of men who have mutually associated themselves, and 
are on the most genial terms. It is, in fact, a small club—a 
trolley club, it might be called, which has two agreeable meet- 
ings every day. They make merry when they meet, and the ride 
each way is one of the pleasantest incidents of the day, instead 
of the misery it frequently was under the former conditions of 
their travel. Instead of waiting to get home to rest, they begin 
resting as soon as they get in the car. Coats are thrown off, the 
buffet is opened, the inner man receives edification, the cigars 
are passed around, the games come forth, the books and news- 
papers find circulation. From start to finish no outsider inter- 
feres with their quiet, comfort, and enjoyment. They reach 
home renovated men, whom their wives and children welcome 
without pity or nervous apprehension. 
proved “a grand success.” 


High Voltage Power Transmission.—I.’ 
BY CHAS. F. SCOTT. 
OBJECT OF INVESTIGATION. 

S EVERAL years ago an investigation of the conditions and 

requirements incident to the use of high voltages was un- 
dertaken by the engineering department of the Westinghouse 
Electric & Manufacturing Company. In this experimental in- 
vestigation the size of the apparatus and the conditions of the 
tests were as far as practicable such as would prevail in actual 
work. 

The transformer, the sine qua non of high-voltage working, 
received first consideration. A design suitable for large sizes 
was worked out and tested; then high-voltage windings were 
made. Attention was next directed to the line insulator. New 
forms and sizes were designed, made and tested to determine 
the losses which would occur and the limit at which they would 
break down. 

The luminosity and the hissing sound emitted by tne con- 
necting wires of high voltage, suggested a loss which might be 
an appreciable addition to that over the surface of the insulators. 
It was found that a very considerable loss of energy took place 
between the wires—a loss which at high voltages was much in 
excess of that across the surface of the insulators. 

The tests, the author states, were undertaken at Telluride con- 
jointly with Mr. L. L. Nunn, a pioneer in power transmission 
work, and the results of the work at this place were so assuring 
that the Telluride Power Transmission Company has lately in- 
stalled a plant which is in commercial operation at 40,000 volts, 
and is now making an increase in the plant. 


HIGH TENSION TRANSFORMERS. 

In 1891 the Westinghouse Company furnished transformers 
for the 10,000-volt transmission to San Bernardino and Pomona. 
Twenty transformers were used in a set, each giving a pressure 
of 500 volts and the twenty in series 10,000 volts. This arrange- 
ment made the insulation within the individual coils a matter of 
comparative ease. The insulation between the coils of the high- 
tension circuit and other parts of the transformer was secured by 
allowing a space which was filled with oil. 

The first arrangement of transformers for giving from 30,000 
to 50,000 volts was made by using a number of transformers, 
each giving 10,000 or 15,000 volts. A large transformer was de- 
signed in January, 1894. The output of 200 k. w. was many times 
greater than that of any transformers which had been made by 
the Westinghouse Company. The transformer was oil-insulated 
and was cooled by water flowing through a pipe immersed in 
the oil. This transformer was pronounced a success, and the 
type was adopted and has been followed ever since as a stand- 
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ard, except that the water-cooling is employed only on the 
largest sizes. 

The transformer was then rewound for 40,000 volts, and a 
somewhat reduced output. It was operated at this voltage for a 
short time, when it was found that through an oversight, the 
insulation between layers was insufficient. In October the high- 
tension coils were rewound for 60,000 volts and the transformer 
is still in use after many months of varied service and a con- 
siderable period of inactivity. 


HIGH TENTION INSULATORS. 

After a high-voltage transformer was constructed, the in- 
sulator naturally presented itself as a fundamental factor in 
transmission. The requisites of an insulator for high-voltage 
work are, that it shall have a dielectric strength sufficient to pre- 
vent the current passing directly through the material, that its 
dimensions shall be large enough to prevent the passage of cur- 
rent over the outside of the insulator to its support, and that the 
resistance, both of the material and its surface, shall be sufh- 
ciently high to prevent undue loss of energy. In addition to 
these fundamental electrical requirements are those of a me- 
chanical nature involving strength and convenience. These 
properties must of course be permanent, and not liable to deter- 
ioration while in service. 

A much larger glass insulator was made having the so-called 
“helmet” form, which was probably the beginning of a type 
which is now quite common. The large glass insulator pre- 
sented mechanical difficulties in manufacture and recourse was 
had to porcelain. 

An interesting evolution then began to take place in the manu- 
facture of porcelain. There were eight or ten steps in this his- 
tory, in which insulators which were presumed by the manufac- 
turer to be satisfactory were broken down on high-voltage test. 
Porcelain which presented a beautiful smooth glazed surface was 
often found to contain internal cracks or cavities which were 
soon traversed by the current. In other cases bits of pebbles or 
other impurities were found. In still other cases the porcelain 
was not homogeneous and was not compact, or the material was 
porous and absorbed a drop of ink almost as readily as a lump of 
sugar would do. 

The under-hung form of porcelain insulator, the first form em- 
ployed, did not prove successful nor satisfactory. The insulator 
was heavy and cumbersome, and no satisfactory method was de- 
vised for holding the wire. 

Some measurements were made of the losses on the Pomona 
10,000-volt transmission line insulators. Twenty-four insulators 
were mounted on wooden pins. A wire was run along the tops 
of the insulators and a second wire connected the pins. The in- 
crease produced in the reading of a wattmeter in the primary 
of the raising transformer when the wires were connected to the 
high-voltage terminals, was taken as the loss on the insulators. 
The loss at 25,000 volts was about two watts per insulator. This 
voltage between pin and wire corresponds to 50,000 volts be- 
tween transmission wires. 


LOSSES BETWEEN WIRES. 

The loss over the surface of insulators was quite small, in fact 
almost insignificant compared with the amount of power which 
would ordinarily be transmitted. The various displays of energy 
about high-tension wires, led us to investigate and determine 
whether this loss was one of importance. In order to measure 
the loss between wires, eliminating what occurs on the insu- 
lators, it was desirable to have a considerable length of wire, to 
support it without insulators, and preferably to arrange the wires 
in such a form as to give a considerable loss. Nine wires each 
60 feet long were stretched 4 inches apart in a horizontal plane 
and were held in place by strings several feet in length at each 
end. The wires were No. 19 B. and S. gauge, 0.036 inch in di- 
ameter. They could be connected in various ways, and any pair 
or pairs of wires could be omitted as desired. 

The wires began to give a hissing or crackling sound and in 
the dark began to appear luminous at a little below 20,000 volts. 
As the voltage was increased the sound became more and more 
intense, the wires vibrated and became more and more luminous, 
until at the higher voltages they were surrounded by a coating 
of soft blue light many times the diameter of the wire. Often 
there were bright points along the wire, probably corresponding 
to bits of dust or rough places resembling points on the wire. 
The large room soon became strongly charged with ozone. 

The results of the measurements which are presented by the 
author in the form of curves, show that while the loss in the 
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transformer is less at the higher frequency the loss on the 
high-tension wires is almost the same for both frequencies, 
namely, 60 and 133 periods per second. These losses are very 
small below 18,000 volts, but increase rapidly up to 30,000 volts, 
which is about the highest pressure used. 

Measurements made upon wires at greater distances show that 
the action is considerably less as the wires are separated. The 
loss is approximately the same at 28,000 volts when the wires 
are 4 inches apart that it is at 36,000 volts when they are 16 
inches apart. The loss for a distance of 8 inches is intermediate. 

Other measurements were made, but nothing of further im- 
portance was developed. It is interesting to note that within a 
few days of the first measurements the general characteristics of 
this loss were determined, namely, that the loss between wires 
increases rapidly after a critical voltage is reached, that the loss 
is practically independent of the frequency, that it is much less 
as the distance between wires is increased. When a loss of 1,200 
watts was obtained on a total length of 540 feet of wire at only 
30,000 volts, the important bearing of this phenomenon upon 
transmission became very evident. The tests were stopped as 
preparations were begun for the continuation of the work at 
Telluride. 


TRANSFORMERS AT TELLURIDE. 


The original Telluride plants operated at 3,000 volts. Both 
the generator and the synchronous motor were wound for this 
pressure. Two transformers were furnished for the high-voltage 
tests, one for raising the generator voltage for transmission and 
the other for lowering the voltage for the motor. The windings 
were connected with a number of terminals by which the high- 
tension voltage could be varied over a wide range up to 60,000 
volts. 

Coils of similar shape were placed side by side in what is 
known as the “parallel” form of construction. Each coil had 
many layers of wire and but few turns per layer, thus securing a 
small difference of pressure between consecutive layers. The 
high-tension winding was divided into four similar coils, each 
designed to give a maximum of 15,000 volts. The individual 
coils could be differently connected, either in series or in mul- 
tiple. The low-tension coils were five in number and were pro- 
vided with loops, by which the number of effective turns could 
be varied. Three low-tension coils were placed between two 
pairs of high-tension coils and the two remaining low-tension 
coils were placed on the two ends. Between the low-tension and 
high-tension coils metallic shields were placed, which were con- 
nected to the ground for protecting the low-tension circuit from 
danger in case of accidental contact with the high-tension circuit 
and also for screening the low-tension circuit from electrostatic 
induction from the high-tension windings. The transformer was 
immersed in a case containing oil. The iron and the case of the 
transformer as well as the shields between the coils were con- 
nected to the ground. 

There was also an auxiliary transformer whose primary was 
connected across the generator terminals while its secondary 
was placed in series with the circuit to the raising transformer, 
thus either raising or lowering the generator e. m. f. as desired. 
The secondary had a number of steps so that the voltage could 
be varied at will. 


THE TRANSMISSION LINE. 


The line extends from the power station near Ames, which is 
a few miles from Telluride, Col., to the Gold King mill. The 
line passes over an exceedingly rugged country and has a total 
length of nearly 2% miles (11,720 feet). There are 62 poles, 
each carrying three cross-arms, the upper being about 26 feet 
from the ground. Each cross-arm carries two wires supported 
by insulators which are designated as follows: Large glass, small 
glass, porcelain. The large glass insulator is the same as that 
used on the circuit in the San Bernardino and Pomona plant. 
The total height is 5 inches and the maximum diameter 51 
inches. The bottom of the insulator stands 114 inches above the 
cross-arm. The porcelain insulator is 4 1-16 inches high and 57% 
inches in diameter. The bottom is 3 1-16 inches above the cross- 
arm. The small glass insulator is 31⁄4 inches in height, 4% 
inches in diameter and stands 2% inches above the cross-arm. 
This insulator is triple petticoat; the other two insulators are 
double petticoat. The circuits were strung with galvanized. iron 
wire 0.165 inches in diameter, which is No. 8 B. W. G., and about 
No. 6 B. and S. gauge. Later the circuit on porcelain insulators 
was changed to No. 6 B. and S. copper wire 0.162 inches in di- 
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ameter. The measured resistance of one of the iron wire circuits 
was 66.25 ohms at —7 deg. C. 
THE LIGHTNING PROTECTION. 

The lightning protection was laid out by Mr. A. J. Wurts, 
who previous to this time had spent some months at Telluride, 
determining the requirements for protecting the 3,o00-volt cir- 
cuit. The protection consists of choke-coils and spark-gaps of 
non-arcing metal, as described by Mr. Wurts in his paper before 
the Institute, March, 1892. 

In each line ten choke-coils were placed. Unit arresters were 
used each consisting of seven non-arcing metal cylinders and 
having six spark-gaps. 

The author then describes the tests made at Telluride and 
gives a discussion of the results as well as a general résumé and 
conclusions. These will be reproduced in our next issue. 


The Patent and Trademark Revision Committee. 


D URING the past week, a meeting has been held in this city 

of the Patent and Trademark Revision Committee, and a 
final, third meeting takes place this week in Washington. The 
first meeting was held in Chicago on Oct. 8, being a conference 
of those interested. The commission is to send in its report 
to Congress i in December. 

A commission, consisting of Peter S. Grosscup’ of Chicago, 
United States District Judge for the Northern District of 
Illinois; Francis Forbes of New York, Secretary of the United 
States Trademark Association, and Arthur P. Greeley of Wash- 
ington, Assistant Commissioner of Patents, was appointed 
by President McKinley under the provisions of an act of Con- 
gress approved on June 4, “to revise and amend the laws of the 
United States concerning patents, trade and other marks, and 
trade or commercial names, which shall be in force at the time 
such commission shall make its final report, so far as the same 
relates to matters contained in or affected by the convention for 
the protection of industrial property concluded at Paris, March 
20, 1883, the agreements under said convention concluded at 
Madrid April 14, 1891, and the protocols adopted by the con- 
ference held under such convention at Brussels, 1897, and the 
treaties of the United States, and the laws of other nations re- 
lating to patents, trade and other marks, and trade or commer- 
cial names.” 

The first meeting of the commission was held in Chicago on 
Oct. 8, when a conference was held with representative inven- 
tors, manufacturers and patent lawyers, with a view of outlining 
the policy of the movement and the plan of investigation. The 
next meeting will be held in New York on Nov. 19, and the 
final conference will take place in Washington on Nov. 22. 
The commission has been instructed to present its report to 
Congress in December. 

The convention concluded at Paris on March 20, 1883, was 
the result of the formation of the International Union for the 
Protection of Industrial Property, in which the governments 
of Belgium, Brazil, Spain, France, Guatemala, Italy, the Nether- 
lands, Portugal, Salvador, Servia, and Switzerland participated. 
In 1887 the United States joined this union and the following 
named countries have since signified their adhesion to the con- 
vention: Denmark with the Faroe Islands, San Domingo, Great 
Britain with New Zealand and Queensland, Norway, Sweden, 
and Tunis. Austria-Hungary gave notice of adhesion in 1897 
with the reservation of legislative ratification, and Salvador with- 
drew on Sept. 6, 1886. 

Although this convention is in effect an international treaty, 
its provisions have not been enforced by statute in this country. 
American inventors enjoy privileges which are denied to for- 
eigners in the Patent Office, namely, the right of filing caveats 
and the establishment of priority by proving the date of invention 
or when first disclosed to others. The right of priority accorded 
to a foreign inventor under the American patent laws begins 
not with the date at which he actually made the invention or 
with the date at which he first filed an application for patent 
for the invention in any country, but with the date at which the 
invention or description of it was made known in this country. 
With American inventors right of priority begins with the date 
at which the invention was made and disclosed to others. 

Another important matter that will come before the commis- 
sion and probably form the subject of an urgent recommenda- 
tion is the proposed modification of the feature of the conven- 
tion relating to “delay of priority.” At the- present time. the 


November 24, 1898.] 


practice of most foreign countries does not admit or provide 
for modification of original applications, and, as the convention 
requires inventors to file an exact copy of the application for 
patent in their own country with each foreign Government, 
American inventors often find themselves applying for patents 
in foreign countries on features of an invention that have becn 
declared not patentable in this country. To make the conven- 
tion of practical value to American inventors, provision must 
be made for filing copies of amended applications instead of 
the original petition. This feature is of value as it would extend 
the time in which inventors could determine whether patents are 
desirable in foreign countries. 

It is contended that the laws of the United States relating to 
trademarks need general revision. In the first place, only trade- 
marks used in foreign countries can be registered, and restric- 
tions are made denying the use of regional or territorial titles 
or family names. But the principal complaint is based upon the 
fact that American manufacturers are obliged to submit to the 
expense, inconvenience and delay occasioned by individual and 
separate registration in foreign countries, although this country 
is extending to citizens ot other nations all the rights and priv- 
ileges secured by the Union for the International Registration 
of Trademarks. This organization was founded at Madrid in 
1890 and resulted in the adoption of an agreement on April 14 
of that year by Belgium, Brazil, France, the Netherlands, Portu- 
gal, Spain, Switzerland, and Tunis. Austria-Hungary has also 
adhered provisionally, but the United States did not sign the 
agreement, and as a result American manufacturers who desire 
to extend their business in foreign lands are at a great disad- 
vantage. An arrangement between Great Britain, Spain, France, 
Switzerland and Tunis was made at the same time to prevent 
false identification of the origin of goods. 

It is urged that the United States should immediately join in 
these agreements. The advantages of the Union for Interna- 
tional Registration of Trademarks are secured through the Bu- 
reau at Berne, which upon notification by a member of the union 
simultaneously registers trademarks in all. the countries included 
in the agreement. A fee of $20 is charged for this service by the 
bureau, and the applicant has immediate protection and saves 
all the annoyance and expense that are entailed by personal 
application for registration. An effort will be made to secure 
the universal adoption of an agreement that will embody 
a uniform law for the protection of owners of trademarks in 
the use of their property. At present counterfeits are often 
registered in countries where protection is given to the first 
applicant. This often results in great hardships, as in most 
countries the use of a trademark by a person not legally author- 
ized to affix it is punishable by confiscation of the goods. 


Instructions for Testing Transformers. 


THE more extensive introduction within recent years of the 
alternating current transformer, and the resulting neces- 
sity of entrusting its care to a large number of men lacking 
theoretical knowledge, have induced various companies selling 
and installing these appliances to issue instructions for testing 
and caring for transformers. Such instructions have recently 
been issued by the Moloney Electric Company, St. Louis, Mo., 
and being stated in simple and concise language, they must cer- 
tainly prove of great value to a large number in need of such 
instructions, and are therefore printed and illustrated below, 

Drop.—To test a transformer for “drop,” connect as in Fig. 1. 

AA represents supply current of sufficient capacity to carry 
full load on transformer to be tested. BB switch on supply line. 
C volt meter connected to secondary of transformer to be tested. 
DD secondary of transformer to be tested. D’D’ primary of 
transformer to be tested. FFF & C & C ten 100 volt lamps in 
series. E switch connecting lamps to primary of transformer 
to be tested. GG primary of volt meter transformer. G'G’ 
secondary of volt meter transformer. H volt meter. 

Having made the connections as indicated above, close switch 
BB leaving switch E open, and note the reading on volt meter 
C and on H. (These readings should be identical, although this 
is not essentially necessary, as only a ratio of meter readings is 
required for an accurate test.) Now close switch E and observe 
readings of meters C and H. The difference between the first 
readings and the second will show the drop in voltage; for ex- 
ample, if after closing switch BB, C reads 103 volts and H 102, 
which on closing switch E will vary to C 102 and H 99 volts, 
we are to understand that the drop in the transformer is of 2 
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volts. This drop we deduce as follows: In the first readings H 
showed 1 volt less than C, while in the second H reads 3 volts 
less than C, or two volts less than in the first readings. 

Total drop on H: 


First reading .........e0ce0. eee ee ene re nee 102 volts. 
Second reading ......... EE E EEE AEL TEE -99 volts. 
Difference ..........00085 ere ee ee eres ree 3 volts 
Deduct drop due to supply shown on Cx EAE I volt 
Total drop sienose anaE rO a AEEA 2 volts. 


Copper Loss.—To make the test of ‘ ‘copper or C'R losses,” 
connect as per Fig. 2. 

AA is supply line of 100 to 200 volts (100 if the secondary 
is of 50 volts and 200 if it is of 100 volts). B variable resistance. 
W wattmeter of approved pattern. DD primary of transformer. 
D’D’ secondary of transformer. E ampere meter of approved 
pattern. 

After making the connections indicated above, vary the re- 
sistance until the current shown on meter E is equal to that for 
which the transformer was built. On a ten-light r00 volt sec- 
ondary this would be amperes. Observe carefully the reading 
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FIG. 1. FIG. 2. 


on the wattmeter W. When the current as shown on E has at- 
tained its proper degree, divide the reading in watts by the 
watt capacity of the transformer, and the result will be the per 
cent. 

For example: If the transformer under test is of 2,000 watts 
capacity wound for 1,000 to 50 volts and we wish to find the 
C’R losses, we will connect primary DD through wattmeter W, 
and resistance B to supply line AA of 100 volts, and secondary 
D’D’ to an ampere meter E, varying resistance until E shows 40 
amperes. We now observe that the indication on wattmeter W is 
40 watts. This is the C’R loss, which if divided by the capacity 
of the transformer, 2,000, will give 2 per cent. C'R loss. 

Core Loss Test.—To test iron or core loss, connect as shown 
in Fig. 3. AA supply line. B voltmeter. C wattmeter of ap- 
proved pattern. DD secondary of transformer and D’D’ pri- 
mary. The voltage on meter B must be equal to that which 
the secondary of the transformer is designed to deliver. Leave 
primary D’D’ open and free from case or ground. The reading 
on meter C will be the iron or core loss in watts, which to ex- 
press in percental form, we divide the loss in watts by the watt 
capacity of the transformer, i. e., the watt capacity of the trans- 
former is 1,000 and the core loss in watts as shown by meter C is 
20 watts, the core loss per cent. will be 20-1,000 or 2 per cent. 

Insulation Test—Make the connection shown in Fig. 4. AA 
100 volt supply line. BB primary or low potential coil of test- 
ing set converter. B’B’ secondary or 10,000-volt-side of testing 
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set converter. CC secondary of transformer under test. C’C’ 
primary of transformer under test. DD core of transformer. E 
case of transformer. F connection of core to case. G connec- 
tion of secondary to case. HH fuse block 10 inches long, through 
which 10,000-volt terminal B’ is connected. I one end of the 
10,000-volt coil connected to secondary of transformer. J one 
end of 10-000-volt coil and one end of primary of transformer. 
After making the connections just indicated, connect the wires 
at J for about quarter or half a minute. If the one ampere fuse 
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FIG. 3. 


FIG. 4. 


in block HH does not blow, the transformer is free from flaws 
between primary and secondary. 

Important.—It is of prime necessity to connect the leg of the 
secondary with the iron core and also with the case. 

In handling the 1¢,000-volt current extreme care should be 
exercised, as negligence might easily divert it into a powerful 
agency of destruction both to life and property. 


Motor Carriage Contests in Boston. 


A NOVEL and decidedly interesting motor carriage contest 
was held on Wednesday afternoon, Nov. 9, at the Charles 
River Park, Cambridge. The contest was under the auspices of 
the Massachusetts Charitable Mechanic Association, the man- 
agement offering $1,100 in prizes. 

Over 1,500 people witnessed the contest, and the attraction 
proved to be of much interest. 

Probably the chief event, and the first, was the speed contest, 
a two-mile pursuit race. The entries were as follows: 

De Dion gasolene tricycle, operated by K. A. Skinner; 
Haynes, Apperson & Co., gasolene carriage, operated by O. H. 
Perry; Whitney steam carriage, operated by George E. Whit- 
ney, and Whiting gasolene carriage. 

The contest was won by the De Dion vehicle in 5m. I 2-5 s. 
The Whitney steam carriage was second. 

In the brake efficiency contest, the Riker electric carriage was 
first, stopping at 6 feet 1 inch, and the Haynes gasolene carriage 
second. 

The next was the manageability contest, and in this the star 
was the De Dion tricycle. Each vehicle was called upon to pass 
between six sets of posts, turning around and coming back to 
the line. The carriage passing between all, without displacing 
any, in the quickest time, was the winner, two prizes being of- 
fered. The feat required many sharp turns. 

The De Dion “trike,” 3 feet 414 inches wide, made three trials 
without knocking down a single post, the best time being 
43 3-5s. The test won great applause. The Riker electric car- 
riage, 4 feet 8 inches wide, and the Whitney steam carriage also 
did good work in this contest. 

It should, however, be stated, in defence of the work done by 
the electric vehicle, that the distance between posts was just 
sufficient to allow the carriage with a 63-inch wheel base to 
maneuver between them. It must be remembered that a tricycle 
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which can turn in its own length has a great advantage over a 
vehicle which can only turn on a 15-foot radius. The event has 
been contested by Mr. A. L. Riker, and the result of his appeal 
has not yet been made public. 

The hill-climbing contest, of course, was won by the light 
vehicles. The Riker Electric Motor Co. had entered a standard 
carriage which was built for city service with no hill-climbing at- 
tachment on it, a carriage weighing without passengers 2,000 
pounds; with two passengers 2,300 pounds. The Stanley carriage 
with one passenger weighed 750 pounds, and the Whitney car- 
riage with two passengers weighed complete 1,000 pounds. The 
score for the Riker vehicle will probably stand as follows: First 
prize in brake efficiency, second in manageability, which has 
been contested, and second in hill climbing. The Stanley steam 
carriage ran an exhibition mile in 2m. IIs. 

The judges were Isaac H. Davis, Prof. Lanza, Col. E. H. 
Hewings, W. O. Webber and Mr. Marks. Lon Peck was the 
starter and the Chronograph Club acted as timers. The prizes 
will be awarded and announced later. 


Magnetic Iron Ore. 


It is interesting to know that certain specimens of magnetite 
surpass most kinds of steel tn their capacity of retaining magnet- 
ism. A. Abt has tested specimens of magnetite from Moravicza, 
in Siebenbürgen. They have a greater degree of remanent mag- 
netism than steel manufactured by the puddling, Bessemer, or 
Martin processes. But they are surpassed in this respect by 
certain crucible steels and by tungsten steel, a Westphalian speci- 
men of the latter showing a remanent magnetic moment of 62 
units, as against 37 for “diamond steel,” 34 for Reschicza cruci- 
ble steel, 29 for Martin steel, 15 for puddling steel, and 
only 3 for Bessemer steel. In 122 days a rod of magnetite only 
lost 1.5 per cent. of its remanent magnetism.—Abt, Wied. Ann., 
No. 9, 1898. 


The Buffalo General Electric Co. Starting Up Its 
New Machinery. 


ON the afternoon of Nov. 19, the Buffalo General Electric 
Company, Buffalo, N. Y., made a trial of the first six 
200 horse-power three-phase 352-volt synchronous motors, each 
of which is direct connected to two No. 11 Brush arc generators, 
each unit having a capacity of 250 450-watt arc lamps. They also 
started up the two motor-generator sets, each consisting of a 
30-horse-power induction motor, direct connected to a 20-kilo- 
watt 125-volt direct connected generator. These two complete 
sets form the exciters for the synchronous motors. The next day 
two large motor generator sets were started up, each consisting 
of a 425-kilowatt three-phase synchronous motor direct con- 
nected to a 400-kilowatt two-phase 62.5-cycle generator. All! 
these machines have since these tests been put in regular service. 
It is very encouraging to learn that everything started off like 
clockwork, no hitch occurring anywhere. The company are 
putting in about $25,000 worth of underground cable, made by 
the General Electric Company, to connect to the new station 
and are going to put in besides a complete Edison direct con- 
nected system underground, costing almost as much more. 


SONALS] 
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A Dinner to Lieut. W. D. Weaver. 


re OCONEE the fact that Mr. W. D. Weaver, editor of 
the “American Electrician,’ had been the only one of 
their number taking an active part in the late war with Spain, 
the electrical journalists of this city celebrated his safe return, 
after an absence of several months afloat, by a very happy little 
testimonial dinner at the Engineers’ Club on Wednesday even- 
ing, Nov. 16. Fifteen sat down to table, all of whom but two 
had been or are now connected with the electrical press, and 
not one of whom but is a personal friend of the guest of the 
evening. Those present were: Mr. W. D. Weaver, Dr. Louis 
Duncan (an old classmate), Mr. E. G. Bernard (a former engi- 
neering associate), Mr. R. W. Pope, secretary Am. Inst. Elec. 
Engrs.; Mr. G. H. Guy, secretary N. Y. Elec. Society; Mr. C. 
T. Child, “Engineering Magazine;” Mr. John McGhie, Pubn. 
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Dept. General Elec. Co.; Mr. C. O. Mailloux, Mr. G. T. Han- 
chett, Mr. S. L. Coles, “The Electrical Review;”.Mr. H. W. 
Blake, the “Street Railway Journal;” Mr. T. R. Taltavall, “The 
Electrical World;’ Mr. A. E. Clifford, “The American Elec- 
trician;’ Messrs. T. C. Martin and Max Loewenthal, The Elec- 
trical Engineer. An excellent dinner was served by the club 
steward, and the later proceedings were full of interest. Mr. 
Weaver gave a number of reminiscences and incidents con- 
nected with the war, many of which had come within his own 
observation or experience, and touched also upon the greater 
part that electricity is to play in all later naval operations. Ref- 
erence was made to the U. S. Volunteer Engineer Regiment so 
largely recruited from among electrical men, and a silent toast 
was drunk to the memory of Mr. C. G. Davenport, of that body, 
and a member of the Institute, who died at the front. Speeches 
were made by Messrs. Pope, Duncan, Mailloux, Bernard and 
Coles, and a most delightful and patriotic evening was spent. 


MR. LUTHER STIERINGER is receiving many well de- 
served congratulations on the success of the beautiful design 
suggested by him for the local Edison Electric Illuminating 
Co.’s exhibit at the Mechanic Fair in Boston. This “pergola,” 
or roofed garden is one of the best features of the show and 
pleases everybody. 


MR. G. H. WINSLOW, consulting electrical engineer, 
Schmidt Building, Pittsburg, Pa., is preparing plans and speci- 
fications for an electric lighting plant for a manufacturing com- 
pany in that vicinity. 

MR. W. H. LOCKE, manager of the Memphis (Tenn.) office 
of the Postal Telegraph-Cable Company, has been appointed 
manager of the New Orleans office, and will be succeeded by 
Mr. F. S. Kinnaird, now postal manager at Nashville. 


MR. FRANCIS E. DRAKE, formerly of the Walker Com- 
pany, and now in charge of American electrical exhibits for 
the Paris Exposition of 1900, has returned to this country with 
the Commissioner General to push the work in this country. 
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Chicago Electrical . Association. 

A very interesting paper entitled “Practical Points on Elec- 
trical Measurements” was read before the above association on 
Oct. 21, by Mr. W. B. Hale. The author, while describing no 
original tests, gave an elementary and able account of the most 
useful and practical tests used by the layman in his exterior 
work as well as by the student and experimenter in the labora- 
tory. He pointed out that voltmeters and ammeters are essen- 
tially alike in construction and operation, citing as a proof 
of this a very interesting experiment. The tests described by the 
author were the following: Measurement of ordinary, low, high 
and insulation resistances and the internal resistance of cells. 
The author concludes his paper by treating his hearers to a 
number of “don’t” paragraphs, which tell them how not to use 
the volt and ammeters; he also appends a chapter on practical 

units. 


American Institute of Electrical Engineers. 


The 129th meeting of the Institute will be held at 12 West 
Thirty-first street, New York City, on Wednesday, Nov. 23, 
1898, at 8 o’clock p. m. A paper will be presented by Frederick 
W. Carter, of London, England, on “The Design of Transform- 
ers.” Advance copies will be distributed at the meeting, or 
mailed upon application to the secretary. The paper will also 


appear in the November issue of the Transactions. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
will hold its meeting at the headquarters, 12 West Thirty-first 
street, from Nov. 29 to Dec. 2, when a most attractive and valv- 
able programme of papers will be presented, accompanied by 
several social events. The Edison station at Duane street is to 
be visited and the new Stephenson car works at Elizabethport, 
N. J., which are driven by electrical tools. On Thursday, Dec. 
I, the use of individual motors on tools is to be discussed. 
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John W. Keely. 


[N the death of John W. Keely, of Keely motor fame, which 
occurred at the inventor’s home in Philadelphia, on Nov. 
18, the world has been robbed of one of its most unique and fas- 
cinating characters and the magazines and newspapers of one 


of their most prolific contributors. Mr. Keely, as stated above, 
held a unique place in the scientific world and more so in the 
minds of the general public, for he captivated and held their at- 
tention for over a quarter of a century, managed to gather cap- 
ital from great financiers for schemes which seemed like mir- 
acles and puzzled the scientists by his profound silence. 

Mr. Keely was born in Philadelphia in 1837. His father’s par- 
ents were German and French, his mother’s were English and 
Swedish. His granfather, Mr. Ernst, was a composer and a 
leader of an orchestra in Baden-Baden. His father was an tron 
worker. Keely, early in his life, was a circus performer and a 
sleight-of-hand performer. 

Some twenty-five years ago Keely announced that he had an 
engine which went of its own accord. He called it then a “hydro- 
pneumatic-pulsating-vacuo engine.” He had a different name 
for it every year, and he made some 3,000 different engines of 
the same kind. Engineers, scientific men and capitalists made 
frequent pilgrimages to Keely’s Philadelphia laboratory to see 
the “Keely motor mote.” Sometimes it “moted” and some- 
times it didn’t, but Keely always had a great tale to tell. Keely’s 
chief accomplishment was a ready use of a jargon of scientific 
and unscientific terms. He talked about the “triune currents of 
a polar flow of force,” the “reflex action of gravity,” “chords of 
mass,” “sympathetic outreaches of distance,” “depolar etheric 
waves,” and a lot of other things which didn’t mean anything, 
but never told why his motor “moted,” and never took a patent. 
He was always going to startle the world, but never did. The 
world got tired waiting. 

Some prominent New Yorkers took Keely seriously enough 
to raise $100,000 and form a company to put his motor on the 
market. Keely spent $10,000 of this paying his debts and $60,000 
building a worthless “motor.” In 1888 he was committed to jail 
for contempt of court for refusing to explain to a committee of 
experts the working of his machine. Mrs. Bloomfield Moore. 
who had literary and scientific tastes, had a faith in Keely bor- 
dering on fanaticism and spent something like $100,000 on him. 

Opinions regarding the value and permanency of Keely’s work 
differ widely, and it is to be hoped that the machine which is 
now being built and nearing completion, will throw some light 
on the mysterious force, that “negative gravity,” as Frank R. 
Stockton called it, which this patient worker has endeavored to 
utilize for the service of mankind. 


Latimer Clark. 


N our columns last week we made the sad announcement of 
the death of Mr. Latimer Clark, C. E., F. R. S., which took 
place at his residence at Twickenham, England, on Oct. 30. 
This announcement has been received with profound regrets by 
a Jarge number of friends of Mr. Clark on this side of the At- 
lantic, and we give below a short sketch of his active and useful 
career. | 
Latimer Clark was born at Great Marlow on March 10, 
1822, and attained, therefore, the ripe age of 76 years. Though 
it is perhaps not well known. Mr. Clark was at first connected 
with the chemical manufacturing industry, and commenced rail- 
way surveying in 1847. He was appointed assistant engineer 
for the construction of the Britannia tubular bridge across the 
Menai Strait, under his brother, Mr. Edwin Clark, the resident 
engineer. During his stay at Menai Bridge Mr. Latimer Clark 
used electricity to fire a time-gun every evening at 8 o'clock. 
The attention of the chairman of the Electric Telegraph Com- 
pany was, through this, called to the young engineer, who, in 
1850, was appointed assistant engineer to the company, under his 
brother, becoming afterwards their engineer-in-chief and con- 
sulting engineer. 
Many improvements in the telegraph system were subse- 
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quently introduced by Mr. Clark; and a very able report on the 
subject of underground telegraph wires was prepared by him in 
1860, which was embodied later in the Government report in 
1861. He was the first witness to the retardation of electric sig- 
nals by induction in submarines lines, and to demonstrate that 
currents of low tension travel as fast as those of high tension. 
In 1859, Mr. Clark invented and patented the double cup insu- 
lator for overland telegraph wires, now so largely employed 
throughout the world. To him is due the important invention, in 
1854, of the pneumatic transmission of messages, now so largely 
used. The invention of a method of protecting submarine cables 
by Clark’s compound followed in 1858. In 1860 he acted as a 
member of the committee appointed jointly by the Government 
and the Atlantic Cable Telegraph Company to inquire into the 
whole subject of submarine telegraph cables. Mr. Clark was 
also for many years engineer to the Indian Government caile 
lines in the Persian Gulf. His determination of the effect of 
temperature on the insulation of gutta percha cables, in connec- 
tion with Sir Charles Bright, in 1863, proved highly valuable, 
and is still in daily use. He also, with the same gentleman, orig- 
inated in 1861 the system of electrical measurement in ohms, 
volts and farads, which has now come into universal use, and 
has conferred such vast benefits on electrical science. The paper 
on this subject was read at the British Association at Manches- 
ter in September, 1861, before the formation of the well-known 
British Association Committee on Electrical Units, and led to 
the appointment of that committee. He is also the inventor of 
the well-known Clark’s standard cell. 

As head of the firm of Clark, Fords & Co., Mr. Latimer Clark 
has been connected with the submergence of some 100,000 miles 
of submarine cables in all parts of the globe. We may mention 
the publication by him, in 1868, of a Treatise on Electrical 
Measurement, and in 1871, in conjunction with Mr. Robert Sa- 
bine, of his electrical tables and formulz for operations in sub- 
marine cables, besides other papers of great value. Mr. Latimer 
Clark has taken out a large number of patents in different coun- 
tries, many of his inventions being of great value. For a num- 
ber of years a partner in the engineering firm of Clark & Stand- 
field, and the late firm of Latimer Clark, Muirhead & Co., he 
has brought out many important improvements in different 
branches of engineering, and was still head of the firm of Clark 
& Standfield, the well-known dock engineers. Mr. Clark was the 
author of several astronomical works, and of a valuable diction- 
ary of metric and other useful measures. Besides being a Fellow 
of the Royal Society, he was a Chevalier of the Legion d’Hon- 
neur and past president of the Society of Telegraph Engineers. 
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Favorable Conditions. 


The conditions of trade throughout the county, of export 
trade, and of the stock market, remain very satisfactory, and 
there seems no good reason to question their permanence. Some 
idea of the general activity may be formed from the fact that 
the bank clearings last week were the heaviest on record by 
Bradstreets and $200,000,000 in excess of the heaviest previous 
week of which there is any record. 

During the past week, 7,215 shares of Western Union were 
sold, closing at 9314; of General Electric, 7,375 shares, closing at 
82, and of New York Metropolitan Street Railway, 38,414 shares, 
closing at 1745%. All stocks were strong, and the sales of bonds 
were phenomenal. In Boston, American Bell Telephone sold up 
to 282, and West End Railroad at 88. 

The metal markets remain strong and firm, copper, New York, 
being quoted at 12.87%. 


MANHATTAN ELEVATED report for the last quarter 
shows a loss of 3,000,000 fares and although the general showing 
is bad, charges nothing off for depreciation. There are many 
people who think an effort is being made to let the property run 
down, shake out the weaker stockholders, and then “boom her 
up again” with electricity. In 1893 the passengers carried were 
219,000,000. For the last year they are less than 179,000,000, or 
a loss of 40,000,000 passengers a year. 
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The Storage Battery Supply Co., N. Y. 


On September 12, 1898, the Storage Battery Supply Com- 
pany was incorporated under the laws of the State of New 
York. For the past seven years this business has been carried 
on by Theodore D. Bunce. All lines of storage battery work 
have been underteken, including manufacture, rental, recharg- 
ing and repairing. With increased capital and better facilities, 
the company intend to manufacture a larger line ot goods, to car- 
ry a larger stock of cells for rental service, and in every way 
to improve the business to meet the growing demand. They 
will issue at an early date illustrated circulars descriptive of their 
work in all its branches, which will include standard cells in 
glass and rubber jars, cased batteries of every description, medi- 
cal and dental outfits, carriage and yacht lighting plants, and 
full details relating to the rental and recharging of batteries. 


Imperial Rheostats. 


THE accompanying cuts, Figs. 1 and 2, represent two differ- 

ent forms of motor speed regulators, manufactured by the 
Ohio Electric Specialty Mfg. Co., of Troy, O. Fig. 1 is the 
floor type of motor speed regulator, regulating a 7% h. p. motor, 
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FIG. 1. 


giving 15 gradations of speed and standing a continuous flow of 
current with motor at full load. Ample ventilation is given 
throughout the entire rheostat, and as a whole it is constructed 
in a very substantial manner. 
Fig. 2 represents the wall type of speed regulator, giving 5ix 
different speeds. It has been in successful operation for a num- 
ber of months controlling ventilating fans, etc. This rheostat 1s 
built in a very compact form, with resistance coils readily acces- 
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sible. Special resistance wire is used in all these boxes and the 
coils are wound in a way which prevents short-circuiting. ` Be- 
ing constructed as far as possible of slate and metal, the boxes 
are rendered fireproof. The arm for inserting resistance is 
hinged in such a manner as to obviate any looseness, and no 
adjustment is required; it insures a closer contact the heavier 
the load it is required to carry. All contacts have ample capacity 
and as to finish they are said to be second to none on the 
market. These boxes are finished with automatic release if re- 
quired, the device for inserting resistance being the same that is 


FIG. 2. 


used on their well known motor starter having automatic re- 
lease. 

Handsomely marbelized slate is used on the face of all these 
rheostats, together with other symmetrical parts, making them 
an ornament wherever they are placed. 

This company is making a special effort in this department 
to increase this part of their business, which they have made a 
specialty of for some time past. Additions are being made con- 
stantly to enable them to make prompt shipments. 


Emerson Special Slow Speed Laboratory Motor. 


a special slow speed laboratory motor, shown below, has 

been placed on the market by the Emerson Electric Manu- 
facturing Company, St. Louis, Mo., in response to a general 
demand for an alternating current motor giving more power than 


EMERSON SPECIAL SLOW SPEED LABORATORY MOTOR. 


can be obtained from the ordinary small sizes of induction motor 
types, and less than the regular alternating current power mo- 
tors of half horse-power and upward. They are intended for 
use on plate glass machines, dental work, small pumps and simi- 


THE ELECTRICAL ENGINEER. 


525 


lar uses. Its extremely low speed gives it quite a strong torque 
at the pulley and makes it much more convenient to arrange 
for direct belting or gearing without the ‘intervention of coun- 
tershafts. 

The machine develops three or four times the power of the 
ordinary 16-inch fan motor and is considerably lower in price 
than the 4 h. p. alternating current power motors. Prices and 
further details will be cheerfully furnished on application. 


A New Line of Lakon Transformers. 


Te Lakon Company, of Elkhart, Ind., has recently pub- 
lished a booklet entitled “The Lakon—A Book for the 
Busy Man on Alternating Currents and Transformers.” A 


LAKON TRANSFORMER, REAR OF CASE, SHOWING HANGING 
DEVICE. 


unique feature of this booklet is a description of the principles 
of alternating currents, with special reference to their application 
to transformers. The book describes the new line of transform- 
ers which this company have recently placed upon the market. 
These transformers are of the oil type, and, although they may 
be used without oil, the company strongly advise the use of 
oil in all sizes, as the oil aids in the dissipation of heat and pre- 
vents deterioration of insulation due to high temperatures. A 
pair of very strong and simple all-porcelain fuse boxes are fur- 
nished with each transformer. 

The method of hanging is extremely simple. It is with ex- 
treme ease and facility that the light Lakon hanging hook can 
be held in position and lag screws and bolts put in place by one 
man, and when the transformer is hoisted to be hung upon the 
hook it can be swung into position and quickly and easily low- 
ered into the hanging hook. 

A transformer having a high full load efficiency will not nec- 


FUSE BLOCK OF LAKON TRANSFORMER. 


essarily have a high all-day efficiency, and it is the all-day efh- 
ciency which is important. In order to secure a high all-day eft- 
ciency the transformers have been designed for a very low core 
loss and good regulation is secured by a symmetrical arrange- 
ment of the windings and a liberal use of copper. The primary 
and secondary cables are brought out on opposite sides of the 
case through heavy porcelain bushings, and are firmly cemented 
into the porcelains, so that there will be no chafing or wearing 
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away of the insulation where the cables come through the case. 

The ageing of iron has been investigated by this company and 
they will replace within two years any transformers that will 
show any marked change in efficiency due to ageing of iron. 

In the Lakon transformer the coils are so arranged that a very 
large surface of copper is exposed to the oil so that the tempera- 
ture is kept down to a very low figure. 

The transformers are designed to withstand a very high break- 
down test between primary and secondary and between primary 
and core. While a very high insulation between primary and 


INTERIOR VIEW OF LAKON TRANSFORMER. 


secondary is a safeguard against burn-outs from lightning, a 
transformer cannot be made in which the insulation ın itself is 
enough to withstand the extremely high potential of a lightning 
discharge and the company advocates a more general use of 
lightning arresters. Metallic ground shields will be placed in 
transformers when specified, but they do not advise the use of 
them on account of the increased danger of a puncture in the 
insulation due to a lightning discharge. The ground shield 
being connected to earth affords a free path for lightning, and 
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fore you to illustrate the combination of the Auxiliary and the 
Montauk Multiphase alarm cable, which is absolutely and solely 
a thermostat—the automatic transmitter telegraph for the inte- 
rior of buildings, doing away with or aiding night watchmen who 
have long rounds to make, or it may be connected from the 
outside with the fire alarm system. The flame from an ordi- 
nary match will set it off anywhere.” 


Safety Appliance Company’s Roof Drainer. 


Anyone who has had the misfortune of riding in an open 
car during a rainstorm has had good cause to feel ill- 
natured upon finding the seat which he wants to occupy covered 
with water. The Metropolitan Street Railway Company, of New 
York, were quick to perceive this feature, which they at once 
remedied by fitting their cars with the well known roof drainer 
manufactured by the Safety Appliance Company, Limited, Went- 
worth Building, Boston, Mass. It consists of a drip rail placed 
on the under side of the name plate and connected with hollow 
grab handles. These take all the water and convey it under the 
running board, where is is deposited on the track. These drain- 
ers find considerable favor with street railway men, and are 
fully described in a handsome pamphlet issued by the above 
named company. 


Westinghouse Gas Engines. 


AT the electrical exhibition in New York last May there was 

exhibited a Westinghouse three-cylinder gas engine direct 
connected to a dynamo which attracted a great deal of attention. 
These engines, which have been on the market for a little over 
two years, have already become very popular with central station 
men and engineers of isolated plants. It was first publicly ex- 
hibited at the Pittsburg Exposition in the autumn of 1896. The 
total number actually built is 216, with an aggregate horse power 
of 10,179. One hundred and fifteen of these engines are in the 
course of construction at the present time. It may be interest- 
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they believe that the transformer is more liable to be burned out 
by lightning when ground shields are attached. The ground 
shield will prevent the lightning discharge from appearing on the 
secondary circuit, but it is not a protection to the transformer. 

This company manufacture transformers for alternating cur- 
rent arc lamps, step-up and step-down transformers, and trans- 
formers for special purposes, such as electro-cautery, electric 
winding or testing purposes. 


Fire Engineers in St. Louis. 


During the recent meeting of the International Association of 
Fire Engineers in St. Louis, they were shown the auxiliary fire 
system. The report says: “On the suggestion of Chief Bosch, 
Superintendent of Fire Alarm Telegraph System, of Newark, 
N. J., the auxiliary fire alarm system was shown to the members. 
After the exhibitor had demonstrated to the convention the 
benefits and advantages of the use of this auxiliary fire alarm 
‘service, he explained that this auxiliary fire alarm was first intro- 
duced by the Gamewell Company. Then the Auxiliary Company 
concluded that it would be better for all concerned if they took 
an interest in its management, and since that time have en- 
deavored to perfect it and make it, as far as it is used, absolutely 
reliable. Recently they had combined with the original auxil- 
iary telegraph, and used what is known as the Montauk Multi- 
phase automatic fire detective cable. The exhibit is placed be- 


ing to state that the average consumption of Pittsburg natural 
gas per brake horse power per hour, on engines of from 20 to 30 
h. p., is 12 cubic feet. It is somewhat more on smaller sizes and 
less on the larger ones. The two-cylinder engines are built from 
10 to 70 h. p. and the three-cylinder ones from 28 to 750 h. p., 
the latter being the largest gas engine ever built by any manu- 
facturer. These gas engines regulate by adjusting the charge ad- 
mitted in proportion to the load. The number of explosions is 
constant. This explains the smooth, steady and comparatively 
noiseless action. 

The two-cylinder engine receives an impulse at every revolu- 
tion and the three-cylinder ones an impulse every two-thirds of 
a revolution. The power ratings are conservative, and are given 
in actual or brake horse power—not indicated. Every engine 
has a surplus capacity of 10 to 15 per cent. above the rating. The 
engines are manufactured by the Westinghouse Machine Com- 
pany, Pittsburg, Pa. 


BRIDGETON, ME. The new bridge just erected for the town 
of Bridgeton has a clear span of 36 feet, a roadway of 22 feet 
wide and a sidewalk 6 feet wide. It is of steel throughout except 
the floor plank, having latticed girder trusses and steel beams 
for the floor. The Berlin Iron Bridge Company, of East Ber- 
lin, Conn., were the contractors for furnishing and erecting 
the bridge. 
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New Lamp of the Lynn Incandescent Lamp Co. 


T HE Lynn Incandescent Lamp Company, of Lynn, Mass., 

have placed on the market a new lamp which is specially 
adapted to street car lighting, boats, hotels and office buildings 
for the reason that it can be placed in any position, even hori- 
zontal, without the filament drooping. The filament is shorter 
and larger in diameter than those of other makes, and being of a 
definite diameter, insures a uniform current consumption. This 


NEW “LYNN” LAMP WITH SUSPENDED FILAMENT. 


is an important feature in lamps placed in series. Another fea- 
ture is that it is not injured by vibrations of car or boat. This 
company, we understand, are the only renewing company also 
making new lamps, and consequently the only one that can ex- 
change either new or renewed lamps for burned out ones. They 
can be addressed for price lists and circulars and their method 
of maintaining a supply of lamps “at rock bottom prices.” 


> SOUTHERN NOTES 


BLACKSBURG, VA. The Montgomery Intelligence Com- 
pany have just completed ten exchanges in the county, of 50 
drop capacity each, besides some thirty odd miles of toll line. 


More work is in contemplation. All the apparatus used is that 
manufactured by the American Electric Telephone Company, 
and their “Express” board is used in each exchange. The presi- 
dent of the company is Hon. A. A. Phlegar; treasurer and man- 
ager, Mr. Aaron Graham; electrician, Mr. L. H. Lancaster, cf 
Blacksburg. 

HARPER’S FERRY, W. VA. The city council have awarded 
to the Harper’s Ferry Electric Light and Power Company the 
franchise and contract for lighting the town with arc and in- 
candescent lights. Mr. John L. Livers has the contract for 
erecting this equipment and expects to have the plant in opera- 
tion before January 1, 1899. 
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MR. E. L. POWERS, 150 Nassau street, New York City, and 
Monadnock Block, Chicago, is issuing two excellent directories 
in cheap but handy and complete form, brought right up to date 


every few months. One is devoted to electric lighting compan- 
ies and one to electric street railways. The information is very 
copious and detailed. We commend these quarterly publications 
heartily to our readers. 

MR. W. W. BOSTWICK, JR., formerly representing the 
Western Telephone Construction Company, of Chicago, in this 
city, has now become connected with the Schmidt & Bruckner 
Electric Company, and is already doing a large business for 
them in their telephonic and other specialties. 

THE EDDY ELECTRIC MFG. CO., of Windsor, Conn., 
have opened a direct office at the Central Building, 143 Liberty 
street, of which Mr. H. B. Coho is the manager. He represents 
all the lines of their large and popular product in motors, dyna- 
mos, platers, etc. 

EDISON JUNIOR ELECTRIC LIGHT AND POWER 
CO. has been formed under the laws of West Virginia, with 
headquarters in New York City, capital subscribed, $100, with 
privilege of increasing to $500,000. Its purpose is to make, sell 
and deal in electrical apparatus, batteries, etc. Stock is held by 
T. A. Edison, Jr., V. Robinson, H. Ç. Hepburn, E. A. Drake, 
C. S. Henry, R. M. Jordan, J. G. Batterson, Jr., and F. J. Stone, 
all of New York City. 

EDISON-BROWN PLASTIC BONDS have been bought by 
the government for the Naval Proving Ground, Indian Head, 
Md., for the electrical connection of steel rails. The first order 
is for eight hundred pairs. The engineers advising the govern- 
ment had been watching some bonds for about two and one-half 
years. A further order has since been given, making a remark- 
able testimonial. i 

AMERICAN ENGINE CO., Bound Brook, N. J., have just 
shipped a 25 k. w. direct connected plant for the Porvenir sugar 
estate in the Republic of San Domingo, the first of the kind 
there. The company are also installing a 35 k. w. plant complete 
of their own manufacture in the Grenoble Apartment House, 
West Fifty-seventh street. 

SCHMIDT & BRUCKNER ELECTRIC CO., 209 Green- 
wich street, New York, is branching out into many specialties 
both in regard to interior and exchange telephone apparatus, 
and invites all parties who are in the market for telephone ap- 
paratus of any description, to drop in and see them and look 
over their goods and their manufacturing facilities for turning 
out fine work. They make a specialty of selling transmitters 
separate, and the demand is continually on the increase for this 
line of goods. They advise us that they will be pleased to send 
samples of their new arm or other parts to any parties desiring 
to investigate their apparatus. They have also a very hand- 


some “Poster” that will be mailed for the asking. 


THE WESTERN ELECTRICAL SUPPLY CO., of St. 
Louis, Mo., who are agents for the Adams-Bagnall arc lamps, 
report the new enclosed alternating arc lamp a perfect success, 
away beyond their expectation, and is fully up to the usual high 
standard of the Adams-Bagnall lamps for other circuits. They 
are now prepared to furnish these lamps and solicit correspond- 
ence from all interested. 

GREGORY ELECTRIC CO. has been formed in Chicago 
with a capital stock of $100,000. The incorporators are Charles 
E. Gregory, G. A. Fargher and George K. Wadsworth. 

THE “IMPROVED PERFECTION” GUARDS of the W:n. 
Inglis Wire and Iron Works, 68 West Congress street, De- 
troit, Mich., are very popular among central station people 
through the country and have proved meritorious in every re- 
spect as a guard for lamps. They will be glad to answer in- 
quiries, send samples, etc. 

FOSTORIA INCANDESCENT LAMP CO. have opened 
an Eastern office in the White Building, 95 and 97 Liberty street, 
New York City, where the Crouse-Tremaine Carbon Company 
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will also have their headquarters. Mr. H. Stillson Hart is the 
Eastern representative and will be glad to be favored with in- 
quiries, calls and orders. 

“WESTERN ELECTRIC CO. has in stock a large and com- 
plete assortment of weatherproof sockets and receptacles for 
Thomson-Houston, Edison and Westinghouse bases. Orders 
for material of this kind will receive prompt attention. 

KOKOMO, IND. A visit to the Kokomo Telephone and 
Electric Manufacturing Company’s new plant here will well re- 
pay the visitor. He is at once impressed with its complete 
equipment, its splendid offices and its neat appearance. This 
company, although young, is well in the van among telephone 
manufacturers. Success is due to the excellent quality of its 
product and to good business management. Mr. Lawrence Sni- 
der is president, and Mr. J. P. Hutchings, secretary. It has just 
issued catalogue No. 5, which is up to date, and anyone inter- 
ested can have a copy for the asking. 

WESTINGHOUSE ELECTRIC & MFG. CO. has recently 
secured a contract from the Wabash Paper Co., Wabash, Ind., 
for the generator and motors for a factory transmission of 300 
kilowatts. The generator will be two-phase, direct connected 
to an Allis cross-compound condensing Corliss engine. This 
will be the first calendered paper mill in the West to adopt 
electric drive. 

GEO. W. PATTERSON, 1539 Marquette Building, Chicago, 
reports a phenomenal success for his “Jubilee Souvenir,” “His- 
tory of the Spanish-American War with Handy Atlas Maps,” 
and now extends a cordial invitation to those handling or 
using American Circular Loom flexible conduit, Boston Elec- 
troduct steel tube, Gordon or Law primary batteries, Welsbach 
or New Era electric gas lighters or Standard knife switches, to 
call at his office and secure a copy of this valuable souvenir. 
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THE AMERICAN PEGAMOID CO., 346 Broadway, New 
York, advertises the aluminum paint. This has the appearance 
of frosted silver and is the latest application of aluminum. It is 
said to dry quickly, that it is untarnishable, washable and proof 
against water, oil, grease and the weather. It makes an excel- 
lent protection for dynamos, motors, arc lamps, and work in 
general. A sample bottle will be sent by mail for 25 cents. 

THE EDISON LAMP WORKS, Harrison, N. J., remind 
their friends that Christmas is coming and that electric decora- 
tions will be in order. They are prepared to ship thousands of 
miniature decorative lamps and receptacles under a few hours’ 
notice. They advise that no delay will be made in filling orders. 

AMERICAN REFLECTOR AND LIGHTING CO., Chi- 
cago, Ill., illustrate their advertisement with the cut of one of 
their popular reflectors. They are all of pleasing appearance and 
neat, for which they are designed. 

THE VICTOR TELEPHONE MFG. CO., 166 South Clin- 
ton street, Chicago, Ill., say that science and art go hand in hand 
in the make-up of Victor apparatus, and as an instance they call 
attention to their style “K” telephone as adapted to long dis- 
tance and toll line work. 

E. A. HUEBSCH & CO., 31 Rose street, New York, say 
that their year books are much better than calendars as a means 
of advertising. Will be glad to furnish particulars on inquiry. 

B. F. STURTEVANT COMPANY, Boston, Mass., advertise 
the Sturtevant generating sets with horizontal engines in sizes 
up to 75 k. w. They are made in seven distinct types and 36 
sizes. Their “G” describes them. 

HUEBEL & MANGER, 28 Grand avenue, Brooklyn, N. Y., 
advertise cast bronze push buttons of all styles and finishes. 

WESTERN ELECTRIC CO., Chicago and New York, call 
attention to their metal shades of standard quality as being prac 
tical, useful, durable and therefore economical. i 

WESTINGHOUSE ELECTRIC AND MFG. CO., Pitts- 
burg, Pa., remind the public of the developed and perfected 
“Tesla” induction motor. This is the only motor supplying Ni- 
agara power in Buffalo. They challenge comparison of its sim- 
plicity for construction and operation. 

WESTINGHOUSE MACHINE CO., Pittsburg, Pa., say 
that everybody knows that they build big engines, but every- 
body does not know that they build small ones. They say fur- 
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ther that each and every order receives their most careful atten- 
tion. 
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MR. JESSE W. STARR, Room 2, Unity Building, Hart- 
ford, Conn., has jnst bonght the charter of the Willimantic, 
Conn., Street Railway Company, and will require boilers, en- 
gines and all other apparatus necessary to equip ten miles of 
road. He will be glad to receive inquiries and propositions. 

NORTHBORO, MASS. The General Electric Company is 
putting a six-pole generator in the power house of the Worces- 
ter and Marlboro Street Railway Company, and the Green En- 
gine Company, of Providence, will furnish a 500 h. p. engine. A 
local paper states that the “amateur” has arrived, but this is not 
understood as applying to the engineer in charge of construc- 
tion. 

THE POPE MFG. CO., of Hartford, Conn., has issued the 
Columbia Desk-pad Calendar for 1899. This handy reminder 
has been for years one of the most pleasing of special advertis- 
ing features. We note that the new calendar is very similar in 
design and make-up, to the 1898 calendar, although it has more 
artistic covers and is more profusely illustrated. Any person 
may obtain a copy by applying to the nearest Columbia dealer 


or by sending five 2-cent stamps to the Calendar Department, 
Pope Mfg. Co., Hartford, Conn. 
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The Postal Telegraph Company’s Caravan. 


TE idea of using highway cars for telegraph gangs, while 
working in desolate regions, suggested itself to Foreman 
McCollum, of the Postal Telegraph Co., during the season of 
‘95, while he was using tents along the highway, crossing the 
mountains near Carbondale, Pa. During the following season 
his project received the sanction of Mr. C. M. Bills, then super- 
intendent of construction, and during the summer of ’97 the first 
outfit, which was somewhat crude, was built under Mr. McCol- 
lum’s direction. The results were so satisfactory, however, that 
early in the season of ’98 Mr. McCollum, who has succeeded to 
the position of general foreman, submitted to General Superin- 
tendent of Construction Cochran plans for the cars now in use. 
Mr. Cochrane, after going over the matter very carefully and 
suggesting some improvements in the matter of construction 
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The dining room car is divided into three compartments, 
namely, dining room, kitchen and cook’s sleeping room. The 
sleeping room is 6 feet by 8 feet, equipped with two spring beds 
6 feet long by 2 feet 6 inches wide, one above the other; two 
chairs, wash stand, bowl, pitcher, looking glass, comb, brushes 
and other necessary toilet articles. The floor is covered with 
Brussels carpet. The kitchen is 8 feet by 8 feet, equipped with a 
No. 9 steel range and all necessary cooking utensils. The 
kitchen cabinet is partitioned off, for convenience in storing 
cooking utensils, and so forth, the top of the cabinet being used 
as a kitchen table. The dining room is 18 feet 6 inches long, 8 
feet wide, equipped with a table 17 feet long, arranged to accom- 
modate 20 people. A bench is built along the side of the car 
to be used as seats on one side, while folding camp chairs are 
used on the other side. On the opposite side of the car is a cup- 
board 6 feet wide and 14 inches deep, extending from floor to 
ceiling, furnishing storage for dishes, glassware, cutlery, etc. 
Next to that are bins to store vegetables, flour, meal, and so 
forth. The car is fitted with a refrigerator 8 feet 6 inches by 2 
feet 8 inches, and 5 feet long, which holds 400 pounds of ice and 
has sufficient room to care for milk, butter and meat necessary 
for 20 men. Shelves are arranged under the dining room table 
for storage of canned goods, with capacity sufficient to accom- 
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THE POSTAL TELEGRAPH-CABLE COMPANY'S CARAVAN. 


and equipment, authorized the general foreman to proceed with 
the work of building two outfits which should be first-class in 
every particular. These cars were built and put into service at 
once, having given great satisfaction and proving an inestimable 
convenience.:: A description and illustration of the caravan and 
its equipment is given below. 

The length of the cars is 22 feet, width 8 feet 6 inches; height 
6 feet 6 inches, with a 6-inch rise to centre of roof. The cars 
rest on five built-up sills 3 inches by 6 inches. running length- 
ways, made of the best quality Georgia pine. On these sills are 
laid two thicknesses of best Georgia pine matched flooring, 
making flooring 2 inches in thickness. The frame of the cars is 
of the best quality of white pine 2 inches by 2 inches for stud- 
ding. Plates on which the rafters rest, and to which the stud- 
ding is fastened, are of best white pine, 2 inches by 4 inches. 
The rafters are of cypress, 2 inches by 6inches. They are placed 
about 2 feet apart, making a very stiff, though light, frame. The 
siding is of the best 34-inch white pine protected by several coats 
of white lead and oil and finished with one coat of zinc and oil. 
The cars are sealed inside with 34-inch by 2-inch cypress, over 
which is laid one thickness of heavy paper covered with the best 
quality of tin roofing. 


modate 200 cans. The cars have five windows on each side, 24 
by 30 inches, and a door at each end 2 feet 6 inches wide by 6 
feet high. The windows are hinged from the top so that they 
can be swung out to admit air, and at the same time exclude 
rain. The windows and doors are fitted with screens to exclude 
flies and other insects. The equipment of the car includes table- 
cloths, napkins, dish towels and other table linen necessary for 
the accommodation of 20 men. 

The sleeping car is of the same size as the dining room car, 
equipped with eighteen spring bed bottoms, arranged in two 
rows on each side of the car. The beds are 2 feet 6 inches wide 
and 6 feet long. They are furnished with cotton mattresses, 
feather pillows, cotton sheets and pillow slips. Three pairs of 
woolen blankets are furnished for each bed. Hooks are arranged 
in convenient places to hang clothes and shoes, and proper stor- 
age room is furnished for the men’s grip sacks and light bag- 
gage. In the aisle between the beds is a strip of Brussels car- 
pet extending the entire length of the car. At one end of the 
car is a stove capable of heating the entire car in ordinary 
weather. The car is so arranged that room can be made for an 
additional stove at the other end in severe weather. In the front 
end of the car has been built a writing desk and cabinet of suff- 
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cient size to enable one man to work comfortably. This is for 
the accommodation of the foreman, and serves as a secure place 
for keeping all necessary papers, vouchers, etc. It also furnishes 
a place for members of the gang to write letters or do similar 
work at odd times. The car is liberally supplied with towels, 
brushes, combs and necessary toilet articles. The cars are in 
charge of a man and his wife, the man acting as janitor and 
man-of-all-work about the camp, the woman acting as cook. 
The cars are swept every day and scrubbed twice a week, oftener 
if necessary, being kept at all times scrupulously clean. The 
trucks on which the cars are mounted weigh 1,600 pounds each. 
Front wheels are 32 inches in diameter, rear wheels are 38 
inches in diameter, and are fitted with 4-inch tires, and are set 
to track 6 feet. The front axle is fitted with a complete circle, 
and the body of the car is mounted high enough to allow the 
front wheels to turn under it. making it possible to turn the cars 
around in a small space. The trucks are warranted to carry 
10,000 pounds each. The estimated weight of each car, includ- 
ing trucks and equipment, is 8,000 pounds. They are usually 
moved about 4 miles, two teams being attached to each car, al- 
though on fairly level roads they have been moved with one 
team each. 

With each camp outfit is a cable truck capable of carrying 
3,000 feet of 25-conductor cable. The truck is built especially 
for this purpose. The reel is enclosed underneath, and the truck 
is fitted with a semi-circular cover which closes over the cable 
from the top and protects it when not in use. This cable is de- 
signed to prevent interruption to business when repairing lines 
and transferring wires. It is placed in circuit and is used where 
old wires are being taken down and new ones put up, or where 
wires are being transferred. The Postal Telegraph-Cable Com- 
pany has three of these outfits in use, one near Elmira, N. Y.; 
one near Baltimore, Md., and one near Somerfield, Pa. The 
dimensions of the cars are such that they can readily be shipped 
on ordinary flat cars over any rialroad, if desired. 


Government Pay Telephone Stations in Paris. 


A special dispatch from Paris of Nov. 15 says: The French 
Government has solved the much vexed telephone problem and 
will at once introduce in Paris, and all the larger cities of the 
country, a new system of telephone service. 

The plan provides for the erection of a large central station 
and a number of substations in different parts of the city. Waiut- 
ing rooms will be provided for the accommodation of the send- 
ers and receivers of messages. The latter will be delivered from 
substations or from the central station at a cost of five cents. 

It is believed that under the new system the public will be bet- 
ter accommodated than ever before and that the cost of service 
will be reduced to the lowest point consistent with cost of main- 
tenance. 
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Surface Contact Electric Railways.—II.' 


BY EDWARD H. JOHNSON. 
THE LEAK CIRCUIT. 

HIS invention was the direct result of the frequent recur- 
rence of a “live” section, consequent upon the leakage of 
current from the high potential button to the low potential or 
switch button, resulting in the maintenance of the magnetic 
switch in a closed position and a consequent “live” section after 
the car had passed instead of allowing it to open and clearing 

the section as it should. 

By interposing the track rail, i. e., the negative conductor, be- 
tween these two buttons, electric connection between them was 
made absolutely impossible except through the motor, hence a 
switch magnet could only be energized by the motor current. 
which is, of course, interrupted by the passing of the car—and 
never by the leakage current which, being independent of the 
car, remains as a source of evil. The importance of this pro- 
vision against accidental electrification of the street, as well as 


1Read before the N. Y. Elec. Society, Nov. 16, 1898, at the College of 
the City of New York. 
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its efficacy as a remedy, is acquiesced in by every one who has 
thus far considered the subject. 

Fig. 6 will fully illustrate the manner in which the leakage cur- 
rents are effectively guarded against. Upon examination of this 
diagram it will be noted that the magnet operating coils are 
contained in a circuit leading from the track rails to sectional 
rails placed outside of the same. As the current which energizes 
the magnets travels in a direction from the sectional rails to the 
track rails, it follows that any leakage from the sectional service 
conductors SC’, SC*, SC’, etc., could never reach the outside sec- 
tional rails and cause a current to flow from said sectional rails 
to the track rails by way of the coils, all the leakage current 
necessarily being absorbed before it passes the negative track 
rails. 


THE INTERCONNECTING FACTOR. 


Experiments with the sectional rail system developed the im- 
perative necessity for a “time allowance” for the operation of 


FIG. 6. 


the switches before demanding current of the successive con- 
tact buttons or rails as the car progressed; this demand for time 
allowance is, of course, increased as the speed is increased. It is 
a fact that without such provision a car running IO or 12 miles 
per hour would “run away” from the current—that is to say, 
the car would pass over a button so quickly that its switch would 
not have time to act and, consequently, the motor current not 
only failed, but destructive sparking at the switch contacts en- 
sued. It is, of course, apparent that in the case of high speed 
trunk line roads this defect would be fatal. As to the efficiency 
of the means employed to give the requisite time allowance in 
a reliable and positive way, it needs only that the fact be stated 
that the current employed for actuating any given magnet is car- 
ried forward to and utilized in actuating the next succeeding 
one. If, therefore, the current employed is sufficient to ener- 
gize the first, it must of necessity be sufficient for the next, thus 
ensuring the operating simultaneously with the first and not at 
some indefinite period thereafter. 

The connection diagram, Fig. 7, will fully illustrate the man- 
ner of interconnections between the operating switch coils. For 
instance, the current will flow from sectional conductor SC‘ 
through wire W‘, through upper coil of magnet M7’, then by the 
interconnecting wire W* around the lower coil of magnet M’ to 
the track rail. 

MISCELLANEOUS FACTORS. 

In the progress of development ensuing from the continuous 
chain of experiments conducted by us, many deficiencies not 
otherwise discoverable were made manifest. Among these were 
the following: 

ist. The fact that the surface leakage from the high potential 
button to the track rails would suffice to keep the switch mag- 
net energized if it were in the circuit between the main feeder 
and the high potential button. This led to a complete reconsid- 
eration of the electrical circuits. To remedy the difficulty the 
switch magnet was finally placed in circuit between the motor 
and the track rails, instead of between the high potential button 
and the motor, thus ensuring the absolute isolation of the 
switch magnet after the passage of the car. This was a new 
provision against the hurtful effects of leakage, as will be seen 
from this statement of its specific purpose and function, and 
quite different and apart from that provided for in the leak 
circuit. 

2d. The fact that the interconnecting feature as originally 
worked out for street railway work would not operate with equal 
efficiency in both directions, and, therefore, though fairly satis- 
factory for street car work, would not at all fulfill the require- 
ments of trunk line work; this led to its further consideration 
with consequent result of a circuit arrangement affording 
equally effective operation in either direction. 

3d. The fact that when a motor attained a speed which caused 
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its counter e. m. f. to approximate closely the direct e. m. f. of 
the line, the current passing would be so diminished in volume 
as to be insufficient to keep the switch magnets closed, thus pro- 
ducing an uncertain action with consequently dangerous fluctua- 
tions; this led to a consideration of ways and means to ensure 
a fixed minimum current through the switch magnet, independ- 
ent of and indifferent to the quantity of current taken by the 
motor. The means finally introduced to effect this object proved 
upon trial to be positive and reliable in operation; without this 
provision, heavy traffic lines cannot be operated by a sectional 
conductor system. 

Fig. 6, illustrating the leak circuit, will also clearly show the 
“by-path” feature. Upon examination of this diagram it will 
be noticed that the current for the motors flows from the posi- 
tive main through the switch-contacts to a sectional conductor 
and contact shoe through the motors and to the controller 
where it divides itseli—one part of the current flowing by way of 
the negative contact shoe and sectional rail to and through the 
switch coils, and finally to the rails or the return conductor; the 


other part flowing through a storage battery of low voltage— 
charging the same—to the car wheels and to the return con- 
ductor. It will thus be apparent that should the current through 
the motors diminish to any great extent, the current through the 
battery connection W” will reverse and the battery will supply 
the additional current needed to safely work the electromagnetic 
switches. 


THE CROSSING PROTECTOR. 

Among the many, and sometimes captious criticisms which 
our work has met with during the period of its development, 
was one condemnatory of the use of a storage battery of material 
e. m. f. and current capacity and consequent cost and weight. 
We employed such a battery at the outset for the dual purpose 


FIG. 8. 


of operating the magnetic switches and propelling the car over 
short distances; by the latter function obviating the necessity of 
electrically equipping crossings, switches, turn-outs and other 
situations otherwise involving not only expensive construction 
but great liability to interruptions consequent upon the 
possible short-circuiting of the conductors at such places. 
Although we presently gave ear to this criticism as one 
involving a prejudice not readily combatted, we, nevertheless, 
adhere to the opinion that such combination of battery and di- 
rect supply will yet be found to be an exceptionally economical 
and practical system of street car propulsion. However, hav- 
ing decided to concede the objection to be one deserving of our 
attention, we sought and found the means of dispensing with 
the battery, and at the same time overcoming the liability to 
interruptions in the event of short circuits. The means discov- 
ered for accomplishing this may be expressed in the para- 
doxical statement that though a short circuit may occur, and 
the safety fuse be blown, the current will yet flow in sufficient 
quantity to propel the car off the impaired section and permit 
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its continuing progress without so much as an actual stoppage. 

Such a provision is imperative in any surface contact system, 
since in any such system it is impossible to so differentiate the 
plans in which the positive and negative conductors lie as to 
render accidental short circuits improbable. 

To illustrate this feature reference is made to Fig. 8, where 
S' S? represent the trolley shoes which are connected to the 
motor on board of the car (not shown);'R’ R° represent the 
tramrails of one line of rails and R?’ R? corresponding lines of 
rails of a crossing tramway. SC’, SC‘, etc., represent one line 
of sectional trolley conductors or contacts, and SC* SC’, etc., 
represent the parallel line of sectional trolley conductors or con- 
tacts. BB represent two of the switch boxes, the circuit connec- 
tions from the current feeder or main thereto and therefrom to 
the sectional trolley conductors being identically like those de- 
scribed in the previous diagrams. 

F represents the fuse in the switch box, which is designed to 
“blow” for such current as may be deemed best, and X repre- 
sents a resistance in a shunt or derived circuit about the binding 


N. 


conductor 


post to which the opposite ends of the fuses are connected, the 
arrangement being such that when any short circuit occurs be- 
tween either of the trolley shoes, as S’, one of the sectional trol- 
ley conductors SC*, and one of the crossing lines of rails, as R’, 
the fuse will be blown, but the circuit between the circuit con- 
nections in the switch box and that particular sectional trolley 
conductor or contact will not wholly be ruptured, and the sec- 
tional trolley conductor when connected through the circuit 
connections in the switch box will still carry sufficient current to 
Taper OA 
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FIG. 9.—JOHNSON-LUNDELL SURFACE CONTACT SYSTEM, 1894. 


move the car over the croSsing to the next sectional trolley con- 
ductor in advance. 

Fig. 9 represents the Johnson-Lundell surface contact system 
of 1894. This should have been included in the early experiments 
illustrated in our last issue. 


The Electric ‘‘“Moto-Vehicle.” ' 


BY C. E. WOODS. 

FS LOWING a very complete and interesting introduction 

giving the defence for the name “moto-vehicle” and the 
various types of vehicles manufactured as well as the present 
status of the art abroad, the author makes the remarkable state- 
ment that twenty thousand carriage makers dre required to-day 
to fill the market demand for vehicles in this country as re- 
quired for road and street transportation. A little over thirty 
per cent. of the total animal power used in this transportation 
is required in the cultivation of the soil to obtain fuel for this 
power and to transport such means of maintenance and stable 
refuse from point to point. This means, broadly speaking, that 
animal power has in itself but about seventy per cent. efficiency 
in its application. Further, horse power cannot be worked at 
a greater average than about five hours or twenty miles per day, 
which as compared with mechanical applications of any form 
puts such power into a very low figure of utility. Under such 
conditions of operation, this power unit has a depreciation ot 


Nov. 18, 1898. 


1Abstract of a paper read before the Chicago Elec. Assn., 
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not less than twenty per cent. per annum and from large users 
of horses in express companies, large liveries. etc., the deprecia- 
tion has been given as about thirty-three per cent.—either of 
which figures is far in excess of any of our good mechanical 
or electrical propositions of the day. 


These startling facts and figures bring us very close to an 
understanding of the possibilities in the moto-vehicle as an 
industrial feature, and we cannot under such circumstances deny 
the brilliant outlook it has for the future. The sanitary condi- 
tions attendant to its use, its lesser cost of maintenance, its 
gieater mileage capacity, its more rapid transit, its lesser space 
occupied in the stable and on the street, its freedom from ex- 
pense when not in use, all put together retire entirely the ob- 
jections which at first appear as to its greater initial cost. The 
possibility this vehicle opens up for road and street improve- 
ment and the low cost of maintenance of same should be items 
of great interest to municipalities, counties and States. Streets 
will have a capacity for double the amount of vehicles without 
any increased congestion, will be freed from the continual peck- 
ing of iron feet, which are the main causes of their rapid deteri- 
oration, and sewers will perform their functions without being 
continually clogged up with refuse matter. 

But to come back from speculation to reality. The greater 
first cost of these vehicles is a necessity which is very readily 
understood; as the vehicle part itself for the first item, is neces- 
sarily more expensive for the reason that when it comes to 
carrying twice or three times the weight in the vehicle ordinarily 
carried to running it twice or three times as fast as the horse- 
drawn vehicle under exactly the same conditions of road and 
street, it means quite a different proposition in vehicle construc- 
tion without reference to its electrical and mechanical features. 

I remember in my first early experience the disappointments 
which arose in regard to weights, constructional features, con- 
trols, etc., and three years ago I thought it would never be pos- 
sible to build a moto-vehicle with any mileage capacity at all at 
a less weight than 1,800 pounds or 2,000 pounds, yet to-day I 
have vehicles in operation which weigh 800 pounds, including 
everything, and have a mileage capacity of about twenty-eight 
miles on one charge of the batteries. My work has also devel- 
oped the fact that as great a range in different vehicles can be 
cbtained as regards size, usefulness, etc., as in any of the prior 
lines of vehicles, and I have found that for a diversity of design 
covering nearly thirty different styles of vehicles, the whole 
proposition is confined to .what I call four different sizes of 
equipments. By this I mean four different sizes of motors, bat- 
teries and so forth which are as follows: 

My lightest vehicle is equipped with one 2% h. p. motor, 36 
batteries of sixteen ampere hour capacity for two hours which 
runs the vehicle at a speed of fourteen miles per hour, carrying 
two people. The weights in all the construction work of this 
vehicle have been reduced to a minimum, the total weight of the 
batteries being 440 pounds, about 360 pounds being in the motor 
and vehicle proper. To tabulate these different equipments will 
be the most concise way of putting them, and I will call my first 
equipment No. 4. 


Passenger capacity, two; complete weight of vehicle, 800 
pounds; weight of batteries. 440 pounds: average miles run on 
one battery charge, 20; speed, miles per hour, first. 314, second, 
7, and third, 14; number of motors used on vehicle, 1; horse 
power of same, 214; number of battery cells, 36; amperes per 
hour for three hours, 12; time in hours required to charge bat- 
teries, 3. 

No. I equipment, designed for a top carriage or a heavy 
buggy: Complete weight of vehicle, 1,150 pounds; weight of 
batteries, 600 pounds; average miles run on one charge, 25; 
speed, miles per hour, first, 314, second, 7, third, 14; number of 
motors used on vehicle, 2; horse power of same, 3; number of 
battery cells, 40; amperes per hour for three hours, 18; time in 
hours required to charge batteries, 3. 

No. 2 equipment, which is designed for four passengers in an 
open vehicle such as a trap or brake: Complete weight of 
vehicle, 1,800 pounds; weight of battery, 800 pounds: average 
miles run on one battery charge, 30; speed, miles per hour, 
first, 314, second, 7, third, 14; number of motors used on vehicle, 
2; horse power of same, 5; number of battery cells, 40; amperes 
per hour for three hours, 30; time in hours required to charge 
batteries, 3. l 


No. 3 equipment, which is designed for both commercial de- 
livery wagons and for my heavy cabs of which I have built quite 
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a number, and is also applied to heavy carriages with tops, has 
a passenger capacity for from four to eight people: Complete 
weight of vehicle, 2,400 pounds; weight of batteries, 1,000 
pounds; average miles run on one battery charge, 25; speed, 
miles per hour, first, 3, second, 6, and third, 12; number of 
motors used on vehicle, 2; horse power of same, 61⁄4; number of 
battery cells, 40; time in hours required to charge batteries, 3. 

The original calculation for one of the large cabs reads as 
follows: Maximum speed of vehicle, miles per hour, 12; total 
load to be carried, including four persons, 3,200 pounds; max- 
imum horse power required in motors, 51⁄2; average horse power 
required in motors, 4; voltage of motors, 72; volts lost in trans- 
mission in motor, 8; maximum voltage required, 80; number of 
cells required at two volts each, 40; maximum amperes required, 
52; maximum amperes per motor, 26; average amperes per 
motor, 22; mileage capacity desired at maximum speed, 30; hours 
discharge required, 214; ampere hour capacity required in bat- 
tery, 2% hours discharge, 110; greatest maximum effort required 
in motors for overcoming inertia and grade climbing, 9. 


In accordance with these calculations from prior experience 
in smaller vehicles, I designed two motors of a nominal 3% h. p. 
each, either one of which was capable of running the vehicle at 
a slight overload under normal conditions of level roadway. 
The tests of the cabs showed on a macadam and asphalt road a 
very little difference, and called, at the speed of twelve miles 
per hour, for 42 amperes with a potential of 72 volts at the motor 
terminals, which amounts to practically 4 h. p. In overcoming 
inertia the amperes would rise with a slight drop of voltage to 
65, gradually diminishing until an acceleration of twelve miles 


‘per hour was reached, which acceleration consumes a peried of 


about one-half minute. 


There has been a great deal of controversy concerning the ex- 
cessive weight of moto-vehicles and also considerable contro- 
versy by some of our theorists about what is considered dead 
weight and pay weight. and I want to say here that this limita- 
tion has not in my experience as yet been reached. We are 
perforce obliged to have weight for traction purposes, and many 
tests made by me on slippery roads, bad places, etc., have proved 
that with power applied to but two driving wheels we could not 
reduce our weight more than about 15 per cent. to 18 per cent. 
oi what I have already obtained without being too light for good 
traction under all conditions of road. 

I have also found a very wide difference in amount of power 
consumed in the use of rubber tires. I recently tried a new tire 
on the above named cab which consumed about 18 per cent. more 
power than the ones I am regularly using. I also, by very care- 
ful tests, have discovered that the hard rubber tire is far prefer- 
able to the pneumatic tire for use on moto-vehicles—and this 
without any refence to its first cost, durability, or freedom 
from puncture. The facts of the case are that the pneumatic tire 
absorbs more energy by about twenty per cent. when inflated, 
and by a very considerable increase over this as it may become 
deflated to different points of pressure. 


The point of control has been a matter of considerable discus- 
sion by both those directly and indirectly interested in the 
caevelopment of the moto-vehicle. I have tried series paralleling 
the fields and I have also used series paralleling the batteries, 
after which I have adopted exclusively the series paralleling of 
the batteries as my method of installation. The one thing to be 
observed is to have very large contacts and connections and 
to take the same pains in the distribution of the batteries when 
in parallel as one does in the distribution of current in the arma- 
ture. In other words, a uniform resistance of the circuits of the 
different batteries will produce perfectly satisfactory results in 
their operation, which I do not find to be the case in series 
paralleling the fields. This latter can be done to such an extent 
that but a small rise of current would be made in overcoming 
inertia but the excessive amount of field winding will over- 
saturate the fields unless they are unnecessarily large, and tends 
to a very considerable loss of voltage in dead resistance; and 
while we economize in current, we do not economize in energy 
as in the case of series paralleling the batteries. 


Three speeds I have found to be sufficient for all practical pur- 
pcses, even on our congested streets, and now have my motors 
running in parallel entirely independent from one another in 
their propelling function. Fourteen miles per hour for the larger 
vehicles I have found to be about the practical limit, as the 
amount of momentum stored up in the given weights of the 
vehicles cannot be brought under control by brake application 
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quick enough to be safe on our city streets at greater speeds. In 
other words, we cannot brake on the moto-vehicle any more 
than we can on the car, beyond the locking of the wheels. In 
the light road buggy which I have, I have geared it up to twenty 
miles an hour, and find that with 800 pounds I can handle it 
with a reasonable degree of safety on boulevards and parks, but 
I do not recommend these speeds to go any higher as a general 
proposition; although as a racing proposition, I believe that the 
moto-vehicle will be brought down to 1% minutes for a mile, 
or perhaps even less time. 


The New Heilmann Electric Locomotive. 


HE self-contained electric locomotive invented by Mr. J. 
J. Heilmann, which since its introduction a trifle over five 
years ago, has been the subject of considerable discussion as to 
its merits and-the advisability of placing the electric generating 
plant on wheels, has during the past years been vastly remodeled 
and improved by the inventor. It will be remembered that in 
1896, two machines of improved design were built by the Heil- 
mann Works, and were tried on the Western Railway, in France. 
The results of these trials, however, have never been made 
public. 

The latest design turned out by the Heilmann Works, is the 
one shown below, and for which we are indebted to the “Engi- 
neering News,” to which journal Mr. Dronin, the engineer of 
the works, has sent the following details: 

The new 120-ton locomotives are 61 feet long over the frames, 


THE ELECTRICAL ENGINEER. 


533 


pole machine, which also serves to light the train, furnishing a 
current of 140 amperes at 115 volts. It is driven by a two- 
cylinder simple Willans engine of 28 i. h. p., having cylinders 
8.64 by 5.08 inches, and running at 550 revolutions per minute. 
On each driving axle is mounted a four-pole motor, rated for 
125 h. p. (or 1,000 h. p. in all), at a speed of 62 miles per hour. 

‘Lhe machine is said to ride very steadily, owing to the absence 
of the ordinary reciprocating parts and to the balancing of its 
multi-cylinder vertical engine. Although it can develop con- 
siderable power, it does not seem capable of hauling very heavy 
trains, or of attaining any exceptional speed. One advantage 
claimed is an economy in coal consumption, but the information 
furnished us gives no particulars of any work in hauling heavy 
trains. An engine of 120 tons, with a huge tender in addition, 
ought to be able to do some real work, but we have no informa- 
tion as to the character of the tests or results obtained. 


Electric Railroading in Japan. 


The second electric railway undertaking in Japan is the Hoshu 
Electric Railway, which will run from Beppu to Oita in Kyushu. 
Work was suspended for a while, owing to financial difficulties, 
but these have now been overcome and the construction 1s stead- 
ily advancing. The contract for all the materials was let to the 
Saiga Electric Company of Kyoto. The company has made the 
following purchases: Two Lancashire type boilers of 160 horse 
power each (made in Japan), one 160 horse-power McIntosh & 


VIEW OF THE HEILMANN ELECTRIC LOCOMOTIVE AND ITS WATER CAR ON THE WESTERN RAILWAY OF FRANCE. 


8 feet 10 inches wide over all, and 13 feet 9 inches high from the 
rail to the top of the smokestack. They have a total wheelbase 
of 50 feet 6 inches, the truck wheelbase being 13 feet 6 inches. 
The boiler is of the locomotive type, with Belpaire firebox, and 
is fixed at the middle, the ends being supported on expansion 
bearings. It has 351 tubes, 134 inches diameter and 12 féet 6 
inches long. The grate area is 36 square feet, and the total 
heating surface, 1.995.6 square feet, of which latter the interior 
surface of the tubes represents 1,818.4 square feet. The coal 
bunkers are on either side of the boiler, and the water is carried 
in a tender, as in previous types. The engine is of the Willans 
vertical compound type, having six sets of tandem cylinders (or 
twelve cylinders in all), the high pressure cylinders being 12 by 
16 inches, and the low pressure cylinders 19.2 by 16 inches. This 
engine runs normally at 400 revolutions per minute, the cranks 
running in a closed chamber containing oil and water. A sep- 
arator on the steam pipe prevents water from getting into the 
cylinders. l 

At each end of the engine shaft is a six-pole dynamo, fur- 
nishing a current of about 1,000 amperes at 450 volts, or of 
double that intensity for a brief time. These dynamos are 
coupled in parallel. They are enclosed in steel casings, having 
suitable manholes and openings for ventilation. They were 
built by Brown, Boveri & Co. The exciting dynamo is a four- 


Seymour high-speed engine; one six-pole, 160-kilowatt General 
Electric Railway generator; ten No. 21 Brill trucks and twenty 
25-horse-power railway motors. A good part of this material 
has already been forwarded and considerable is yet to go. The 
engineers in charge of the work are H. Maki and T. Saiga, both 
officers of the company. 


Proposed Electrical Consolidation in Baltimore, 
Md. 


Efforts are being made to combine the three electric light com- 
panies of Baltimore into one corporation. If the plan should 
succeed bonds will be issued to cover the entire property and to 
provide for the building of a large modern electric lighting plant. 
The companies included in the deal are the Brush Electric Com- 
pany, of Baltimore City; the Northern Electric Company and 
the Edison Electric Illuminating Company. The negotiations 
looking to the consolidation of the City Passenger Railway Com- 
pany and the Consolidated Street Railway Company will, it is 
thought, culminate in the purchase of the former by the latter. 
About $12,000,000 would probably be involved in tne deal and 
$1,000,000 or more would be expended in immediate improve- 
ments, including the change of some cable lines to electricity. 
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The First Train of Bonner Rail Wagons. 


i our issue of Aug. 18, 1898, we gave a full description and a 

number of illustrations of the Bonner rail wagon, which 
seems to have solved the problem of the short haul freight traffic. 
It is, in brief, a vehicle adapted to be used upon an ordinary 
roadway or upon a railway track, or to be shifted from the one 
to the other at will, without the necessity of reloading or re- 
handling the freight carried, from point of shipment to its des- 
tination. Electricity substitutes animal power when the vehicle 
is moved on rail tracks, consequently it radically reduces time 
and cost of transportation for city, suburban and inter-urban 
traffic. 

The Bonner Rail Wagon Company, organized for the purpose 
of building and introducing the inventions of Col. Joseph C. 
Bonner, has had a daily train service out of Toledo on two sub- 
urban roads, for the past few months. The Toledo City Council, 
on Aug. 8, 1898, passed an ordinance granting the Bonner Rail 
Wagon Company the authority to make an agreement with any 
street railway company whereby rail wagons are privileged to 
run upon the street car tracks of the city for such terms and 
compensation as agreed upon with the Toledo Traction Com- 
pany. The first train of wagons, illustrated below, was run 
over the lines during the early part of September, and the suc- 
cess of the trip can be judged from the following gratifying ac- 
count in the “Toledo Daily Blade” of Sept. 8: 

The Bonner rail wagon is a success. The public demonstra- 
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was fully explained, also the system under which the company 
expects to transact its freight business. All packages will be 
carried at the rate of ten cents a hundred pounds, with a special 
rate for rail wagon loads. The company will have regular 
schedule time for through trains to outside towns, and will do 
a general freight business in traffic which is too small for the 
railroads to handle advantageously. 

Coming down from Perrysburg many of the party rode on the 
rail wagons, and found them a most comfortable place. The 
rail wagons are all of the heavy spring variety, but there was 
little oscillating motion while on the trucks, not enough to in- 
jure the contents while in motion. The rail wagons are quickly 
transferred from the rails to the street, and inside of four minutes 
after arrival in the city the loads are ready for delivery. 

The terminus of the company is near the armory, where planes 
have been erected to load and unload the wagons. The train 
was run to this point, where two of the wagons were taken from 
their trucks and pulled to the street by horses. During the trip 
nothing occurred to shake the faith of the promoters of the rail 
wagon, and in their opinion the test was highly satisfactory. 


Data from Poor’s Manual of Railroads for 1898. 
The splendid collection of railroad data known as Poor's 
Manual has again made its appearance, and is, if possible, 
more valuable than ever. The street railway section is remark- 
ably authentic and complete. In view of the general interest of 


FIRST TRAIN OF BONNER RAIL WAGONS AT TOLEDO, OHIO. 


tion of the new wagon was made this morning over the streets 
of Toledo and, while the first train plowed through the streets, 
pedestrians stood agape with wonder, shoppers ran from the 
stores, and the ever-present small boy hung on the running gear 
and shouted his appreciation to less fortunate companions on the 
walks. It was the first time the people of Toledo had seen the 
rail wagon, and, for that reason, Col. Bonner was anxious that 
the appearance should be perfect in every respect. A special 
motor car, designed by the Traction Company, was placed at 
the head of the train, consisting of three rail wagons, and this 
motor pulled the train from Perrysburg. 

At Perrysburg, the train was standing at a siding, awaiting the 
motor, and Col. Bonner took occasion to explain some of the 
points to the visitors. He showed them how the wagons were 
unloaded from the trucks and how they were again loaded by 
reversing the former operation. The mechanism of the wagon 


electrical engineers in the equipment and operation of steam 
railroads by electricity, we give the general data furnished by the 
compilers: 


1897. 1896. 

Miles of railroads .............. 179,692.57 . 178,549.33 
Miles:of ‘track coers sien. wis i aea 236,911.52 235,482.79 
Locomotive engines ............ 35,810 36,080 
Cars, passenger ...........e.0.0 25,275 24,788 
Cars, baggage, mail, etc. ........ 8,133 7,839 
Cars, freight ...............605. 1,229,335 1,240,001 

Total revenue cars ......... 1,262,743 1,272,688 
Capital stock ..............0000. $ 5,453,782,046 $ 5,290,730,507 
Bonded debt ...........c0cee eee 5,411,058, 525 5,426,074,909 
Unfunded debt ............00085 374,389,673 339,502,302 
Current accounts ............... 302,481,496 386, 382,440 

Total liabilities ...... einer ea $11,632,711,740 $11,442,690,278 
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1897. 1896. 
Excess of assets over liabilities .. 299,901,913 364,806,935 
Al OAS hon opened oceanic weds $11,931,613,653 $11,807,497,213 
Cost of R. R. and equip.......... 10,029, 151,607 9,963,767,710 
Real estate, stock bonds and other 
investments ...... ......-.00-- I,509,841,062 1,450,418,025 
Other assets ..... ier) Gla RTTE 222,089,700 231,915,121 
Current accounts ................ 170,531,284 161,390,357 
Total assets ............00ee: $11,931,613,663 $11,807,497,213 
Miles operated .............00.0: 181,132.70 180,891.19 
Rev. train mileage: 
Passenger ....... .. aeons 342,464,408 337,041,115 
Freight 4As6- cowie ownsdskeouas 500,326,372 497,248,296 
Mixed ....... ge tae: Tile E glardoans 15,235,049 15,785,433 
Totals ....... .. EEA 858,026,179 850,674,844 
Passengers carried .............. 504, 106,525 535,120,756 
Passenger mileage .............. 12,494,958,000 13,054,840,243 
Tons freight moved ............. 788, 385,448 773,868,710 
Freight mileage ................. 97,842,569,150  93,885,853,634 
Earnings: 
Passenger ...... desis soneds $253,557,930 $265, 313,258 
Freight <9:540 sexes sruka 780,351,939 770,424,013 
Miscellaneous ..... ........... 89,636,791 89,804,754 
Totals: 2.225.006 «sieasasnaaes $1,123,546,666 $1,125,632,025 
Net earnings ..........000. eee eee 338,170,195 332,333,750 
Receipts from other sources...... 95,013,907 104,007,542 
Total available revenue ...... $433.184, 102 $436,341,298 
Payments: 
Rentals, tolls, etc. ............. $58,600,768 $59,081,058 
Interest on bonds ............. 231,046,819 242,415,494 
Other interest ................ 5,633,208 7,990,456 
Dividends on stock ............ 82,630,989 81,364,854 
Miscellaneous ..... ........00. 28,124,474 34,233,688 
Total payments ............. $406,036, 348 $425,091,550 
SUrDIUS ereda cendesabees caesae 27,147,754 11,249,748 


For the whole country the average freight ton rate per ton 
per mile was 7.98 mills, as compared with 8.21 in 1896. The 
average passenger rate was 2.029 cents per mile, as compared 
with 2.032 in 1896, and the average passenger train load was 36.49 
passengers, a decrease of 2.17 from 1896. It will be observed 
that, while the total freight earnings increased nearly 10 millions 
(1.29 per cent.), the passenger earnings decreased over 11% mill- 
ions (4.43 per cent.). The total gross earnings show a slight de- 
crease, $2,085,359, equal to one-fifth of 1 per cent. 

The average freight train load increased from 180.81 in 1896 
to 195.56 in 1897. 

The total gross and net earnings per mile of road and average 
dividends, etc., were as follows: 


1897. 1896. 18095. 
Gross earnings ........cccc cece cence ceees $6,203 $6,223 $6,097 
Net earnings .........sessecsesesesesosos 1,867 1,837 1,804 
Per cent. of expenses to earnings ........ 69.91 70.48 70.41 
Dividends paid on total stock, per cent.... 1.52 1.54 1.58 
Interest paid on total bonded debt, per cent. - 27 4.47 4.24 
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High Voltage Power Transmission.—II.' 


BY CHAS. F. SCOTT. 
RUNNING TESTS AT TELLURIDE. 

‘THE first tests were qualitative rather than quantitative. It 

was uncertain what phenomena might accompany the 
operation of a long line at high voltage, and the pressure which 
could be used on the insulators was a matter to be determined. 
The first thing was to find what would work; measurements 
could be made afterwards. A high voltage was placed on the 
transmission line, sometimes transmitting no power and at other 
times operating the 100 h. p. synchronous motor. In December, 
1895, the motor was operated at 25,000 to 33,000 volts for several 
eis SP ONG Ce es Ae eh Pee 


1Abstract of a paper read before the 15th general meeting of the A. I. 
E., Omaha, June, 1898. i j 
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days. In January, 1896, 45,000 volts was used continuously for 
over a week, and beginning with the latter part of March a con- 
tinuous run of 37 days was made at 50,000 volts. 

Some measurements upon the line were made by determining 
the power to the raising transformers when the lines were con- 
nected and when they were disconnected. These measurements 
showed that the loss due to the line is small, below 45,000 volts, 
but increases rapidly when about 50,000 volts is exceeded, and 
reached 16.4 k. w. at 59,000 volts. 

The record of the operation of this line at 50,000 volts for over 
a month, given in the form of curves, is of very great interest, 
as it is a practical demonstration of the feasibility of operating 
a line at 50,000 volts, a pressure four or five times as great as any 
which had been in general commercial use. Mr. V. G. Con- 
verse had been up to this time closely associated with this work. 
He had much to do with the design and construction of the high- 
tension transformers and insulators, tests upon losses in lines 
made at the Pittsburg laboratory and the tests at Telluride. 


MEASUREMENTS AT TELLURIDE. 

The work at Telluride was then taken up by Mr. R. D. Mer- 
shon. The facilities for experimental work were increased and 
instruments were provided for carrying on the tests. Mr. Mer- 
shon found peculiar difficulties in making exact measurements 
of the power to the circuit. A wattmeter in the low-tension cir- 
cuit of the raising transformer led to errors under the condi- 
tions which prevailed. Some very able and painstaking work 


-was displayed in detecting the error and overcoming it with the 


facilities at hand—and the facilities were none too plenty in the 
heart of the Rocky Mountains for making measurements which 
would tax the resources of almost any laboratory. The ap- 
paratus used introduced a disturbing influence in the circuit, 
which, however, could be measured and eliminated. On the 
other hand, a wattmeter for measuring power on a high-tension 
circuit must accommodate a very high voltage and a very small 
current. As the charging current to an open line is usually very 
large in proportion to the loss current, the error in the instru- 
ment is very sensitive to slight variations of phase in the shunt 
current. The results of the measurements and the conclusions 
are given partly by extracts from Mr. Mershon’s report, and 
partly in abstract. 


RESULTS OF MEASUREMENT. 


“The results of measurements taken are embodied in curves. 

“In every case the measurements were taken upon an open- 
circuited line—in no case upon a line which was transmitting 
power. The line losses obtained are therefore a combination of 
those occurring between the line wires and the very small I* R 
loss in the wire itself due to the charging current of the line. 

“There were two generators used. One was that regularly 
running and supplying power to the power circuits of the Tel- 
luride Power Transmission Company. It is a 600 k. w., 22-pole, 
quarter-phase machine, delivering 500 volts at a frequency of 60, 
or 7,200 alternations per minute. Its armature is of the slotted 
type and is wound with copper bars. In the notes this generator 
is designated as the ’Slotted Armature.’ ” 

“The other generator is one whose field is that of the roo 

k. w. toothed armature machine, originally sent out as a part of 
the first Gold King transmission plant. It has twelve poles and 
as originally run operated at 3,000 volts and 10,000 alternations. 
There are two armatures for this machine; a surface wound 
armature, designated at ‘Smooth Armature,’ and a toothed arma- 
ture, designated as ‘Toothed Armature.’ ” 
. Comparison Between Insulators.—A set of measurements was 
made for comparing the loss on the three circuits supplied re- 
spectively with large glass, small glass and porcelain insulators. 
The curves are very nearly identical and correspond very closely 
with the right hand curve in Fig. 1. “There was a heavy wet 
snow on the ground and the cross-arms at the generating station 
and more or less snow all along the line; that at the further end 
being drier than at the generating station. There was more or 
less snow falling during the measurements, and this accounts for 
a wide variation of the points taken at the high voltages, as fall- 
ing snow renders the wattmeter reading very unsteady, the un- 
steadiness being such as one might expect if from time to time 
there was a discharge between the wires. This unsteadiness does 
not seem to be as great in the case of falling rain as in the case 
of falling snow.” 

Loss and Distance Between Wires.—A series of measurements 
was made to determine the connection between the loss and the- 
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distance between wires. “As at that time it had not been fully 
demonstrated that the loss was not affected by weather condi- 
tions except there was precipitation, changes in distance between 
wires were made upon one circuit, while the distance between 


wires on another circuit was maintained always the same, and. 


the latter was used as a reference circuit when a change in loss 
was obdinate.”’ 

The several curves have been plotted together, due correction 
being made for the slight difference in the loss in the reference 
circuit, which probably resulted from slight differences in the 
precipitation when the curves were taken. The distance between 
the wires in the several tests was 15, 22, 35 and 52 inches respec- 
tively. The results are shown in Fig. 1. It will be noted that 
the loss is much greater when the wires are close together and 
that the curve begins to ascend at a lower voltage. 

Comparison of Wattmeters.—The loss curves were taken on 
one of the circuits, first, with the Weston wattmeter and then 
with the Thomson wattmeter. The Weston wattmeter was not 
in circuit when the measurements with the Thomson wattmeter 
were taken. As an additional check, the readings were taken on 
each of the wattmeters of the loss occurring in the shunt re- 
sistance of the Thomson wattmeter the results were in practical 
agreement with each other and with those obtained by calcula- 
tion. The discrepancy in the results obtained on the two instru- 
ments when measuring line loss will be referred to later. 

Loss on Insulators.—A set of comparative readings was taken 
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on one of the circuits and on a dummy circuit, identical with the 
main circuit, as regards kind and number of insulators, and the 
size of wire, but only 60 instead of 11,720 feet in length. The 
results show that the loss on the two circuits is practically identi- 
cal up to about 50,000 volts, which is the part of the curve below 
the bend. The losses agree closely with those shown in Fig. 1. 
At higher voltages the loss on the dummy circuit increased 
slightly, indicating that the loss was of the same nature as that 
at a lower voltage. The agreement of the loss on the two lines 
at low voltage indicates that this loss was over the insulators. 
The great increase in loss on the long line at high voltage indi- 
cates that the loss was due, not to the insulator, but to the line. 

Resistance and Reactance in the Circuit—Measurements were 
made with resistance between the generator and the raising 
transformer, then with reactance and then with neither resistance 
nor reactance. The results are shown in curves, and indicate a 
different condition, depending upon the character of the circuit 
supplying the current. It was presumed that this difference 
arose from a modification of wave form of the e. m. f. applied to 
the line. 

Wave Form and Loss.—Measurements were made upon the 
wave form and the corresponding losses when different gener- 
ators were used and different circuits were connected. In one 
test an armature giving nearly a sine wave was used which de- 
livered currents at 30 cycles. Measurements were made upon 
one circuit only, and then upon two circuits in multiple. The 
wave form for no load and for both conditions of load are given 
in Fig. 2. The current taken by the two circuits in multiple is 
twice that by a single circuit. The variation from a straight 
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line in one of the current curves is due to a change in wave form 
as the voltage is increased. The loss for the two circuits in mul- 
tiple is about twice as great as for one circuit at low voltages, 
but it is less than that for one circuit at high voltages. Re- 
ferring now to the wave form taken at high voltage, it is seen 
that the wave form for the two circuits in multiple has a lower 
maximum than that for one circuit alone. The reduced loss on 
the two circuits is undoubtedly due to the different wave form 
when both circuits were connected. The distortion of the wave 
form is due to the reaction which the leading current produces 
in the generator and transforming apparatus. 

Wave forms were also taken on the slotted armature giving 60 
cycles. The wave forms are given in Fig. 3. The conditions 
are similar to those just described, in that a single circuit pro- 
duces a wave having a much higher maximum than that pro- 
duced when two circuits are run in multiple. The losses (which 
are not shown) bear the same general relation as that in the last 
case, namely, the loss with two circuits is greater at low voltage 
and at the high voltage is less than that on a single circuit. 

A wave form was taken upon the toothed armature both at no 
load and also when supplying current to one of the circuits. 
This wave differs radically from a sine wave at no load and is 
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greatly distorted when supplying a leading current. In the no- 
load wave the value of the fundamental is 72.5 per cent.; the 
third harmonic 21.6 per cent.; the fifth harmonic 4.8 per cent. 
The distorted wave makes the Thomson wattmeter read too 
high, especially at the lower e. m. fs. 


OTHER OBSERVATIONS AND TESTS. 


“A series of observations were taken extending over a period 
of thirty-three days, to determine whether there was any con- 
nection between the loss occurring on the lines and the varia- 
tions in weather conditions. Three readings were taken each 
day. They were, in addition to the wattmeter readings, readings 
for barometric pressure, temperature, humidity, wind direction 
and wind velocity. The weather observations were taken simul- 
taneously at Ames and the King, using sets of weather instru- 
ments furnished by the United States Weather Bureau. 

“The results of all measurements taken during this work 
seem to confirm the fact that the only weather condition what- 
soever which affects the loss to any practical extent is that of 
precipitation. The loss seems to bear some relation to the size 
of the particles precipitated, being greater for a fall of snow in 
which the flakes are large than one in which the flakes are small. 

“In the power transformers used, the series reactance was 
comparativ ely small because of the subdivision of the coils. A 
change in the condition of the line as regards loss occurred when 
the Weston wattmeter was placed in circuit. This was detected 
by measurement upon the Thomson wattmeter, both when the 
Weston wattmeter was in circuit and when it was not. More- 
over, the lines hissed when the voltage is 55,500 and the Weston 
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wattmeter is out of circuit, but when the Weston wattmeter is 
thrown into circuit the hissing ceases, although the voltage rises 
to 57,700. The hissing sound is a characteristic of high-voltage 
‘ines and begins at the bend in the loss curves. It always ac- 
companies luminosity of the lines. 

“Along with this change there was another phenomenon not 
previously mentioned. This was a discharge which took place 
from time to time between the terminals of individual choke- 
coils. The discharge would occur sometimes between the termin- 
als of one choke coil and sometimes simultaneously on two or 
three of the choke coils. These discharges made considerable 
noise, sounding very much like a pistol shot, and could be heard 
at a considerable distance from the transformer house. As the 
choke-coil terminals are distant from each other about 814”, it is 
not thought that this discharge took place through the air, but 
over the surface of the wood enclosing the choke-coil. The dis- 
charge, however, left no mark on this surface. Simultaneous 
with these choke-coil discharges one could hear, if standing un- 
der the line some little distance from the transformer house, a 
slight snap which seemed to be a phenomenon rather of the 
whole line than of any particular spot in it. Sometimes there 
was a corresponding snap over the lightning arresters. As the 
lightning arresters make more or less noise at all voltages, this 
snap over them may have been present at all times, but in some 
cases not sufficiently well marked to be heard above the con- 
tinued hissing of the lightning arresters. 

“After the preceding results had been obtained, the two power 
transformers were connected up with their high-tension wind- 
ings in series, the point of connection between them being 
grounded, and with their low-tension windings in multiple. 
With this arrangement voltage was impressed on one of the cir- 
cuits, power being supplied by the smooth armature at 7,200 
alternations. The voltage was run by means of the machine 
field to 90,000. 

“As the power taken by the lines at this voltage overloaded 
the motor used to drive the generator, a span was cut out of the 
circuits at a little distance from the station, leaving about 500 
feet of wire in them. The voltage was run up to 133,000 volts 
and held there for some minutes; but the current finally jumped 
from the outside terminal of each transformer to the iron, 
smashing the heavy glass tube with which these terminals were 
insulated.” 

RESUME AND CONCLUSIONS. 

“It is undoubtedly true that the loss is made up of a loss over 
insulators and a loss between wires, and that the latter is the 
only loss worth considering. 

“The loss between wires is not affected by any atmospheric 
conditions except precipitation. This statement of course must 
be taken as applying to such a climate as that in which the 
measurements were taken. The lines were seldom in fogs or 
clouds, and when they were, or when rain was falling, the moist- 
ure was of the purest. Near cities the loss would be undoubtedly 
much greater than that shown in these curves, because of the 
impurities both in solution in the moisture of the atmosphere 
and in suspension. 

There will be for a given transmission a certain economical 
voltage, because while an increased voltage, with a given line 
wire, will reduce the loss in this wire by decreasing the trans- 
mission current it will also increase the loss between the wires. 

“It is believed that attention to wave form is very important. 
The sine wave is undoubtedly the best as giving a stable form, 
and because of superior results with all kinds of apparatus. A 
flat wave would of course give less loss, but would not be stable, 
and as the nearest practical approach to a sine wave, will not be 
perfectly stable but will still contain some harmonics, it will be 
of advantage to keep the series reactance of the transformers and 
generators as low as possible. 

“It is believed that 40,000 volts is perfectly conservative and 
safe as regards loss between wires for any ordinary good wave 
form, and in a climate such as that in which the measurements 
were taken, i. e., where the air and precipitated moisture are 
practically pure, 40,000 volts come well below the bend in the 
loss curve even under the worst weather conditions. 

“I can see no advantage of porcelain over glass, unless it be 
that of superior mechanical strength. The latter is rather a 
doubtful advantage. The ball from a heavy calibre rifle or re- 
volver such as are used in the Western country will smash any 
insulator whether glass or porcelain. Porcelain offers a more 
tempting mark, being white. As to hygroscopic properties, no 
difference could be discovered so far as these measurements were 
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concerned. It will make little difference under running con- 
ditions whether the insulator be hygroscopic or not, as the small 
amount of power necessary to keep the surfaces dry will be in- 
significant. I say under running conditions, because in starting 
up a ‘cold’ line there is danger of break-down if current is put 
on suddenly at full value, instead of being raised gradually. As 
far as the resistance to piercing is concerned, glass is just as 
good practically at least as porcelain. It needs no electrical 
test to pick out a good glass insulator, which is one advantage 
of glass over porcelain. 

“To sum up, glass insulators are cheaper, lighter, more easily 
tested and less likely to be shot at than porcelain; on the other 
hand, they have less mechanical strength. 

“In every case, in my experience, where a break-down has oc- 
curred, it has been on a cross-arm which was ‘wind shaken’ and 
‘weather cracked,’ the current following the cracks. This leads to 
a curious result. The mark of the current will be on the surface 
of the arm for five or six inches, then disappear from the sur- 
face altogether for some inches, then reappear, etc. On cutting 
open the arm one sees how the current has followed the best 
path, dodging in and out. Rain and moisture probably settle 
towards the cracks, carrying salts from the body and surface of 
the wood. This forms a path of low resistance, especially in wet 
weather. For this reason I have in the plant of the Colorado 
Electric Power Company taken particular pains in treating both 
pins and cross-arms. The cross-arm treatment is such as fills 
all cracks and fissures as a section of the wood shows. 

“This report would be incomplete without an acknowledgment 
of the assistance rendered in the work by the engineering force 
of the Telluride Power Transmission Company, headed by Mr. 
P. N. Nunn. Especial credit should be given Mr. A. L. Wood- 
house for his faithful work and constant perseverance in the 
face of great discouragement.” 
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Proposed Combination of Leading Electric 
Elevator Interests. 


As we go to press, the following special dispatch from Trenton, 
N. J., of Nov. 28, notes a proposed “deal,” of which rumors have 
been afloat for some little time. Further details are not obtain- 
able at this hour. It is understood to relate to elevator patents, 
prices and division of the elevator business: 

The combination of the manufacturers of elevators and hoist- 
ing apparatus, including the Otis Elevator people and the 
Sprague Elevator Company, and the various other elevator inter- 
ests, filed its certificate of incorporation this afternoon in the 
office of the Secretary of State, under the name of the Otis Ele- 
vator Company. 

The object of the company is to manufacture elevators, hoist- 
ing apparatus, engines, dynamos, generators, pumps and machin- 
ery. It has power under its charter to hold real estate, to ac- 
quire the business of any other firm or company, and to do busi- 
ness in any part of the United States. The directors are divided 
into two classes, elected by the preferred and common stock, re- 
spectively, and the directors elected by the preferred stock hold 
office for two years. The company is capitalized at $11,000,000; 
$4,500,000 preferred and $6,500,000 common stock. 

The certificate of incorporation does not follow the usual line 
of combinations in giving the directors controlling powers, but 
in the Otis Elevator Company the stockholders hold the control 
in all matters of importance. The directors are forbidden to exc- 
cute mortgages or liens upon the property without the consent 
of two-thirds of the stockholders. They are restricted in dispos- 
ing of or acquiring property without the consent of the stock- 
holders. The company is authorized to employ its surplus in the 
purchase of its own stock or the stock of other companies. 

The certificate of incorporation is apparently drawn with great 
care, and with a view to avoid conflict with the laws of other 
States respecting combinations, and in this respect is different 
from most of the trust certificates heretofore filed. The sub- 
scribers for the capital stock of the company who signed the cer- 
tificate of incorporation are James B. Dill, Leighton Calkins and 
Albert Sprague Bard, of New York City. 
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The Agitation Over Street Car Brakes. 


EE since the cry was raised a few years ago against the deadly 

trolley, denouncing it as the greatest modern exterminator 
of the human race, until now when it is welcomed by all civilized 
communities and suburban residents as the greatest boon to 
land owners and farmers, large families and manufacturers, The 
Electrical Engineer and others have been doing their utmost 
to convince the public that the current employed was perfectly 
harmless to human life. However, accidents were frequent and 
were alleged to be increasing day by day, the reverse of what 
might be expected as the motormen became more expert in the 
control of the cars. Soon there came a large increase in speed 
and weight of moving mass and, in the words of a daily paper, 
“the public attention has again been sharply attracted to the 
perils of electric traction for street cars by the alarming fre- 
quency of accidents on the newly opened lines in New York.” 
Lamentable as this state of affairs certainly is, we may well re- 
joice over the improved condition of the public mind in passing 
judgment on “so terrible a calamity,” and in laying the blame 
not on the dangerous “fluid,” but rather on the braking mech- 
anism on the cars, the heedless passer-by and the inexperienced 
brakemen. Believing ourselves that all three of these condi- 
tions are responsible for the frequency of accidents, we have yet 
to learn of a method of educating the public sufficiently to make 
them understand that rapid transit by surface cars means also a 
more rapid movement of persons across the tracks. They are 
slow in coming to see that the nearness of a fender is significant 
of greater danger than the grazing of one’s shoulder by the 
head of a horse; that an electric car going at full, permissible 


speed cannot dodge a wagon suddenly thrust in front of it, nor 


protect a child which, unguided and unprotected by its parents, 
suddenly steps on the tracks. 

These also are some of the trials and tribulations of the motor- 
man, who, watchful of the signals of the conductor, with one 
hand on the controller and the other on the brake, has to feel 
his responsibility increased by the recklessness and thoughtless- 
ness of pedestrians and drivers, not to mention the bicyclists 
and children. Aside from this mental strain, his physical strength 
is taxed to the utmost by the effort of applying the brakes from 
250 to 400 times a day, no easy task when each time a twenty- 
eight-foot car, weighing about twenty thousand pounds without 
passengers, going at a speed of, say, ten miles an hour, has to 
be brought to a standstill within a space of less than its own 
length. 

“Hand Brakes versus Power Brakes” is a subject of great 
antiquity, but one on which opinions have been largely reversed 
on account of the changed conditions. Formerly, when small, 
light, easily manageable horse cars were in vogue, the hand 
brake required but a respectable portion of a man-power to 
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bring the car to a stop. But to-day when speed and weight have 
been so largely increased as to make surface cars approximate 
steam cars, the hand brake of old appears inadequate and waste- 
ful of human energy. Something more powerful and quickcr 
in its action is demanded or else another person on the platform 
whose sole duty it shall be to brake the car. A multiplicity of 
operators, however, like a multiplicity of parts or operations, is 
always inefficient and unreliable and we are, therefore, thrown 
back upon the first alternative, the power brake. And this pre- 
sents an equally difficult question, ana one which, perhaps, is 
responsible for the present condition of affairs, namely, the kind 
of power to be used. There are at disposal compressed air, so 
well known as a braking agent; the current itself, which can be 
used as a magnetizing agent, or by having the motor act as a 
generator and reverse the motion of the car; numerous hy- 
draulic brakes, which have been proposed and tried, and even 
the inevitable spring which has been called into account. 

Of the first named type, we only need to refer to the well 
known Westinghouse air brake, so largely used on our steam 
roads, as well as the Standard and Christensen air brakes adopted 
for street railways. It certainly appears as if some one of these 
brakes, regardless of their expense and complicated construction, 
as well as their greater liability to fail than hand brakes, would 
fill the long-felt want of street railway companies and the public. 

Of the second, electric class, there is the Sperry electric brake, 
which has given excellent service, and a number of other elec- 
tric and magnetic brakes proposed since 1894. There certainly 
appears no reason why the ability to reverse the motor should 
not be used as an additional safeguard, no matter what other 
means are employed to brake the car. 

This compilation of methods proposed, tried, approved and 
in part rejected, would be incomplete without making mention 
of the numerous hydraulic brakes which from time to time have 
been placed on cars though seldom on the market. We recall 
at this moment the test made in 1896 on a car in Brooklyn 
equipped with the Lombard hydraulic brake, which performed 
the following remarkable feat: With a 32-foot car, running at 
about 8 or 9 miles an hour, the car was easily stopped within 6 
or 8 feet. Why has that not come into use? 

In fact, as we look back over the literature of car brakes, we 
find that nearly every test made with the various types of brakes 


was highly successful and gave great promise for the future. But 


now, when the time has come for the immediate installation of a 
power brake, not one seems to be available, or else its efficiency 
does not appeal as strongly to railway managers in general as it 
does to the inventor. The latter must not forget that the proof 
of certainty of action of a power device must be presented 
against the knowledge of what a hand device will surely do. 

In the meantime, the public should be cautious in crossing 
streets, the motorman watchful, the inventor active, the com- 
panies progressive, and the daily press slow to judgment until 
all concerned have had an opportunity to get used to the new 
state of affairs. Until then, however, electric cars may have to 
follow the old saying that “all big things must move slowly,” 
which, being interpreted, may mean a speed between six and 
twelve miles an hour. 


A Non-Mathematical Treatment of the “ Rota- 
tory ” Converter. 


ON E of the grandest manifestations of the transformation of 
energy and also one of the most potent and convincing 
arguments of the advocates of the electric current is the latter’s 
great flexibility and ready obedience to simple and fundamental 
laws. Depending upon the particular use to which it is to be 
put, and always insuring its greatest efficiency, the electric cur- 
rent can be transformed into and transmitted at any desired 
pressure and current, having even its direction and other prop- 
erties modified by simple and commercially practicable means. 
This has reference to the continuous as well as the alternating 
current, though it has perhaps more weight with the latter on 
account of its greater flexibility and wider introduction for the 
distribution of large amounts of power over great distances, 
where the factor of economy has to be most carefully considered. 

Important and timely then, as a knowledge of the transforma- 
tion of the alternating current is, and considering the simplicity 
of Faraday’s statement of magneto-electric and electro-magnetic 
induction and the antiquity of the subject, it would seem as 
if the fascinating theory of the alternating current transformer 
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in its various types and modifications would be reduced to its 
simplest and most intelligible form. 


How many are there of those engaged in electrical pursuits, 
and thrown in daily, hourly contact with alternating currents 
of various kinds and strengths, who understand the mathematics 
employed by Maxwell, or who have even had the necessary 
training to grasp the vast amount of mathematical gymnastics 
contained in the 600 pages of Fleming’s “Alternate Current 
Transformer’? Very few indeed, and while this may be con- 
sidered by those who delight in the exposition of mathematical 
logic, as a most unfortunate circumstance, it is nevertheless a 
fact, and as such it must be met. No one, of course, will deny 
the saving which can be effected in expressing our thoughts by 
means of symbols, but not until this shorthand method can be 
mastered by all, ‘can mathematics be considered the Volapuk of 
science for the masses. It has been said, and we have evidence 
of it daily, that the simpler a thing is the more difficult it is to 
define it, and this may be the cause of the failure of so many 
modern electrical writers and authors to give a simple, concise 
and comprehensive statement of the theory of the alternate cur- 
rent transformer in its stationary and rotative forms. Or is it 
due, perhaps, to the fact that the designers of transforming ap- 
paratus are guided so safely and entirely by practice or by ex- 
periments conducted on a large scale that theory is no longer 
consulted? This would appear incredible in the face of the de- 
cided and rapid advances made in recent years in alternating 
current apparatus, yet that we have but few simple treatises on 
the subject seems to point to the fact that knowledge of the sub- 
ject is possessed by the select few to whom workers in other di- 
rections naturally look for enlightenment. 


One of these writers from whom we would expect a contribu- 
tion of this character, and who has seldom disappointed the 
profession, is Prof. S. P. Thompson, who on Nov. 10 read a most 
admirable paper on ‘“‘Rotatory Converters” before the Institu- 
tion of Electrical Engineers. The paper, which is a masterpiece 
of simplicity and completeness, embodies within its thirty-eight 
pages numerous tables and diagrams and a mint of information 
without the use of a single formula. In the words of the author, 
“I have deliberately preferred, for the purposes of the present 
paper, to avoid formule (though they have been used in its prep- 
aration), and, instead, to exhibit the arguments numerically by 
taking specific cases that are readily followed.” He describes a 
“rotatory” converter—we see no reason why the shorter 
word “rotary” would not do just as well or perhaps better, on 
account of its brevity—as a machine having something in com- 
mon both with a dynamo and with a motor, so far as its struc- 
ture goes, and of which the function performed by its rotation 
is to transform the electric energy which is imparted to it in 
one form into an output of electric energy of some other form. 
He then enumerates and discusses the twelve possible kinds of 
conversion, some of which are accomplished by means of the 
ordinary stationary transformers, others by the use of auxiliary 
choking coils and condensers; while all of them may and some 
others must be effected by means of rotatory apparatus. The au- 
thor incidentally mentions the growing favor of the alternating 
current for railway work and in this paper does not touch upon 
the development of the stationary transformer. This branch of 
the topic, however, has been so admirably treated by Mr. Scott 
in his paper which we are now printing, that the homogeneity 
of the subject is not disturbed. Prof. Thompson then discusses 
the two possible methods, namely, the double and single wind- 
ings On one armature, and considers the latter as being par ex- 
cellence a rotatory converter. In discussing machines having 
two armatures mounted on one shaft and placed so that each 
lies in a similar and equal bi-polar magnetic field, he applies 
to the combination the name ‘‘motor-dynamo.” The term 
“dynamotor,” he asserts, is not alone philologically bad, but isa 
mis-description. When two machines, he continues, of whatever 
kind, are thus coupled together, it is always the motor which 
drives the dynamo, not the dynamo which drives the motor. 

This does not appear to us to be a sufficient reason for abolish- 
ing the shorter and equally well understood term ‘“‘dynamotor,” 
now finding general favor. 

In his consideration of the heating of the armature, Prof. 
Thompson does not appear to have given due weight to the 
fact that the heating is largely dependent on the power factor, 
and that his figures based on a power factor of unity will be 
materially altered and often dangerously so, when the power 
factor is less than one, as is generally the case in practice. 


THE ELECTRICAL ENGINEER. 


539 


The author mentions the converters installed at Niagara, 
Mechanicville, Brooklyn, and by the Central London Railway 
as typical examples of modern practice, but speaks most un- 
favorably of the possibility of running converters in parallel, 
a fact not borne out, we understand, by American practice. 

In conclusion, the author makes reference to the machines 
called “permutators,”’ which are for the purpose of changing al- 
ternating currents of one, two, or three phases, into a continuous 
current. It is a combination of a species of stationary trans- 
former and a revolving commutator. These machines have been 
developed of late by Messrs. Hutin and Leblanc, and in the 
opinion of Prof. Thompson they deserve the further attention 
of engineers, as there probably are cases where the economic 
conditions of the problem may point to the permutator as afford- 
ing a solution preferable to either motor-dynamo or converter. 

In sharp contrast to this paper, as far as the mode of treatment 
of the subject is concerned, is the one on the ‘‘Design of Trans- 
formers,” read on Nov. 23, before the A. I. E. E., by Mr. Fred. 
W. Carter. This author, an Englishman also, while presenting 
much valuable data by means of carefully arranged symbols, en- 
ters a sphere quite foreign and unintelligible to a large number of 
his hearers, and leaves them in doubt as to the practical value 
of the conclusions. In fact, the discussion on the paper brought 
out the remarkable fact that transformers are mostly designed 
by precedent, a sort of transformer-design intuition, or by the 
results of costly and extensive experimenting rather than by fol- 
lowing mathematical formule. Besides giving results equally 
certain, the former method effects a saving of time and of 
“yards” of paper. In an analytical treatment such as is pre- 
sented by Mr. Carter, a large number of assumptions have to be 
made at the outset, which may or may not be found to agree 
with the conditions met with by various manufacturers and de- 
signers. If, however, these assumptions are in the main accept- 
able, and we believe they are, then the paper, if carefully handled, 
becomes of great and permanent value. 


Electric Power on Warships. 


Q OME time ago we noted with considerable pleasure the 

good work accomplished on our warships in the rapid han- 
dling of the turrets by electric motor. The London “Electrical 
Review” now quotes a number of letters from the “Army and 
Navy Register” on the subject, the letters being those of the 
chief officers, including Commodore (now Rear Admiral) 
Schley and Capt. Cook. These letters had not before come under 
our observation, and we are glad to find them so emphatic and 
direct in their commendation of the great superiority of the 
“electric system.” This generic phrase covers the method, we 
believe, devised by Mr. H. Ward Leonard, who is certainly to 
be congratulated not only on the fine record reported so fully, 
but on the prominence given to the matter here and abroad. 
Admiral Schley notes that in the ever-memorable battle of July 
3, on the Brooklyn, “the turrets controlled by electricity did 
better and quicker work, and were not so hot as those functioned 
by steam.” For Mr. Leonard, who has reason to regard his 
method rather as an invention than an evolution, this expert 
praise must come very acceptably. 


eed 


Return of the Volunteer Engineers. 


[T is a great pleasure to welcome home again Col. Griffin and 

his regiment of Volunteer Engineers. The conditions of 
their return from the tropics might well have been more propi- 
tious, and even now it is painful to think of that steamer, un- 
heated, lying at her snow-clad wharf unable to land her passen- 
gers, while all the time a fine Thanksgiving dinner and hosts of 
friends were waiting for them on shore. But the regiment is 
now in happier circumstances, and all these little drawbacks are 
being forgotten in the general rejoicing of their friends and 
comrades. It is one of the regrets of the men that they had so 
little of real war, but killing is not the only civilized warfare, 
and the regiment has left behind it in Puerto Rico a deep im- 
print in the shape of better roads and bridges and miscellaneous 
engineering work. After all, that is better, and we believe that 
among engineers everywhere the satisfaction will be shared 
that so many of their fellows volunteered to serve the country 
when the President issued his call for troops. That electrical 
engineers were splendidly represented ashore and afloat, will 
always be one of the happy memories of the war with Spain in 
1898. i 
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Prof. Dolbear on Mr. Tesla and His Work. 


I AM greatly surprised at the mental attitude Mr. Tesla has 
assumed with reference to the comments that have been 
made about his late statements as to what he proposes to do. 
I have carefully read your editorial remarks and fail to find 
anything there but sympathy, tempered with the recollections of 
expectations that have come to nothing and a bit of warning 
much needed, in my opinion. 

As for myself, the interviewer came to me with the article 
purporting to be his verbatim statements of what he could do 
and some of the devices he was to employ. The chief thing 
was a navy destroyer that could be operated by a competent 
person anywhere upon the earth, and that too by a mere act 
of the will. In this article Mr. Tesla says: “This power can be 
exerted at any distance by an agency of so delicate, so im- 
palpable a quality, that I feel I am justified in predicting that the 
time will come when it can be called into action by the mere 
exercise of the human will.” Of this, one may frankly say, 
that until it is shown that a person can by an act of his will 
alone, move anything, even the smallest particle of dust in the 
air, that the idea is contradicted by all human experience. There 
is no sense in it and will not be until it is done. It will then be 
time to revise one’s judgment, but not before. 

Again coherers and Hertz waves are to be employed, but these 
are not new, for heretofore they have been used to telegraph 
with in the way he proposes, to a distance exceeding thirty miles. 
Instead of rapping the coherer he may capsize it, but there és 
no great merit in that; it confers no new property to the mate- 
rial; it simply is a mechanical equivalent. 

But Mr. Tesla wishes to be remembered as the destroyer sf 
war, for the device is to render the art too dangerous. We have 
all heard that argument. It was paraded when Colt’s revolvers 
and Sharp’s rifles were invented fifty years ago, yet the business 
goes on, and is likely to. 

War will not be destroyed by coherers of that sort, even if 
vessels could be exploded in the assigned way. No patent of 
that sort would be respected in an international difficulty, and 
besides every vessel would carry its own protector with it, its 
syntonizers continuously working through the whole electrical 
range—an easy thing to do—and the advancing destroyer would 
be blown up by its own petard. l 

No. The end to be attained may be desirable, but this 
means will not reach it, in my judgment. Mankind may depend 
upon cohesion, but not coherers, if war is to be abolished; and 
Mr. Tesla must not look for fame in this direction. Evolution- 
ary processes have not been continued for so many thousands 
of years, to be suddenly superseded by an electric device. The 
idea is altogether visionary and chimerical. Is it in any degree 
probable that men will love each other more because they dare 
not fight each other with gunpowder? There are other means 
of destruction and they would be used. 

Mr. Tesla is a very ingenious man, and some of us wish he 
wouldn’t undertake to do or undo the whole world so often. 

A. E. DOLBEAR. 

Tufts College, Mass., Nov. 21, 1898. 


(The above is the letter referred to in Prof. Dolbear’s dispatch, published 
in our editorial pages last week, and is, therefore, printed. We have re- 
ceived other letters of like import, but, while we are much obliged to their 
writers, we think the matter may be left as it is.—Eds. E. E.) 


The marriage is announced, at Cleveland, O., of Mr. W. G. 
McCorkle, editor of the Cortland, O., “Herald,” to Miss Georgie 


Howard, of Orwell. Mr. McCorkle is the manager of the 
Jefferson-Warren telephone line, and thus became acquainted by 
wire with his bride, then looking after the Orwell exchange. 
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A Sturtevant Diminutive Generating Set. 


A HOUSCH the necessity for small, independent electrical 
generating sets has long existed, practically no successful 
attempt has been made up to the present day to solve the prob- 
lem. In the accompanying cut, however, is shown the result 
of most careful consideration of the problem. This outfit was 
designed under specific conditions for torpedo boat service, and 
several of these sets have already been furnished to the U. S. 
Navy. The engine which has a cylinder 2 in. by 2 in., is com- 
pact, extremely stiff and carefully designed as regards adjust- 
ment of wearing parts and the character and proportions of the 
material employed. Steam is admitted through a special form 
of throttling governor, which is capable of controlling the speed 
of the engine within very close limits. All moving parts are 
provided with continuous sight feed oilers. 

The engine was designed with a large factor of safety to opc- 
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STURTEVANT “MIDGET” GENERATING SET. 


rate under 200 pounds pressure at 1,000 revolutions and indicate 
3 h. p., although intended to be operated at a somewhat less 
output. 

The specified limit of weight of the entire set was 500 pounds. 
The rated capacity of the engine was to be 1.5 kilowatt. In point 
of fact the finished machine weighed only 400 pounds, thus com- 
ing 100 pounds inside the specified limit, bringing the weight 
efficiency down to 0.266 pounds per watt at rated capacity. The 
centre of gravity of the set was kept as low as possible in order 
to economize head room and to insure steadiness in running. 

This low centre demanded a special design which was met by 
the adoption of a 4-pole field with only two field coils on the 
consequent pole type of magnetic circuit. The field magnet 
itself is of wrought iron, the pole pieces of the same material 
being bolted to it. Thorough ventilation and a large radiating 
surface are secured by making the armature of large diameter. 
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By means of air-ducts placed at the centre and ends of the arma- 
ture core, the armature is to a certain extent transformed into 
a centrifugal blower and thorough ventilation is secured. As 
the back end of the spider is completely closed and thereby 
rendered oil-proof, the air is necessarily drawn through the 
commutator. 

Only two brush holders are used. The armature is of the 
two-circuit, four-pole, barrel wound type without cross-connec- 
tions. These brush holders are of the reaction type. The gen- 
erator is compound wound for a constant e. m. f. (at constant 
speed) under all changes of load, from no load to 50 per cent. 
overload without sparking. Twenty-five per cent. overload can 
be carried with safety. 

The fact that a small set like this can be made a perfect suc- 
cess under continuous operation at high speed, insures its intro- 
duction and utility under many conditions. 

This “Midget” set, so called, was designed aand constructed by 
the B. F. Sturtevant Company, Boston, Mass. 
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New G. E. 22) Volt Enclosed Arc Lamp. 


A PERFECTED form of carbon feed arc lamp for direct 

connection across 220 volt mains is being placed on the 
market by the General Electric Company. It operates with 120 
volts at the arc, takes a normal current of 2.5 amperes, and, 
with one trimming, has a life of from 130 to 150 hours, requir- 
ing no attention during that time. These carbons are so pro- 
portioned that the upper carbons at the end of any run of 130 
or 150 hours may be placed in the lower carbon holder for the 
next run. The light is of less volume and more violet in color 


NEW G. E. 220 VOLT ENCLOSED ARC LAMP. 


than the standard 110 volt lamps, but the advantages of a 200 volt 
lamp, capable of independent operation sometimes compensate 
for the diminution of light as compared with the General Elec- 
tric 5 ampere power circuit lamp for use two in series across 220 
volt mains. A variable resistance at the top of the mechanism 
allows the use of the lamp on circuits of from 210 to 250 volts 
and disconnection from the circuit is effected by a quick break 
switch applied to each lamp. 
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The 220 volt lamp is weatherproof and may be used without 
a hood. It is especially suitable for lighting vestibules, door- 
ways, window fronts, etc. It may be used with the closed out- 
side globe as shown in the illustration, or with the single globe 
and flared reflector. The casings are of several designs, the 
standard weatherproof casing being finished in black enamel. 


One Way for Finding a Short Circuit. 
BY A. E. DOBBS. 
[N constructing the strings of electric lights which were fes- 
tooned across the streets of Chicago during the Peace Ju- 
bilee of Oct. 16-18, the strings consisting of 100 lights each were 
made up in a long basement cellar. 

It would happen occasionally that a socket would be found 
that short circuited the string. An examination of the sockets 
did not always reveal the cause of the trouble, and at first it was 
thought that the socket could be burnt out by throwing current 


A Short Corcucl. 
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DETECTING A SHORT CIRCUIT BY MEANS OF A COMPASS. 


from the street mains into the string, but after blowing out two 
or three 150-ampere fuses that plan was abandoned. 

Then one of the wiremen got an idea, hunted up a pocket com- 
pass and connected up the line, as shown in the figure. A cir- 
cuit of eight house lights was detached on one side from the | 
service block and connected through the loop made by the short 
circuit. The compass was then slid along over the string, the 
needle giving a wide deflection till the short-circuited socket was 
reached (A), when it stopped and swung back to its normal 
position. This plan is simple, cheap, convenient and applicable 
in many cases. 


EN 


The New Electrical Equipment at McGill Univer- 
sity, Montreal. 


See Prof. R. B. Owens went to take charge of electrical 

work at McGill University, the munificence of Mr. W. C. 
McDonald has again been extended with the object of increasing 
the facilities of that institution in that branch of engineering 
study. The new equipment has been purchased, to the extent of 
$30,000, and it will include the following apparatus: One 100 h. p. 
high speed single cylinder side crank engine, 200 11 E. chloride 
cells, one m. p. 75 k. w. 125-volt direct current dynamo, one 
m. p. 30 k. w. 500-volt direct current dynamo, one m. p. 40 h. p. 
125-volt direct current motor, two m. p. 25 h. p. 125-volt direct 
current motors, two m. p. 20 h. p. 125-volt direct current motors, 
two m. p. 15 h. p. 125-volt direct current motors, two m. p. 10 
h. p. 125-volt direct current motors (the motors are compound 
wound, with shunt and series turns to vary degree of compoun:l- 
ing, and with shunt rheostat to vary speed); one 6-pole 25 k. w. 
220 volt revolving field a. c. generator, arranged to deliver sin- 
gle, two or three-phase currents, one two-phase 20 k. w. inductor 
alternator, one single-phase 15 k. w. inductor alternator, two 
single-phase induction motors, one 15 k. w. rotary converter, one 
capacity set, one 10 h. p. induction motor, arranged to be used 
either as two or three-phase machine, with secondary provided 
with collector rings, so that the motor can be used as a frequency 
changer, three 3 k. w. potential regulators, two 5 k. w. two- 
phase 3-phase transformers, one-phase shifter, one I k. w. con- 
stant current transformer, five current transformers, one special 
transformer for a. c. ammeter testing, one 2 h. p. two-phase 
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induction motor, one 200,000 volt testing set, one motor dynamo 
with double field for battery charging, one motor dynamo with 
double field for instrument calibration, two small synchronizing 
motors, one electric welding outfit, one electric plating and typ- 
ing outfit, four electric speed indicators, one laboratory standard 
voltmeter, one laboratory standard ammeter, one continuous 
rheostat, one potentiometer, ten standard cells, thirty voltmeters, 
ammeters and wattmeters, for general laboratory use, thermom- 
eters, one photometer and attachments, one conductivity bridge, 
two standard megohms, one standard condenser, one hysteresis 
tester and various fittings and attachments. 

The principal laboratories are: Dynamo laboratory, standard- 
izing laboratory, laboratories for advanced investigation. A 75 
k. w. direct connected unit will be installed in the service plant 
for current supply, and a 75 k. w. hour storage battery in three 
sections in the battery room, adjoining laboratory. There will be 
a distributing board for 36 circuits. It has been decided to abolish 
shafting in the dynamo laboratory; every machine will have a 
separate motor for driving. None of the machines will be fixed 
permanently in place, but will be mounted on testing blocks, so 
that they may be readily moved from place to place, for which 
purpose the laboratory will be equipped with traveling cranes. 
The low voltage a. c. machines will supply two and three-phase 
currents. Permanently wired testing tables will be used to facili- 
tate work. The standardizing laboratory contains all instru- 
ments necessary for the accurate measurement of electrical and 
magnetic quantities. The new equipment is expected to be in 
working order on the reopening of the school after the New 
Year vacation, although a longer period will be required to thor- 
oughly complete the work. 


Massachusetts Institute of Technology. 


By a vote of the corporation, the new building just created 
for the use of the Institute, will be called the Pierce Building, 
in honor of the late (Hon.) Henry L. Pierce, who was a mem- 
ber of the corporation from 1885 until the time of his death. 
Himself a leader in a line of business making large demands on 
science, he has always expressed a keen interest in the Institute, 
its ideas and work, as shown by visits and suggestions and by 
his frequent and liberal gifts. His various benefactions amount 
to $770,000 to Oct. 31, 1898. 

There have recently been two pilgrimages to the Institute. 
Mr. Linwood O. Towne, sub-master of the Haverhill High 
School, with twenty-three of his students, and Mr. Warner, with 
twelve pupils from the Springfield Manual Training School, 
made comprehensive and thorough examinations of the build- 
ings, laboratories and libraries. The mining, chemical and en- 
gineering laboratories particularly: interested them. In the ap- 
plied mechanics laboratory they witnessed the testing of speci- 
mens of granite to be used in the Clinton Dam. One piece was 
crushed under the application of a load of 194,000 pounds. 


The Michigan College of Mines. 


A very complete catalogue enumerating the courses taught 
by this well known institution has recently been issued and 
contains much interesting information regarding the courses 
of instruction and the opportunities offered for practical work. 
The college, which is situated at Houghton, Mich., is most for- 
tunate in its location, as within a radius of eleven miles are sev- 
eral of the largest, deepest and most successful mines in the 
world. The range of subjects bearing on the mineral industry 
taught in this school is extremely wide and is strictly profes- 
sional and practical. 

Electrical engineering is taught by Professors Hood and Mc- 
Nair and includes electrical engineering proper, dynamo electri- 
cal machinery, alternating current work and laboratory practice. 


NEW YORK CENTRAL R. R. will put an air motor in use 
at the Metropolitan terminus, to haul trains through the tunnel 
and lessen the smoke nuisance. The papers say: “Various elec- 
trical motors have been tried and have proved unsatisfactory.” 
This is utterly untrue. No electric motors have been tried. 
There has never been a foot of wire or cable in the tunnel for 
the purpose. 
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The “Municipal Plant” of Knowledge. 
BY HENRY HOPKINS. 


A® a little addendum to my recent articles on the disad- 

vantages of municipal ownership, I think the accompany- 
ing cartoon may perhaps interest the readers of The Electrical 
Engineer. It is probably so plain in its meaning as to need 
very little explanation. The “municipal plant” has been indeed 
a tree of knowledge to most of those who have had anything 
to do with it. The apples are “Dead Sea Fruit;” the trunk is 
rotten within from depreciation, and the roots that are drawing 
life out of it are “repairs,” “accidents,” “insurance,” etc., 
not forgetting the money that would have been derived from 
taxation. 

Water power plants are suggested by the watering pot. There 
is a whole group of failures in that class, although the plants 
were pretty freely watered with the taxpayers’ money. But the 
case of Gravesend will be plain to all. The plant cost $120,000, 
but was never used because the mayor who started it went to 
prison for some other offences. It was finally sold by the town 
for $30,000. 

The apples on the ground suggest the fallen municipal enter- 
prises. Those still on the tree are tagged with the different 
prices given by various city officials, experts and others, the 
higher prices being invariably those nearest the truth, which 
proves pretty hard to get at. 

The American citizen may well stand in alarm, and contem- 
plate the prospect, and wonder where he is “coming out.” My 


little parable may help him arrive at a wise decision when other 
schemes of spending his money, in the shape of taxes, are 
brought to his notice for adoption. 


Governmental Matters Affecting the Export and 
Import Electrical Trade. 


ALIANT Secretary of the Treasury W. B. Howell has 
written to the Collector of Customs at New York as fol- 
lows: 

“On the exportation of ‘incandescent electric lamps,’ manu- 
factured by the Edison General Electric Company, of Schenec- 
tady, N. Y., in part from imported glass bulbs and tubing, a 
drawback will be allowed equal in amount to the duty paid on 
such imported materials used in the manufacture, less the legal 
deduction of I per cent. 

“The entry under which the merchandise is to be inspected, 
and laden must show the marks and numbers of the shipping 
packages, and the number of lamps in each package, describing 
the bulbs used as they are described in the import invoice. 

“The drawback entry must show the number of lamps of each 
kind or description exported, and must further show, in addition 
to the usual averments, that the said lamps were manufactured 
and packed for shipment in the manner set forth in the manu- 
facturer’s sworn statement, dated May 25, 1808, filed with the 
Collector of Customs at New York. 

“In the liquidation of entries 1,000 glass bulbs and 5 pounds of 
glass tubing shall be taken as bases of allowance of drawback 
for each 1,000 lamps exported.” 

The Secretary further advises that samples may be taken as 
ordered by the Collector for any official expert examination as 
he may deem necessary. 

Commissioner of Internal Revenue N. B. Scott has replied to 
a letter received from Mr. W. H. Powell, Collector Thirteenth 
District, East St. Louis, Ill., as follows: “In reference to the re- 
turns to be made by telephone companies, and life insurance 
companies issuing policies on the weekly payment or industrial 
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plan, your attention is called to Treasury decision 20059, under 
which insurance companies receiving first weekly premiums in 
various collection districts, through local agents, are permitted 
to include such premiums in the returns rendered in the district 
in which the company is located. 

“I see no objection to the adoption of the same plan in the 
case of telephone companies, where the conditions imposed are 
fully complied with.” 

An official report to the Bureau of American Republics from 
the Argentine Republic, states that orders for electrical ma- 
chinery and equipments continue to arrive in fairly large propor- 
tions. A New York concern recently received orders to the 
amount of $20,000 of these supplies. The outlook for work of 
every sort in the electrical field in Argentine is promising. 
Every steamer, it is estimated, leaving New York during the 
past three months, has carried a shipment of machinery and 
electrical supplies of which the average value was from $7,000 
to $10,000. 

The electric tramways of Argentine are all supplied with 
equipments from the United States. During the past two 
months almost every vessel going to Buenos Ayres has taken 
$50,000 worth of car material, a large part of which was received 
by the Belgrano Tramway Company. The Capital Company, 
whose local offices are in New York City, is an extensive shipper 
of all sorts of electrical supplies, including car equipments for 
its own road. Early in this month the company will have a large 
shipment ready. 


The advices state that nearly every tramway company in 
Buenos Ayres will extend its line to suburban towns; the re- 
quired equipments will, therefore, be very extensive. 

In the matter of the protest of Knauth, Nachod & Kuhne, im- 
porters of electrical goods, against the decision of the Collector 
of Customs at New York, as to the duty to be assessed on cer- 
tain importations made in 1897, General Appraiser Somerville 
has rendered the following opinion: 

“The merchandise consists of incandescent lamps used for 
electric lighting, and composed of blown glass, metal, porcelain, 
carbon filaments and cement. Blown glass is the compound ma- 
terial of chief value, but the other materials are unquestionably 
substantial and essential features of the articles, and necessary 
not only in the construction of these lamps, but to adapt them 
for the uses for which they are intended. The glass portion of 
the lamp is not cut, engraved, painted, colored, stained, silvered, 
gilded, etched, frosted, printed,’ or otherwise ornamented, dec- 
orated or ground. 


“The goods were assessed for duty at 60 per cent. ad valorem 
under paragraph 100, tariff act of 1897, which reads as follows: 

“ ‘too. Glass bottles, decanters or other vessels or articles, or 
glass, cut, engraved, painted, colored, stained, silvered, gilded, 
etched, frosted, printed in any manner, or otherwise ornamented, 
decorated or ground (except such grinding as is necessary for 
fitting stoppers), and any articles of which such glass is the com- 
ponent material of chief value, and porcelain, opal, or other 
blown glassware; all the foregoing, filled or unfilled, and 
whether their contents be dutiable or free, 60 per cent. ad 
valorem.’ 


“The importers make the following claims: ‘That the articles 
are dutiable at 45 per cent. ad valorem under paragraph 112 of 
said act as manufactures of which glass is the component ma- 
terial of chief value, not specially provided for in said act; or, if 
not so dutiable, that they are subject to classification under para- 
graph 193 of said act as ‘articles or wares not especially provided 
for, in said act, composed in part of metal.’ 

“The protest must be sustained under the rule laid down on 
which certain thermometers made of glass, metal and other ma- 
terials were held to be dutiable under paragraph 102, tariff act of 
1894, as manufactures of glass not specially provided for, and 
not under paragraphs 89 or go, as articles of glass cut, painted, 
engraved, etc. It is true that thermometers of that description, 
composed in part of glass which is etched, engraved or other- 
wise ornamented in the manner described in said paragraph 100, 
would be subject to classification under said paragraph, as the 
law now stands, where ‘such glass is the component material of 
chief value.’ The incandescent lamps under consideration are 
manifestly not merely blown glassware within the meaning of 
the phrase, but are manufactures of blown glassware and the 
other various component materials above specified. 

“The protest is overruled so far as its claims under said para- 
graph 193, but is sustained as to the claim under said paragraph 
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112, and the Collector’s decision is reversed, with instructions to 
reliquidate the entry accordingly.” 


On the Electrical Properties of the Vapors from 
the Carbon Arc.’ 
BY ERNEST MERRITT AND O. M. STEWART. 


TPE air, as well as other gases, is usually a non-conductor ex- 
cept when at a very high temperature. The gases from a 
flame, however, are to some extent conductors of electricity. 
They possess the power, for example, of discharging an electri- 
fied body with which they come in contact. Other gases acquire 
this discharging power when acted on by X-rays and retain it 
for a fraction of a second. The authors find that the vapors 
from an arc light behave in almost exactly the same way as do 
gases which have been acted on by X-rays, except that they re- 
tain their discharging power longer. If the vapors are drawn 
from the arc through glass or metal tubes, and caused to pass 
between a charged body and one that is grounded, the former 
will gradually lose its charge. The discharge current is, how- 
ever, not proportional to the potential difference, but increases 
less rapidly than the latter and approaches a limiting value. If 
the vapor of water is introduced into the arc the rate of discharge 
is greatly increased. All the phenomena observed may be ex- 
plained upon the assumption that the air is “ionized” by pass- 
ing through the arc; that is, the molecules of air are to some 
extent torn apart so as to form positive and negative ions 
as in electrolysis. These ions rapidly recombine, and their num- 
ber being limited the maximum current that can be carried by 
the vapor is relatively small. 
The experiments probably have an important bearing upon 
the theory of conduction in the electric arc. 


Exports of Electrical Material from New York. 


T HE following exports of electrical material are from the port 

of New York for the week ending Nov. 7: Antwerp—Four 
cases electrical material, $2,821; ten packages electrical ma- 
chinery, $600. Africa—Three cases electrical material, $457. 
Argentine Republic—One hundred and fourteen cases electrical 
material, $5,957; thirty cases electrical machinery, $2,781; 
one case eletrcs, $2. Brazil—Two cases electrical ma- 
terial, $110. British possessions in Africa—Four cases elec- 
trical material, $146. Bremen—Six cases electrical material, 
$500. British Guiana— Eight packages electrical material, $259. 
British West Indies—One hundred and eighty-six packages elec- 
trical material, $16,867. Cork—Four cases electrical machinery, 
$166. Cuba—Forty-four cases electrical material, $1,159. Cen- 
tral America—Sixteen cases electrical material, $285. Chili—Fif- 
teen cases electrical material, $189. Dutch West Indies—Three 
cases electrical material, $37. Dresden—Two packages elec- 
trical material, $27. Ecuador—Six cases electrical material, 
$125. Glasgow—Eight packages electrical material, $856; four 
cases electrical machinery, $123. Hong Kong—Eleven cases 
electrical material, $714. Japan—Two electric motors, $790. 
London—One hundred and eighty-four cases electrical material, 
$7,200; twenty-one cases electrical machinery, $1,560; one case 
electros, $117. Liverpool—Twelve packages electrical machinery, 
$220; twelve cases electrical material, $291. Mexico—Seventeen 
cases electrical material, $792; five cases electrical material, $50. 
Newfoundland—Six packages electrical material, $58. Nova 
Scotia—One package electrical material, $24. Newcastle—Six- 
teen packages electrical material, $25. Odessa—Twenty-nine 
cases electrical material, $916. Peru—Twenty-one cases elec- 
trical material, $387; three cases electrical machinery, $490. Porto 
Rico—Sixty packages electrical material, $1,304. Rotterdam— 
One case electrical machinery, $300. Siam—Twenty-seven pack- 
ages electrical material, $700. Santo Domingo—Eight cases elec- 
trical material, $75. Southampton—Eight cases electrical ma- 
terial, $628. Uruguay—One case electrical machinery, $739; 
eight cases electrical material, $203. U. S. Colombia—Forty-four 
packages electrical material, $1,154; three cases electrical ma- 
chinery, $704. Venezuela—Two packages electrical material, $27; 
seven cases electrical material, $80. 


BUENOS AYRES. The steamer Kaffir Prince took $14,000 
of electrical machinery for the Argentine, and over $12,000 of 
car material. 


1Read before the A. A. A. S. Abstract. 
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American Institute of Ele of Electrical Engineers. 


“THE one hundred and twenty-ninth meeting of the Institute 

was held at 12 West Thirty-first street, Wednesday even- 
ing, Nov. 23, President Kennelly in the chair. The paper of the 
evening on “The Design of Transformers,” by F. W. Carter, of 
London, England, was read by Prof. W. S. Franklin, of Lehigh 
University, in the absence of the author. It was discussed by 
Messrs. Franklin, W. B. Jackson, Wolcott, Henshaw, Torchio, 
Prpin and others. At meeting of the Executive Committee in the 
afternoon the following associate members were elected: Cleve- 
land Abbe, Professor of Meteorology, The Weather Bureau, 
Washington, D. C.; residence 2017 I street, N. W., Washington, 
D. C. John Cassidy, superintendent Mutual Telephone Co., 
Honolulu, Hawaiian Islands, U. S. A. James Francis Cosgrove, 
head of locomotive engineering department International Cor- 
respondence Schools, 631 Madison avenue, Scranton, Pa. Donald 
Hume Fry, assistant to Robt. McF. Doble, 202 Sansome street, 
San Francisco; residence, Blue Lakes City, Cal. James Hamil- 
ton, patent attorney and expert in patent causes, 54 State street, 
Boston, Mass. Bernhard Hoffman, New York Telephone Co., 
15 Dey street, New York City. Harry D. James, expert 
draughtsman, Otis Bros. & Co.; residence, 100 Buena Vista ave- 
nue, Yonkers, N. Y. S. L. G. Knox, first assistant engineer, 
Crocker-Wheeler Electric Co., Ampere; residence, Montclair, N. 
J. Howard Wallace Leitch, switchboard regulator, The Edison 
Electric Illuminating Co.; residence, 373 Madison street, Brook- 
lyn, N. Y. R. W. Lohmann, electrical engineer, 1387 Madison 
street, Oakland, Cal. C. Stowe Reno, electrical engineer, Tri- 
umph Electric Co., 620 Baymillen street, Cincinnati, Ohio. R. 
H. Sperling, assistant engineer, British Columbia Electric Rail- 
way Co., Ltd., Victoria, B. C. James Wilkinson, station man- 
ager, chief engineer, Consolidated Electric Light Co., 812 South 
Nineteenth street, Birmingham, Ala. A. Wilford Zahn, elec- 
trical engineer and superintendent, Manhattan Light, Heat & 
Power Co., Manhattan Building, St. Paul, Minn. 

The following associate members were transferred to full 
membership: Franklin Robert Anson, secretary and manager, 
Salem Light & Traction Co., Salem, Ore. Sidney Hand Browne, 
consulting electrical engineer, Baltimore, Md. A. E. Brooke- 
Ridley, agent and electrical engineer, Siemens & Halske Electric 
Co., San Francisco, 

The Committee on Co-operative Research having completed 
the first stage of its work, has sent various collegiate electrical 
engineering departments an explanatory circular submitting 37 
subjects for investigation. 


Connecticut Street Railroad Association. 


The fourth annual meeting of the Connecticut Street Railroad 
Association was held in the offices of the Fair Haven & West- 
ville Road, New Haven, on Nov. 18. Only routine business was 
done. The officers for next year were elected as follows: Presi- 
dent, Henry S. Parmelee, Fair Haven & Westville Railroad 
Company; vice-president, Congressman E. J. Hill, Norwalk 
Street Railroad Company; treasurer, E. S. Goodrich, Hartford 
Street Railway Company; secretary, B. W. Porter, Derby Street 
Railroad Company. The executive board for the year was 
elected as follows: President Parmelee, Vice-President E. J. 
Hill, A. M. Young, Waterbury Traction Company, C. S. Tread- 
way, Bristol & Plainville Tramway Company, A. W. Mather, 
Central & Electric Railway Company, New Britain. 


The Electrical Exhibition Co. 


At the annual meeting of stockholders of the Electrical Ex- 
hibition Co., held Nov. 21, 1898, it was unanimously decided to 
hold another electrical exhibition in this city in 1899. The fol- 
lowing officers and directors were elected: C. O. Baker, Jr., 
president; F. W. Roebling, vice-president; Geo. F. Porter, sec- 
retary and treasurer; H. H. Harrison, L. F. Requa, J. W. God- 
frey, C. A. Lieb; Marcus Nathan, general manager. 
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New York Electrical Society. 


The Society held a meeting on Nov. 17 at the College of the 
City of New York, when the paper by Mr. E. H. Johnson on 
“Surface Contact Railways” was read before about 100 members. 
There was a brief discussion. The following new members were 
elected: Prof. J. Burkitt Webb, Stevens Institute, Hoboken, 
N. J.; Hubert Greaves Webb, Glen Ridge, N. J.; Henry V. Par- 


_sell, 31 E. 21st street, N. Y. City; Joseph White Stickney, 76 


Hicks street, Brooklyn, N. Y.; Augustus Treadwell, Jr., Elec- 
tric Storage Battery Co., 20 Broad street, N. Y. City; Morton 
Arendt, 42 W. 126th street, N. Y. City; W. G. Burns, 423 E. 117th 
street, N. Y. City; Theo. H. Joseph, 32 E. 74th street, N. Y. 
City; Bernhardt Hoffman, N. Y. Telephone Co., 15 Dey street, 
N. Y. City; W. I. Thompson, 136 Sumner avenue, Newark, 
N J.; Frank R. Wainwright, Chesley Electric Co., 20 Cortland 
street, N. Y. City; Thomas J. Buckley, Tenafly, N. J; St. John 
P. Chilton, 11 W. 39th street, N. Y. City; William Newton, 
Ryerson, Montclair, N. J.; Thomas J. Fay, Electrical Engineer 
Inst. of Correspondence Instr., 120 Liberty street, N. Y. City; J. 
E. Woodbridge, Editor “Electrical World,” 9 Murray street, N. 
Y. City; Chas. E. Dustin, Excelsior Electric Co., Brooklyn, N. 
Y.; Henry B. Cutter, 1112 Sansom street, Philadelphia, Pa.; 
Alexander McGill, 1190 Madison avenue, N. Y. City; Charles 
T. Child, Electrical Editor “Engineering Magazine,” 120 Liberty 
street, N. Y. City; Lieutenant W. D. Weaver, “American Elec- 
trician,” 26 Cortlandt street, N. Y. City; Dr. Louis Duncan, 
Empire Building, N. Y. City; A. E. Clifford, “American Elec- 
trician,” 26 Cortlandt street, N. Y. City; A. Stamm, Chesley 
Electric Co., 601 Newark street, Hoboken, N. J.; V. C. Gilpin, 
Cutter Elec. & Mfg. Co., 120 Liberty street, N. Y. City. 


SP ERSOMALIYY 


A Gold Medal From Omaha. 


[T is a matter of gratification to electrical engineers that one 

of the four gold medals bestowed by the Omaha Exposition 
should come their way, being awarded to Mr. Luther Stieringer, 
one going to the landscape architect, Mr. Ulrich, and two to the 


architects-in-chief, Messrs. Walker and Kimball. Mr. Stier- 
inger, who was the consulting electrical engineer of the Exposi- 
tion and designer of illumination, has also been awarded a bronze 
medal with diploma of highest award for “artistic effect of the 
electric illumination of the grand court and the Nautilus Fount- 
ain.” As these come after a diploma and a silver medal to Mr. 
Stieringer at the Atlanta Exposition—not to mention the awards 
in the same line at the World’s Fair—it is evident that proper 
lighting and spectacular illumination take a high place in the 
thoughts of latter-day exposition managers, and that the value 
of electricity as a medium through all the range of work has be- 
come fully recognized. It may also be noted incidentally that 
one of the features of this new work has been the wonderful 
stimulus given to night photography, a series of pictures having 
thus been secured that it would be hard to surpass, or even to 
equal. 

The Brooklyn “Eagle,” in speaking of this matter at great 
length, says that Omaha profited by Chicago, Atlanta and Nash- 
ville, and probably beat them all. One of the Western papers, 
in summing up the chief reasons for this year’s Thanksgiving, 
put the Grand Court at Omaha and its beautiful lighting “way 
up” in the list. 


Prof. Roentgen to go to Leipsic. 

The “New Yorker Staats-Zeitung,” in a dispatch from Berlin, 
announces that Professor W. C. Roentgen, the discoverer of 
the rays bearing his name, has been tendered the chair of phil- 
osophy in the University of Leipsic, with exceedingly flattering 
inducements. It is also stated that the Professor will accept 
the call. In connection with this report, it may be of interest to 
state, that not long ago, in recognition of his valuable labors, 
Prince Ludwig of Bavaria created Prof. Roentgen a baron. 
Kaiser Wilhelm has decorated the great scientist with the Order 
of the Royal Crown. 


MR. HERMANN HERBERTS, whose method for prevent- 
ing collisions at sea was described and illustrated by us last 
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August, left for Berlin, Germany, on Nov. 26, to accept the 
position of assistant electrical engineer with the Bergman Elek- 
tromotoren und Dynamo Werke. Mr. Herberts appears to be 
well qualified to discharge the duties of this position as he has 
had a varied experience in the electrical field. After serving 
in the wire department of the Edison Elec. Illum. Co., Mr. Her- 
berts entered the student course of the General Electric Com- 
pany, and gradually worked through all the departments, finally 
becoming assistant foreman of the testing department. After 
remaining with that company for six years, he spent one year in 
the repair works of A. K. Warren & Co., and later two years in 
the testing department of Mr. D. McFarlan Moore. Of late, 
Mr. Herberts has done considerable experimental work. He 
leaves this country accompanied by the best wishes of his many 
friends in the profession. 


MR. A. M. YOUNG, president of the National Electric Light 
Association, has moved his headquarters from Waterbury, Conn., 
to 100 Broadway, New York, in order to be near the large elec- 
trical interests he has acquired in these parts, including the 
general management of the consolidated electric lighting com- 
panies of Brooklyn, N. Y. 


MR. H. H. VREELAND, president of the Metropolitan 
Street R. R. Co., has been elected president of the Railroad Club 
of New York, a body which has hitherto always had in that 
capacity an officer of a steam railroad. But Mr. Vreeland was 
or.ce a steam railroad man. 
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Alternating Current Meter Patents—The West- 
inghouse and Thomson-Houston Cos. vs. the 
Citizens’ Electric Co. and Diamond 


Electric Co. 


In three suits brought by the Westinghouse and Thomson- 
Houston Companies vs. the Citizens’ Electric Co., of Brooklyn, 
in the U. S. Circuit Court for the Eastern District of New York, 
decrees have been entered against the Citizens’ Electric Co., en- 
joining them from the use of alternating current meters manu- 
factured by the Diamond Electric Co. The patents in suit. are 
numbered 448,894, issued to Elihu Thomson; 511,559 and 511,560, 
issued to Nikola Tesla, and 386,003 and 386,004, issued to O. B. 
Shallenberger. The two Tesla patents mentioned above are two 
of the broad patents on split phase motors and apply to certain 
forms of fan motors. The two Shallenberger patents relate to 
that inventor’s meter. 


4 


A Thanksgiving Situation. 


The strength of the American political, financial, industrial 
and agricultural situation has become the’ subject of gen- 
eral consideration at this Thanksgiving period, and that it is gen- 
erally appreciated abroad is shown by many proofs. At home 
the stock market has been active and strong, and practically all 
the trade developments are very favorable. 

During the past week, 10,059 shares of Western Union were 
sold at from 93% to 93%, closing at the lower price. Of Gen- 
eral Electric, 2.306 shares were sold, closing at 8214. Metropoli- 
tan Street Railway on sales of 21,683 shares was strong and 
closed at 17634. New York Edison Illuminating has been re- 
markably strong and closed the week at the high price of 150%, 
having gained $25 per share within the month. In Boston, Am. 
Bell Telephone closed at 282 and West End Railroad at 881%, 
both on small sales. 

In metals, copper, New York, was quoted at 12.75; heavy steel 
rail was weaker at $17.50; lead was 3.65 cents. 
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Classified Digest of U. S. Electrical Patents 
Issued November 15, 1898. 
Alarms and Signals :— 


SIGNALING APPARATUS. Morris Martin, Malden, Mass., assi 
mesne assignments, to F. Benedict Herzog, New York, N. 


, by 
. 614, 
Filed Sept. 38, 1895. Means by which a signal, the nature of 
which is determined at one station, may be reproduced or made known 
at another station at any subsequent time, the transmission or act of 
reproducing the signal being capable of being effected from any point 

in the circuit connecting the two stations. 

Batteries, Secendary:— 

METHOD OF CHARGING SECONDARY BATTERIES. rien O. 
Mailloux, New York, N. Y., 614,228. Filed April 24, Con- 
sists in producing progressive changes of supplemental electromotive 
force acting with an electromotive force in the circuit of the battery, 
and in accordance and promressivey graduated to the progress of the 
charge and increases of counter electromotive force in the battery. 

ELECTRIC ACCUMULATOR. Federico Pescetto, Turin, Italy, 614,- 
839. Filed Dec. 24, 1897. An electrode for secondary batteries hav- 
ing an active mass containing ulmate of ulmin. 

Cenducters, Cenduits and Insulators: 

INSULATED SUPPORTER FOR ELECTRIC OR OTHER WIRES. 
Charles K. King, and George A. Mead, Mansfield, Ohio; said Mead 
assignor to the Ohio Brass Company, Ohio, 614,270. A support for 
trolley wires comprising a clamp, a hanger-body, includi an in- 
sulator-washer, a threaded studbolt mounted therein and adapted to 
be screwed into the clamp, and a lock-washer interposed between the 
insulator-washer and clamp. 

Dysames end Motors :— 

ALTERNATING CURRENT MOTOR AND MODE OF OPERATING 
SAME. Charles S. Bradley, of Avon, N. Y., a es to the Ger 
eral Electric Company, New york 614,076. Filed June 22, 1896 
Overhead trolley system utilizing alternating current. 

ARRANGEMENT FOR EXCITING MAGNETS OF DYNAMO MA- 
CHINES. Max Dédi, Vienna, Austria-Hungary, 614,373. Filed July 
27, 1898. Employs a field magnet arranged around the armature in 
such a way that the iron of the magnet is equally distributed around 
and equidistant from the armature, there being two groups of ex- 
citation-coils having an equal number of poles and the polar divisions 
being displaced mutually through half a pole distance. 

Lamps and Appurtenances :— 

PORTABLE ELECTRIC LAMP. Owen T. Bugg, Jr., New York, N. 
Y., 614,318. Filed March 15, 1898. Comprises a single tubular con- 
ducting-casing and an insulating lining therefor, combined with one 
or more battery cells, electrically connected with the casing at its 
lower end and one terminal of an electric lamp carried also by the 
casing, together with an electrical conductor connecting the upper 
pole of the battery with the remaining terminal of the lamp. 

Mleasurement : 

ELECTRIC METER. Ludwig Gutmann, Peoria, Ill., 614,225. Filed 
Dec. 4, 1897. Comprises a main coil and a shunt coil, establish 
fields in non-intersecting panes with an endless conductor provid 
with perforations, a spindle for the endless conductor, a counting 
train adapted to engage with the spindle, and a retarding magnet 
reacting on the rotary conductor. 

Miscellaneous :— 

APPARATUS FOR HEATING AND AGITATING AIR. Edwin F. 
Porter, Boston, Mass., assignor to the Bay State Electric Heat 
Fight Company, Jersey City, New Jersey, 614,275. Filed Dec. 27, 
1897. Consists of a series of plates and means for heating plates, 

and mechanism for operating one or more of the plates relatively to 
each other to agitate the surrounding air. . 
THERMOSTAT. dward Cary, New York, N. Y., assignor to Alice 
Gilbert and Charity Cary, New York, N. Y., 614,288. Filed Sept 
16, 1897. Details of construction. . 
APPARATUS FOR WASHING ALKALI AMALGAM. Henrik Chris 
tian Fredrik Stormer, Christiania, Norway, 614,858. Filed Feb. 7, 
1898. Comprises a suitable vessel adapted to receive the amalgam 
and a solvent ‘of its cation, a m composed of two heads, concen- 
tric rows of bars extending from head to head and a metallic oper- 
mesh fabric threaded zigzag through the bars. 
Raliways and Appliances:— 

INTERMITTENT ELECTRIC SURFACE CONDUCTOR. Franz Bur- 

er, Fort Wayne, assignor of three-fourths to Henry Williams, Fort 
ayne, 614,082. Filed July 23, 1897. Means whereby when the 

trolley wheel passes through the slot, the contact pieces are pre: 

into engagement with the feeding conductor and rise therefrom by © 


the resiliency of the coverin 


ELECTRIC SWITCH MECHANISM FOR ELECTRIC RAILWAYS. 

fone McLeod Murphy, per neon Conn., assignor of two-thirds to 

avid F. Halsted, New York, N. Y., and William M. Keper 
Newark, N. J., 614,124. Filed Šept. 3, 1897. Designed for sectio 
third rail system. ; 

ELECTRIC CAR TRUCK. Edward Cliff, Newark, N. J., 614,161. Filed 
Aug. 24, 1898. The side frames are combined with the springs and 
extending from the ends thereof and supporting the transverse bar 
for the electric apparatus. 

TROLLEY. Francıs A. Le Court, Rockport, Mass., 614,208. Filed 
June 17, Comprises a trolley wheel concaved at its ends, 3 
trolley pole, a bracket mounted on pole and having provisions for 
journaling wheel, the bracket being provided with side flanges fitti 
within the concaved ends of the wheel, and engaging the rims th 

. inside of the outer edges of the latter. 

TROLLEY CONTROLLER. John Dolan, Dayton, Ohio, 614,32L 
Filed April 23, 1898. Means whereby when the trolley leaves the 
conductor wire the trolley pole will be automatically drawn down 
low the level of the wire and out of position to contact with obstruc 


tions. 
ELECTRIC SWITCH-OPERATING MECHANISM FOR RAIL 
WAYS. Louis E. Walkins, Springfield, Mass., assignor of one-half 
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to George M. Jewett, Glenville, Md., 614,412. Filed Sept. 7, 1898. 
Details of construction. 
Regulation :— 

STARTING RESISTANCE FOR ALTERNATING CURRENT MO- 
TORS. Ernst Ludwig Karl Friedrich Kahlenberg, Berlin, Germany, as- 
signor to Ai Siemens Halske Electric Company of America, “Of 

icago, 614,304. Filed Dec. 80, 1897. Consists in altering 
aall the several groups of resistance connected in the in- 
dividual circuits of the dynamo electric machine, whereby its ope- 
rative condition is governed. 
‘Telephones:— 

TELETHONE EXCHANGE SYSTEM. William E. M. Jackson, Chi- 
cago, Ill., 614,207. Filed January 14, 1896. Transfer system; “details 
of construction. 


a CATALOGUES. an 


Painting to Prevent Corrosion, with Specifications. 


This is the name of a book by A. H. Sabin, M. S., published 
by Edward Smith & Company, 45 Broadway, New York, varnish 
makers and color grinders. It gives a complete history of paints 
and varnishes as used in high building and bridge construction, 
and contains chapters on acid, benzine, oil, bridge protection, 
cleaning, painting in cold weather, crevices, decorative paint, 
exposure to weather, metallic iron not found in nature, pickling. 
painter's torch, repainting old work, rusting, sand-blast, scales, 
smoke-stacks, steel frame buildings, turpentine, varnishes, water 
tanks, wire brushes, etc. The book has been gotten up at much 
expense with the very best facilities, much of the matter having 
been submitted in manuscript to the criticism of numerous 
eminent engineers in all parts of the country. The book. con- 
tains eighty pages, a large number of which are blank memo- 
randum pages; is handsomely bound in leather, and is well in- 
dexed. It is not to be regarded as advertising matter, but is a 
‘scientific treatise on the subject, and will be sent to those who 
are interested in the subject until the edition is exhausted. 


Western Electrical Supply Co. 


The Western Electrical Supply Company, of St. Louis, 
Mo., are just issuing their new and very complete House 
Goods :Catalogue, No. 18A, which will be ready for distribution 
in about ten days. This company have, they think, many flat- 
tering inducements to offer in the house goods line, and it is 
their constant aim to keep apace with the times. It is to be 
hoped that any one interested in electrical house goods will 
communicate with the Western Electrical Supply Co., who, upon 
receipt of address, will take pleasure in sending a copy of the 
‘book as soon as it is issued. 


Lombard Water-Wheel Co. 


A very handsome catalogue just issued by the above com- 
pany, of 61 Hampshire street, Boston, Mass., sets forth the well 
known advantages of the Lombard water wheel governors. It 
gives in a convenient form a general description of the water- 
wheel governors which that company manufacture, together 
with a few speed diagrams showing the degree of regulation 
which they have produced; also a few letters from companies 
using these governors, setting forth their experience with, and 
opinion of them. The catalogue is handsomely and appropri- 
ately illustrated, showing a number of water-wheel installations in 
this country and abroad, and filled with interesting, descriptive 
matter, setting forth the advantages of this type of governor, 
and giving valuable data on water power installations. The 
catalogue will be sent to any one on application. 


Whiting Foundry Equipment Co. 

This company, located at Harvey, Ill., have deemed it advis- 
able to issue a second edition of their general catalogue, in order 
to meet the increasing demand for descriptions of various arti- 
cles manufactured by them needed in the equipment of well ap- 
pointed foundries and shops. While the company consider the 
furnishing of complete equipments for foundries as a special 
feature of their business, they do not limit themselves to this 
field alone, but manufacture numerous appliances of utility in 
almost any line of industry. A reference to the index of this 
mew catalogue indicates the general character of their manu- 
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factures. They have additional catalogues of cranes, cupolas, 
air hoists and “Avery” molding machines, which give full de- 
tails concerning the construction of this apparatus. The com- 
pany invite correspondence and solicit patronage of all inter- 
ested in or using machinery which they manufacture. 


Frink’s Patent Reflectors. 


Catalogue No. 32 very much enlarged, beautified and more 
amply illustrated than its predecessors, has recently been issued 
by I. P. Frink, 551 Pearl street, New York. It shows a great 
variety of electrical and combination fixtures for lighting 
churches, halls, banks, stores, store windows, schools, hospitals, 
office and public buildings, factories, etc. On each page a dif- 
ferent style of reflector is shown, which is evidence that the sub- 
ject has been so thoroughly worked out and studied by Mr. 
Frink that it seems as if there is nothing in that line which 
could possibly be devised that has not been previously thought 
of by this concern. The catalogue contains 63 pages, is hand- 
somely printed and will be sent to anyone on application. 


Oil Filter and Waste Cleaning 


Machine. 


This is the title of a very handsome brochure issued by M. A. 
Turner, 911 Monadnock Block, Chicago, Ill. It sets forth the 
advantages of the Turner oil filter, which is claimed to save 
75 per cent. of lubricating oil which would otherwise be thrown 
away. The catalogue, which is amply illustrated, gives sec- 
tional views of the filter, which explains its action and details of 
construction. It also gives directions for setting it up and oper- 
ating it. A number of users of these filters are cited and the 
various types shown. A cut and full description of the waste 
cleaner are also given. This is a very helpful and efficient ma- 
chine. A boy can gather the soiled waste from the various en- 
gines and machines and, instead of putting it into the furnace 
and burning it, will pass it through the machine and in one 
process collect the oil at one end and the washed waste at the 
other and use it over and over again. The catalogue will be 
sent to anyone on application to the company. 


The Turner 


The Westinghouse Electric Turn-T able 
“Donkey.” 


In our issue of Aug. 25, 1898, we gave a full description, with 
a number of illustrations, of the “Westinghouse Electric Turn- 
Table,” which has been termed the “donkey” by the company. 
It consists, as there stated, of their “series-reversible” 10 h. p. 
motor, mounted within a heavy cast-iron frame, having a trac- 
tion wheel which rests upon the rail of the turn-table pit. Power 
is transmitted to this wheel through double reduction gears. 
Extensive experiments have been carried on by the Westing- 
house company and a number of railroad companies, the results 
of which have been embodied in a, neat catalogue issued by the 
Westinghouse Company, entitled “The Modern Roundhouse 
Turn-Table.” The methods developed by this company should 
appeal very strongly to railroad managers, inasmuch as it re- 
quires no change in the turn-table proper, other than attaching 
the drawbar lug to the turn-table girder. 


Mechanical Draught for Steam Boilers. 


A VERY interesting and valuable lecture on the above timely 

topic was delivered by Walter B. Snow, of the engineering 
staff of the B. F. Sturtevant Company, at Sibley College, Cornell 
University. The lecture, which appears in full in the November 
issue of ‘“Cassier’s Magazine,” abounds with interesting figures, 
showing the advantages of induced draught and the inefficiency 
of natural draught with its attending waste of fuel. The author 
touches but lightly, still sufficiently, on the theoretical side cf 
the question, reaching the conclusion that the fan is more eco- 
nomical than the chimney. This economy, he states, means that 
if a fan is employed, the surplus heat can be utilized and the 
gases reduced to a minimum temperature before they escape, 
without impairing the draught. Undoubtedly, he says else- 
where, the source of the greatest loss in boiler and fuel efficiency 
lies in the usual high temperature of the escaping gases. In 
seventeen independent boiler tests, Donkin and Kennedy found 
the heat lost up the stack, when no economizer was used, to 
range between 9.4 and 31.8 per cent. of the total heat of combus- 
tion. 
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A reprint of the artic'e in pamphlet form, which abounds in val- 
uable data and numerous illustrations, will, we understand, be 
sent to anyone on application to the B. F. Sturtevant Co., Ja- 
maica Plain Station, Boston, Mass. 


Improved Brush Arc Lamps. 


“Improved Brush Arc Lamps” is the title of an artistic broch- 
ure just issued by the General Electric Company dealing with 
the modifications introduced in the latest types of single and 
double Brush arc lamps as experience with the operation of 
past types has dictated. Each detail of improvement is ex- 
plained clearly and concisely, and in conjunction with first 
class half-tone illustrations, so that even persons unfamiliar with 
the Brush lamp mechanism will find no difficulty in grasping 
the import of the various changes and improvements. The 
leading features are summarized, each under its own heading, 
and the brochure concludes with a full catalogue of the parts 
not only of the improved lamp, but also of lamps 30 and 31. 
The pamphlet is issued from the General Electric Company’s 
Own printing office, and in general artistic appearance, letter 
press and illustrations compares well with the work of our best 
catalogue makers. It will be sent to those interested on appli- 
cation to any of the company’s sales offices. 


Julius Andrae & Sons’ Company. 


A very complete and handsomely illustrated catalogue has re- 
cently been issued by the well known firm of Julius Andrae & 
Sons’ Company, Milwaukee, Wis., manufacturers of the Andrae 
telephones and electrical supplies. These telephones need no 
introduction to the trade, as they have been widely installed in 
independent telephone exchages throughout this country. Be- 
sides having taken special pains with their telephone apparatus, 
the company have so arranged their circuits that they are a 
means of protection against induction and prevent receiver coils 
from burn-outs. At each switch point where contacts are made 
positive contact and action are insured. Their bridging and se- 
ries telephones are adapted to meet the exacting requirements 
of toll, private and exchange service and-are equipped with the 
Ericsson coal grain carbon transmitter. They have also incor- 
porated the advantages of the two-pole receiver, namely, its 
small weight and size. The material used in their magneto bell 
is said to be of the finest quality obtainable. The Andrae long 
lever gravity switch insures positive action and reduces switch 
troubles to a minimum. There are further illustrated their long 
distance, swinging arm desk set, just the thing for a busy man 
to expedite business. They also illustrate inter-communicating 
or warehouse systems of telephones, switchboards, lightning ar- 
resters, magneto and extension bells, the Ericsson coal-grain 
micro-telephone, switch transformer and various kinds of bat- 
teries, telephone line supplies, etc. The catalogue will be sent 
to anyone on application. 


George M. Mayer Model and Machine Works. 


The above firm, 79 Fifth avenue, Chicago, Ill., have recently 
sent to the trade a small leaflet illustrating a great variety of 
drops, spring jacks, plugs, which have not veen included in their 
general catalogue recently issued. The company are reported as 
doing a large business in telephone and switchboard supplies. 
Additional information and prices will be gladly furnished by 
the company. 


Goulds Efficient Power Pumps. 


This is the title of a very complete, handsome and interesting 
catalogue on power pumps for every service recently issued by 
the Goulds Manufacturing Company, Seneca Falls, New York. 
The catalogue, consisting of 92 pages, contains the description 
of a great variety of pumps too numerous to mention here. 
Some of those shown are the Goulds triplex power pump, triplex 
high pressure boiler feed pump, horizontal tank pump, triplex 
pump arranged for gas and gasoline engines, electric house 
pumps, triplex electric pumps, horizontal vacuum pumps, stove 
pumps, ammonia and brine pumps, Goulds differential working 
head and geared driving shaft, Goulds horizontal centrifugal 
pumps, as well as a complete description of the automatic start 
and stop electrical controller, rheostats, clutch and regulators, 
and many tables, with useful information and a table of capacity 
of pumps. 
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W. R. Rodrigues’ Baby Motor. 


W. R. Rodrigues, of 10-14 Whipple street, Brooklyn, N. Y., 
calls attention by a small circular to his “Premier” products, 
mainly his well known baby motor, which has met with such 
popular success. This is due in a great measure to the high 
grade of material and workmanship furnished. No wire nails 
are used for shafts, nor cardboard for fibre, nor rivets for screws; 
nor shop worn wire. Everything is strictly in sight and on merit 
alone it stands. The motor when finished weighs ten ounces, is 
three inches high, and will run on one cell of battery. He also 
designs and makes special motors to order for operating phono- 
graphs, gramophones, etc., or any other purposes. Prices and 
their details will be gladly furnished on application. 


Hoppes Steam Separators and Oil Eliminators. 


A catalogue illustrating steam separators and oil eliminators, 
manufactured by the Hoppes Manufacturing Company, Spring- 
field, Ohio, bears the date of October, 1898. It illustrates the 
company’s new type, which has been designed to secure the high- 
est possible efficiency in a steam separator with the least possible 
obstruction to the flow of the steam. The principal feature of the 
separator is the interception of the entrainment by gutters which 
are kept partially filled with water. The catalogue further illus- 
trates the Hoppes separators with steel shells which are built on 
the same general plan as the cast iron ones and range in size 
from eight to twenty inches. They contain no baffle plates or 
other loose parts that are likely to get out of order, but, on the 
contrary the working parts of the separator are ten times the 
area of the pipe. There are further shown the Hoppes live steam 
feed-water purifier, as well as the exhaust steam feed-water heat- 
er. The catalogue, which is amply illustrated and contains prices 
and sizes, will be sent to anyone on application. 


Manhattan Electrical Supply Co. 


The above well-known company, located at 32 Cortlandt 
street, New York, have recently issued their new illustrated cata- 
logue No. 10. We have seldom seen a supply catalogue equal- 
ing this one in completeness, neatness of arrangement and 
typography. It lists and illustrates on its 336 pages so large a 
variety of electrical supplies that it takes four closely printed 
pages of index to enumerate them. It contains a select list of house 
furnishing, telephone and telegraph supplies, novelties, tools and 
electric light supplies. The company have had a very success- 
ful career since the formation in 1888 and increased facilities have 
had to be added from year to year. At that time the total floor 
space used was 320 square feet. At the present time they occupy 
over 60,000 square feet. Their factory is equipped with the lat- 
est improved machinery, and every labor-saving device that 
money can buy has been added, which enables them to lessen the 
cost of their product, and their customers have the benefit of 
such reduction. They sell all supplies on a small margin of 
profit above the actual cost of producing same. While they al- 
ways quote low prices to small buyers, it is a well-known fact 
that few, if any other dealers reserve as liberal a discount to the 
jobbing trade as this company. The catalogue will be mailed to 
any one on application. 


The Victor Telephone Manufacturing Co. 


Oe ees has marked the goods and methods of the 
Victor Telephone Mfg. Co., 166-174 Soutn Clinton street, 
Chicago, Ill., ever since the word Victor became a household 
word in telephone engineering in this country. Again they have 
shown this admirable trait in the publication of a very unique 
and handsome folder illustrating and describing the numerous 
styles of telephone apparatus and switchboards manufactured 
by the company. The folder measures 15 by 34 inches and is 
folded into sixteen pages, printed on two sides and enclosed in 
an artistic envelope, which bears the names of sender and 
patron. On one half of the folder are set forth the merits of 
the Victor metallic switchboards, which are made to any re- 
quired size by using the Victor transfer or trunking system be- 
tween each 200 section of switchboard. Other apparatus illus- 
trated are the following: The Victor ideal transmitter, styles 
“C,” “D” and “K” telephones, hollow arm long distance trans- 
mitter, box base and flat base arm transmitters, Victor bi-polar 
receiver, portable desk telephone, magneto, Pat se 
and fuse board, and the non-disconnecting carbon lightnin:3 ar- 
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rester and induction absorber. 
will be sent to anyone on application. 

The company’s business has been exceptionally brisk of late, 
and they have placed during the past month a 200 capacity ex- 
change in Mitchell, S. D., including telephones and all ap- 
pliances; another of 100 capacity, in Bunceton, Mo., also one 


of 200 capacity in Paxton, Ill., and another of 150 capacity with . 


telephones, etc., in Rantoul, Ill. This company now have or- 
ders in their factory, working overtime, for over 1,200 drops, 
and their goods are meeting with unprecedented favor. 
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The Inglis Improved Perfection Lamp Guard. 


B ELOW is shown a lamp guard, recently placed on the mar- 

ket by the Wm. Inglis Wire & Iron Works, Detroit, Mich., 
which does not possess the objectionable features of most de- 
vices of this kind, namely, that of having to detach the guard 
from the socket in order to handle the lamp. The “Improved 


THE INGLIS “IMPROVED 


PERFECTION” 
LAMP GUARD, OPEN AND CLOSED. 


INCANDESCENT 


Perfection” guards are made to open and close in the middle, so 
that the lamps can be cleaned and handled with the greatest pos- 
sible ease. It is convenient, simple, firm and neat, which will 
be substantiated by a trial order. Besides this style the company 
manufacture special types of lamp guards, globe nets and fan 
guards, all of which are described in a catalogue issued by them 
which will be sent on application. ' 


Large Orders for the Sandusky Warren Alternator. 


The Warren Electric Mfg. Co., of Sandusky, Ohio, manufac- 
turers of the Warren alternator, advise us of the following orders 
and business since Aug. 1, 1898: 75 k. w., Fremont, Ohio; 75 
k. w., Seabright, N. J.; 45 k. w., woolen mills, Mishawaka, Ind.; 
60 and 30 k. w., Elkhart Lake, Wis.; 60 k. w. Columbus, Texas; 
75 k. w., Torreon, Mexico; 75 k. w., Lerdo, Mexico; 6o k. w., 
Huron, Ohio; 150 k. w., North Baltimore, Ohio; 75 k. w., Upper 
Sandusky, Ohio; 45 k. w., Bowie, Texas; 200 k. w., Martinsburg, 
W. Va.; 120 k. w., Towanda, Pa.; 100 k. w., Shelby, Ohio; 75 
k. w., San Angelo, Texas; 100 k. w., McKinney, Texas; 6o k. w., 
Fredona, Kansas; 90 k. w., Paragould, Ark.; two 60 k. w’s., 
Waco, Texas; 75 k. w., Newport, Pa.: 120 k. w., Auburn, Ind.; 
45 k. w., Charlestown, W. Va. They have contracts on hand for 
a 150 k. w., Mishawaka, Ind.; two 45 k. w., St. Louis, Mo.; 45 
k. w., Standard Oil Co., Whiting, Ind.: 350 k. w. machine and 
two 10 k. w’s. for Armour & Co., Chicago. There are several 
smaller deals which keep the factory extremely busy. Concern- 
ing the deal for Armour & Co., the company state that the 7,000 
light machine, as well as the two 3,600 light machines, will each 
be single-phase of the regular Warren inductor type. 


YAZOO CITY, MISS. The Yazoo City Improvement Co., 
W. B. St. John, superintendent, will soon be in the market for a 
line of shafting, friction clutches, friction and fixed pulleys, 
stands, pillow blocks, belting, steam fittings, pipe covering, etc. 
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Zimdars & Hunt Automatic Switches and Motor 
Starters. 


ITH the introduction of the electric motor into many 
classes of work there came a demand for some means of 
automatically starting them. To meet this demand there was 
early put forward a variety of devices of more or less elaborate 
and complicated design, some of which, though they answered 
their purpose for a time, soon came to grief through their de- 
signers not having appreciated the severe service to which an 
article of this kind would necessarily be subjected. Springs, 
clockwork, magnetism, etc., have all been tried as an operating 
force with varying degrees of success. 

The firm of Zimdars & Hunt, 127 Fifth avenue, New York, 
after a careful study of the subject, put forward a line of these 
articles which they believed was free from the many sources of 
trouble so common to the earlier types. The distinguishing fea- 
ture of these automatic switches and motor starters is the means 
employed to operate them, which is gravity alone, a weighted 
lever furnishing the operating force in all of their types. This, 
however, is but one of the improvements over the earlier types 
that is embodied in this concern’s devices. The form of contacts 
used in these primitive types was a fertile source of trouble, and 
many of them have been condemned for their weakness in this 
respect alone. In the Zimdars & Hunt types all these older 
forms have been abondoned for the more modern arrangement 
of a well-ground knife contact. 

Numerous other instances might be cited to show the great 
amount of care bestowed on the design of these articles, but 
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it is sufficient to say that the extreme care expended on them 
both in the design and in the construction has extended to the 
smallest detail. 

This firm, besides manufacturing a full line of automatic 
switches and automatic motor starters for direct current ap- 
paratus, are also about to place on the market a line of alternat- 
ing current automatic switches and starters. In fact, some of 
their types of these have already been put forward. These alter- 
nating current switches will be furnished for all systems, single 
and multiphase. 

Literature covering all the apparatus of this class manufactured 
by this concern will be furnished those interested, upon request. 


Great Improvement in Telephone Apparatus. 


We are in receipt of the following from the Western Telephone 
Construction Co., of Chicago: During the past year or two great 
improvements have been made in apparatus for central telephone 
exchange offices. The Newark Telephone Co., of Newark, N. 
J., has just installed a new central office equipment that is pro- 
nounced by experts to possess new and novel features and of an 
extraordinary nature never before introduced in central office 
exchange. It does its work so rapidly that a great deal of time 
and money is saved, requiring fewer operators and at the same 
time giving better service. 

The Newark Telephone Co. is an opposition company to the 
Bell people, and such is the success of this exchange equipment 
that the officials of the Bell Co. are simply amazed. This ex- 
change is connected directly with 2,100 local subscribers, and 
also has connections with sub-stations, giving it a total. of over 
3,100 connections. As the rentals charged by the Newark Tele- 
phone Co. are much less than those charged by the Bell people, 
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the citizens of Newark are to be congratulated on securing 
cheaper and better service. 


The Northern Extending Its Field. 


The Northern Electrical Mfg. Co., whose factory is at Mad- 
ison, Wis., has just completed arrangements whereby its Eastern 
business will be handled by Messrs. Geo. Hoffman and Theo. 
Kloman, under the caption of the Northern Engineering Co., 
with offices at Room 101 Taylor Building, 39-41 Cortlandt street, 
this city. Mr. T. E. Tyng, who formerly looked after the city 
business, is also associated with the new office. This new ar- 
rangement is consequent upon the rapid growth of the business 
of the Northern Electrical in the East, and of its determination 
to give prompt and efficient service to its Eastern customers. 
The “Northern” has upon the market a full line of steel motors 
and generators ranging from % h. p. to 150 h. p. in both belted 
and direct-connected types. The gentlemen above named are 
salesmen of recognized ability, and they will no doubt get their 
full share of business. 


Tabor & Mayer Co.’s Telephone Supplies. 


The Tabor & Mayer Co., 506 Atlantic street, Boston, have 
removed their factory to Yarmouth, Me., where they have 
doubled on floor space and also in their capacity for putting out 
complete telephones and telephone parts, which will hereafter 
be their exclusive business. Their factory is run by water-power 
and they feel they are in a position of great superiority for the 
manufacture of cheap high-grade telephone goods. 


How the Warren Lamp Got Its Name. 


Some time since the Warren Electric & Specialty Co., Warren, 
Ohio, manufacturers of incandescent lamps, organized a con- 
test for choice of name for their new lamp. The judges have 
just rendered their decision, and the following is a list of those 
persons who were awarded prizes: 

First prize, $50. PEERLESS. Joe E. Calloway, Pueblo, 
Colo.; Jno. C. Watson, Charlotte, N. C.; J. W. Freeman, Jop- 
lin, Mo. 

Second prize, $30. WESCO. K. W. Mansfield, So. Norwalk, 
Conn.; Gugler Elect. Co., Minneapolis, Minn.; J. E. Calloway, 
Pueblo, Colo.; H. P. Ayer, Portland, Me.; J. S. Daily, Chilli- 
cothe, Ill.; New Orleans Elect. Co., New Orleans, La.; C. J. 
Wetsel, Chicopee Falls, Mass. 

Third prize, $20. LIBERTY. W. H. Schott, Chicago, IIL; 
Joe E. Calloway, Pueblo, Colo.; A. D. Scatcherd, Batavia, N. 
Y.; Chas. Frankish, Ontario, Cal.; Phillip Hickley, Chicago, Ill. 

Fourth prize, $10. ALADDIN, AURORA, ECLIPSE, EN- 
CORE. Thos. Day Co., San Francisco, Cal.; D. A. Gill, Kan- 
sas City, Mo.; Lemuel K. Cushing, Chicago, Ill.; H. L. Brint- 
nall, Saginaw, E. S., Mich. 


New Factory of Williams Abbott Elec. Co. 


A visit to the new plant of this concern in Cleveland will well 
repay the visitor. A representative of The Electrical Engineer 
had the good fortune to be shown through the establishment 
by its energetic president, Mr. Lewis Sands. The factory is 
three stories high. General assembling rooms and general 
office occupy the first story; also the engine room and planing 
mill for the manufacture of cabinets, which is located in the 
rear. The second story is the general machine snop, the electro- 
plating department and testing room. The entire floor space 
covers several acres, and every arrangement for completeness 
and convenience has been carefully worked out. It is said 
that the output of the new plant exceeds 100 magneto bells per 
day. 


Electric Plant for Distributing Refuse on Rikers 
Island. 


What promises to be a very interesting as well as a very novel 
electric power transmission system is now being installed by 
the C & C Electric Company upon Rikers Island at the en- 
trance to Long Island Sound, opposite Manhattan, for the R. H. 
Hood Company, an engineering and contracting firm, also of 
New York. The Hood Company has the contract for the re- 
moval of ashes and similar refuse from Manhattan, which will be 
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used for the purpose of filling up Rikers Island. The ashes will 
be transferred in scows to the island where they will be unloaded 
upon conveying belts which will distribute them, all of which 
work will be done electrically. 

The C & C Electric Company will furnish two 250 volt belt- 
type generators, each of a capacity of 120 k. w. at §25 revolutions, 
together with the necessary switchboard. 

The motor equipment will consist of a 50 h. p. multipolar, 
and a 40 h. p, a 20 h. p., and a 10 h. p. closed type ironclad 
motor. Two of these ironclads will be fitted with back gears 
for driving the conveyors. 


A Correction. 


Through an unfortunate mistake of our printers we published 
in our issue of Nov. 17 among our Advertisers’ Hints a little 
paragraph to the effect that the Columbia Incandescent Lamp 
Co., of St. Louis, had not only made additions to their factory, 
but had also increased their capital. This is a mistake, as no ad- 
dition has been made to their capital, nor is any contemplated. 
What we should have said, was that their capacity was increased 
25 per cent. by the new addition to their factory, and we are in- 
formed that even with this very substantial increase the company 
has been compelled to operate the factory at night to keep up 
with their ever increasing business. 


The Cleveland Electric Trading Co. 


The Cleveland Electric Trading Company, 806 The Cuyahoga, 
Cleveland, Ohio, report that they have been enjoying a very 
prosperous fall trade, in both new and second-hand apparatus. 
Their shipments of machinery have extended from Connecticut 
to California, and from Northern Minnesota to Texas. They 
handle second-hand goods of high grade, either on consignment, 
or will purchase direct if so desired. They have been having a 
splendid run on alternating apparatus, arc light machinery and 
lamps. They are selling agents for some very good lines of sup- 
plies and machinery, and are endeavoring to secure their full 
share of the trade which comes within their field. 

They are now arranging to increase their capacity for 
handling work, both in repairs and second-hand goods, and hope 
to enter upon the new year with a factory of their own which 
will be well fitted for handling all classes of electrical work 
cheaply and successfully. 


The Harrisburg Foundry and Machine Company’s 
New Plant. 


THE Harrisburg Foundry and Machine Company, located at 

East Harrisburg, Pa., have been realizing the need for bet- 
ter facilities for carrying on their ever increasing business, for 
some time past, and it is now announced that the capital stock 
has been increased so as to make available a fund of $200,000, 
which will be drawn upon in the construction and equipment of 
a new plant. Plans designed by Vice-President and General 
Manager William R. Fleming, have already been prepared, and 
reveal a most comprehensive, compact and ornate scheme for 
carrying on the future operations of the company. A tract of 
five acres of land lying between Emerald street and Reel’s Lane 
and Seventh street and the Pennsylvania Railroad, has been pur- 
chased, and upon the southwestern corner of this tract will be 
built one large brick and steel building, 260 feet long by 140 feet 
wide, in which will be amply accommodated the various depart- 
ments of this extensive plant, now occupying six or eight de- 
tached buildings on a plot of sixteen acres owned by the com- 
pany on Vernon street beyond Fourteenth. It is expected to 
have a portion of the new plant occupied and in operation by 
March Ist next. It will be built of brick and stone. The shop 
proper will be located on the first floor, while the second floor 
will be used for offices and storage purposes. The plans for the 
new structure are completed and indicate that the big concern 
will be in operation on this new site within the next year. In- 
stead of having the departments scattered as at present, all will 
be under one roof. The offices will occupy a space fifty by fifty 
feet in size. Electric cranes will be installed and every modern 
device to make the shops the best in the country will be intro- 
duced. 

The employees now connected with the works will be con- 
tinued, and from time to time this number will be increased to 
meet the demands of increasing trade. The concern is in 2 
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flourishing condition, having about one-third more orders on 
hand now than at any time in the history of the company. At 
present there are orders for forty or fifty engines that have not 
been filled, showing how the company is pressed with business. 
The output of the new plant will be one engine a day. 

It has been stated that the company may make an exhibit at 
the Paris Exposition in 1900. Since 1883, when the company 
entered the field of automatic engine design and manufacture, 
the company has built 2,500 engines, aggregating fully 300,000 
horse power. It now builds 20 different styles of engines 
varying in capacity from 5 to 3,000 horse power each. 


Auxiliary Fire Alarms in Australia. 


A copy of the “Scientific Australian,” just to hand, has the 
following: “A highly interesting and successful trial of a new 
fire alarm apparatus was recently given by the maker, Mr. E. H. 
Kirkby, of Nelson place, Williamstown, at the head station of the 
Metropolitan Fire Brigade, Melbourne. The experiments proved 
that the apparatus fulfills all that Mr. Kirby claims for it. The 
most interesting feature of the experiments, however, was a 
trial of the Montauk automatic fire alarm cable, a newly patented 
American idea. The main instrument was disconnected from the 
recording apparatus and placed in circuit with the Bouverie 
Street Station. A flame was applied to the covered cable for a 
few seconds, and being thermostatic throughout its length, it 
was at once set in action and registered a prearranged signal at 
Bouverie street. As a result the hose cart arrived at the head 
station in under 34% minutes. This was convincing proof of the 
usefulness of this cable in conjunction with Mr. Kirkby’s instru- 
ments. Had this combination been in use in Elizabeth street, 
Melbourne, in which the recent great fire originated, there is no 
doubt but that it could have been confined to small limits. The 
experiments were under the control of Chief Stein and his highly 
efficient staff of officers, and were an unqualified success.” 


American Electric Railway Apparatus in Western 
Australia. 


The Perth Tramways Syndicate, of London, England, has 
a concession for building a tramway in the city of Perth, 
Western Australia, and to Subiaco, Leaderville and Fremantle, 
suburbs of Perth, which, when finished, will have a total mileage 
of between 30 and 40 miles. At present 10 miles are being built 
in the city proper, part single and part double track. A second 
10 miles will be laid on completion of the first section. The 
road will be 3 feet 6 inches gauge, operated by electricity, and all 
the equipment will be American, with the exception of the 6-inch 
girder groove rails now being rolled in England. The power 
plant will be built to develop 2,300 h. p., the first installation to 
consist of two tandem compound engines of 350 h. p. each. 
These are now being built by the Robb Engineering Company, 
of Amherst, N. S. The Babcock & Wilcox Company, of New 
York City, will furnish the boilers, which are to have forged 
steel headers, and be built to accommodate mechanical stokers, 
should these appliances be desirable when the plant is running 
at its full capacity. Goubert feed-water ‘heaters and Stratton sep- 
arators, made by the Goubert Manufacturing Company, New 
York City, will be used. The pumps and condensers have not 
yet been ordered. 

The electrical equipment, including one 225 k. w. direct-con- 
nected generator, will be supplied by the General Electric Com- 
pany, Schenectady, N. Y. The power plant, as well as the car 
barn, will be fireproof construction throughout, the latter to ac- 
commodate thirty 30-foot cars. An extension to accommodate 
an additional twenty cars will be added later. 

Iron poles for carrying the overhead wires, to be extra heavy 
and of special design, are now being made by the Pennsylvania 
Tube Works. Ten American style 18-foot closed cars, with cross 
seats and centre aisle, have been ordered from the J. G. Brill 
Company, Philadelphia. They will have Brill trucks and special 
fittings, and G. E. motors and controllers. Messrs. J. G. White 
& Co., of 29 Broadway, New York City, are the consulting engi- 
neers for the road, and buy and inspect the materials. 


ECK DYNAMO AND MOTOR WORKS. Mr. C. A. Eck, 
66-72 New Jersey Railroad avenue, Newark, N. J., have installed 
themselves in a large and well equipped factory as above, and 
have now better facilities than ever to take care of their increas- 
ing business. They have also had to add to their working force. 
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THE AMERICAN ENGINE CO CO., Bound Brook, N. J., say 
the first direct-connected electric lighting plant on the island of 
Santo Domingo is to consist of an American-Ball engine and 


generator of 25 k. w. capacity. 
THE NEW YORK PATENT BUREAU, Albany, N. Y., 


. wish to purchase desirable patents pertaining to the mechanical 


and engineering trades. 

THE WILLIAMS-ABBOTT ELECTRIC CO., 8, 10 and 12 
Columbus street, Cleveland, Ohio, devote their ‘‘ad” to several 
styles of their magnetos for telephone use and testing. 

THE GARVIN MACHINE CO., New York, call attention to 
their large and complete stock of machine tools including shap- 
ers, tapping machines, screw machines, drill presses, radial 
drills, engine lathes, etc. These are built in various sizes and 
styles, and are all described in their new catalogue, which is now 
ready for distribution. 

THE DEARBORN DRUG & CHEMICAL CO., Chicago, 
Ill., say their saccharated tannins clean boilers without any cor- 
rosive action. 

THE ELECTRICAL ENGINEER INSTITUTE OF COR- 
RESPONDENCE INSTRUCTION, 120 Liberty street, New 
York, present a list of their regular and special courses in elec- 
tricity. Their “General Course A” provides a popular exposition 
of all branches of electricity without mathematics. This course 
is splendidly adapted for the layman and for those who may take 
up electricity as a pastime. 

THE AMERICAN REFLECTOR & LIGHTING CO., Chi- 
cago, Ill., advertise a cheap style of deep cone reflector especially 
desirable where a number are required, such as over reading 
tables, desks, machines, etc. 

GEORGE K. HAMBLIN, 4 Peck Slip, New York, makes 
a business of renewing incandescent lamps. 


THE ELECTRIC APPLIANCE CO.’S new catalogue of 
telephone apparatus and telephone construction material, No. 14, 
is being very well received by the telephone trade and, judging 
from the orders for telephone material that are being received, 
is being very extensively used. The Electric Appliance Com- 
pany claim that they have the most complete catalogue of tele- 
phone supplies that has yet been issued and they are glad to 
supply copies free of charge to the telephone trade. 

THE CENTRAL ELECTRIC CO. announce that they will 
have a great variety of all kinds of portable reading and desk 
lights. The peculiar adaptation of these types of lamps to so 
many different purposes has led to a wide variety of types that 
are adapted to most all conditions. These and many other use- 
ful articles will be fully illustrated in their new catalogue which 
is about ready for distribution. 

MOLONEY ELECTRIC CO., St. Louis, Mo., who make the 
Moloney transformer, have moved into a large four-story fac- 
tory, and will there enjoy better facilities for their growing busi- 
ness. They have been very busy the past few months, and had 
to find larger quarters. Their new address is corner of Second 
and Vine streets. 

THE WESTERN ELECTRICAL SUPPLY CO., of St. 
Louis, Mo., are putting on the market this season their well 
and favorably known Monarch lamp, which is the sixth season 
this lamp has been before the public. They report that this lamp 
has been kept constantly up to date and every effort made to 
furnish a lamp that fulfils the wants of station managers. This 
they believe they have accomplished, as their sales have been 
extremely gratifying, which they consider evidence of the merits 
of the lamp. 

ELECTRIC APPLIANCE COMPANY. The season for 
Christmas decorations is always a busy one for the contractor 
and electric light station manager, as nearly all Christmas dec- 
oration now means some kind of special electrical illumination. 
The Packard sign lamp is designed with a view of meeting the 
demand for a lamp of uniform candle power, voltage and effi- 
ciency for this class of work, and it is now very extensively used 
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for decorative purposes. The Packard sign lamp is a miniature 
lamp of 2 candle power to be used in connection with a regular 
Edison candelabra receptacle and of a proper voltage to burn 4 
in series on from 50 to 60 volts and 8 in series on from 100 to 120 
volts. It is guaranteed of long life and high efficiency. The fact 
that it is made by the manufacturers of the celebrated Packard 
lamp should be sufficient guarantee of its high quality. The 
Electric Appliance Company have these lamps and receptacles 
in stock at all times, but carry a specially large stock at this 
season of the year to meet the unusual demand. 

MANAGER ESPERSEN, of the Pacific Electric Co., La 
Crosse, Wis., has just returned from a very successful trip East 
selling their well known specialties. Their factory is working 
day and night to catch up with orders. 

TREASURER DICKEY, of the Dayton, Ohio, Globe Iron 
Works, says their business is excellent. Among their recent 
orders for water wheels have been some for electrical transmis- 
sion power plants in Japan and Europe. 

WOODSFIELD, O., has voted to issue bonds for an elec- 
tric lighting plant, which will be installed at once. W. H. Pelton, 
Room 806 The Cuyahoga, Cleveland, O., is the electrical engi- 
neer in charge. Plans and specifications may be obtained from 
him, or from Mr. George P. Dorr, Corporation Clerk, Woods- 
field, O. 

‘THE GENERAL ELECTRIC CO. has established a sales 
office in the Templeton Building, Salt Lake City, Utah. It is in 
charge of Mr. H. E. Chubbuck. 

THE WESTERN ELECTRICAL SUPPLY CO, of St. 
Louis, Mo., have recently made arrangements with one of the 
largest and best known foundries in the country to handle their 
gears and pinions, and are now in an excellent position to fur- 
nish them at factory prices. They. solicit correspondence and be- 
lieve they can make it an object to managers of electric railways 
to correspond with them and secure their prices before placing 
their orders elsewhere. 

DENVER, COL. The May shoe and clothing store in Den- 
ver, Co., is now brilliantly illuminated throughout by 130 Gen- 
eral Electric enclosed arc lamps of both the single and double 
globe type. The use of these lamps for store and window light- 
ing is steadily increasing, as the advantages they present ovef 
other means of illumination become better understood. 

CHESTER, ILL. The Gordon Telephone Company has 
been formed with a capital stock of $5,000. A. G. Gordon is 
president and treasurer; E. R. Gordon, manager. The other 
incorporator is Clarice Gordon. An equipment of Stromberg- 
Carlson make has been put in with 100 drops. There are 80 
subscribers, 60 miles of circuit in town, and 8 miles of toll line. 
Surrounding towns will be reached. The rates are $1.50 and $2 
per month. 

CLEVELAND, O. The International Fac-Similigraph Co. 
has been formed at Cleveland with a capital stock of $25,000 to 
make devices for the electrical transmission of photograph plates. 

WESTERN ELECTRIC CO. has distributed a bulletin giv- 
ing a full description and price list of the Western Electric non- 
sparking brushes. These brushes are very satisfactory in elimi- 
nating the sparking at the commutator. Upon request a copy of 
this bulletin will be sent to anyone who has not received one. 
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NEW YORK EDISON CO. shows earnings for October, 
1898, of $253,897 gross and $100,800 net. The results for ten 
months show a gain in gross of $466,326 and in net of $151,931. 
AM. GRAPHOPHONE CO., Bowling Green Building, New 
York City, exhibited on Nov. 23, an improved graphophone, em- 
bodying the work of Mr. T. H. Macdonald. The sound was won- 
derfully full, clear and sweet. The mechanism was not shown. 
NEW YORK SUBWAYS. Excellent authority is quoted for 
saying that the Metropolitan Street Railway Company has made 
a very advantageous arrangement with the Consolidated Sub- 
way Company for the use by the latter company of the spare 
ducts of the former, which no longer denies that it has spare 
ducts. Indeed it is now said that they “were built with the ex- 
press understanding that they would be used for electric light- 
ing and power.” 
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MR. C. R. FISH, who has for years been associated with cen- 
tral station work in New England, has recently gone into busi- 
ness for himself, with offices at 113 Devonshire street, Boston, 
and will carry on a general electrical supply business, in addition 
to handling electrical apparatus, engines, boilers, etc. Mr. Fish 
is well known in New England, and will doubtless meet with 
deserved success in his new field. 
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The Hamilton, Can., Cataract Power Co.’s Plant 
at De Cew Falls. 
BY GEORGE W. BOWIE. 


Te starting of this plant is an event that all the prominent 
hydraulic and electrical engineers in Canada have been 
looking forward to for some time past with interest on account 
of the many novel features embodied in its construction. The 
engineers selected for this purpose to conduct, design and over- 
come the obstacles which arise with a departure from the cus- 
tomary methods, to suit location, conditions, etc., are well 
known, and occupying the front rank in their respective profes- 
sions, as men of unquestioned ability, as proven by the result 
of the “formal opening” and celebration on the 12th of No- 
vember at the power house, at De Cew Falls, three miles froin 
St. Catharines, of the transmission of electrical energy to the 
City of Hamilton, 34 miles distant. 

The celebration was participated in by members of the Ontario 


Bana i 


ee a = = 0 SSS 
: | 


LAKE MOODIE. 


Legislature, business men of Hamilton, hydraulic and electrical 
engineers, from widcly scattered points of the Dominion of Can- 
ada and the United States, who were there to witness the ter- 
mination of a stupendous work and the successful culmination 
of the hopes of the directors and stockholders of, the Cataract 
Power Company, of Hamilton. 

It has been proved beyond a question of doubt, that for sim- 
plicity, economy and profitable results, water power can often 
outbid steam, and is by far the most satisfactory method yet 
known of utilizing nature’s forces for the comfort and welfare of 
the people adjoining those water powers, with its applications 
to the industries necessary for the employment of the human 
race. 

THE CANAL. 


' Beginning with the canal along which the water flows for 
creating this electrical energy, the water is admitted into the 
company’s canal from the Welland Canal at Allanburg, four 
miles distant from the power house, and is admitted at the same 
elevation as the water of Lake Erie. In the Cataract Power 
Company’s canal the water is carried to the brow of the moun- 
tains at the De Cew Falls, where the-canal terminates with mass- 
ive concrete walls. Along the line of the canal are three 
lakelets covering a space of 30 acres (known as Lakes Moodie, 
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Gibson and Patterson, respectively), with a capacity to keep the 
plant running 48 hours, if repairs should be found necessary 


along the water-way at any point. 


This part of the work showed the skill and perseverance of 


AQUEDUCT ACROSS VALLEY. 


the engineers, Mr. W. Kennedy, Jr., of Montreal, consulting en- 


. gineer for the company, and Mr. T. J. Hillman, resident en- 


gineer, in overcoming natural obstacles and adapting the con- 
tour of the country, through which the canal passed, to attain 
their object. 


FEEDER PIPE. 


Overlooking the brow of the mountain where the canal ends, 
you look down the slope on which rests the leviathan steel feeder 
pipe, which conveys the water to the turbines. The pipe has 
capacity for 10,000 h. p., and the water flows through it with a 
velocity of three feet per second, when supplying 6,000 h. p. 

The upper end of the pipe is buried beneath a mass of con- 
crete, which embeds, or anchors itself, in the interstices of the 
rough rock, on each side and the bottom, and holds the upper 
end or top of pipe, anchored and immovably fixed to the end 
wall of the canal. 

The -pipe is approximately 700 feet long outside of the power 


HEADGATES AT ALLANBURG. 


house, and the various lengths and thicknesses of plate used in 
its construction are as follows: 

286 feet, °/ie inch thick; diameter, 8 feet. 

100 feet, 34 inch thick; diameter, 7 feet, 6 inches. 
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71 feet, "/1e inch thick; diameter, 7 feet. 
231 feet, % inch thick; diameter, 6 feet, 10 inches. 

At the end of this last diameter is the beginning of - the 
elbow which enters the power house, and gradually enlarges in 
diameter within a radius of 35 feet from 6 feet 10 inches diameter 
to 8 feet 6 inches diameter of steel plate 34 of an inch thick, to 
enable it to stand the pressure of 113 pounds to the square inch, 
also the fluctuating pressures arising from street railroad 
service. 

Inside the power house the feeder pipe is 70 feet long, and is 


gradually reduced in diameter as it approaches the last wheel, 
it then being 6 feet 6 inches diameter. It terminates in a cone, 


PIPE LINE AT CUT THROUGH HILL. 


whose smallest end is 12 inches diameter, and is extended to 
feed two 35 h. p. turbines which run the exciters. 

The feeder pipe on the circular and vertical seams is double 
rivetted, the longitudinal seams are triple rivetted; all rivets are 
1% inch diameter, and all seams are butt strapped. 

To compensate for the variations of length of such a long 
pipe, due to the extreme heat and cold of summer and winter, 
midway up the slope is situated an expansion joint, whose max- 
imum movement from change of temperature will be about 6 
inches, 


THE POWER HOUSE. 


This is a substantial structure, composed of skeleton iron 
work, filled between with brick. The dimensions are: Length, 
174 feet; width, 42 feet; height to apex of roof, 38 feet. The floor 
is of solid concrete, 12 inches thick, with a surface layer of ce- 
ment 3 inches thick, and the interior of the building is abund- 
antly supplied with light from its numerous windows, as shown 
in the illustration. 

The visitor on entering the power house is at once impressed 
with the symmetrical arrangement of the generators, water tur- 
bines, transformers and switchboards, and the brilliant illumin- 
ation from 200 incandescent lights. 

The water turbines, as being next in sequence of description, 
are as follows: There are two Victor water wheels (with pro- 
vision for two more), and in connection with this plant the sig- 
nificant feature is that the descent is 260 feet from head water 
to tail water. The wheels are special 44 inches diameter, the 
journal bearings are 73% inches diameter, and run at 400 revolu- 
tions per minute, while at a test made a few days ago, one 
of the wheels developed 1,800 h. p. The water is admitted to the 
wheel from a cylinder gate, which is encircled with water in a 
water jacket around the case of the wheel. 

The water wheel or hydraulic part of the plant is isolated froin 
the generators with a 3 inch space between the couplings (which 
connect the water wheel and the generator) by leather links, 
whose studs are alternately fastened to each half of the coupling, 
thereby preventing the current from grounding through the 
water wheel. 

There are many salient points worthy of observing in con- 
nection with this hydraulic plant—high head, high speed, all 
necessitating a high safety factor in its construction, and a de- 
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parture in design from the usual routine of water wheels situ- 
ated between the turbine and the branch pipe. Coming through 
the floor from the main feeder pipe is a 36-inch gate valve, which 
in the operation of opening and closing has to slide against a 
pressure of 60 tons, making a full movement in 25 seconds. 

It consists of a vertically placed cylinder, whose piston 1s 
afhxed to the gate valve disc by rods, and by the admission of 
water above or below the piston, at 113 pounds pressure to the 
square inch, the gate valve is accordingly raised or lowered. 
To prevent rupture or water hammer, each gate valve has at- 
tached a relief valve with a spring adjustment. The relief valve 
is also brought into service when large loads are thrown off or 
on the generator. . 

Each unit is provided with a momentum wheel on the turbine 
shaft, which weighs 714 tons, constructed out of steel plate, the 
rim of the wheels being made from whole plates with the interior 
cut out and two whole plates being left intact to form the web. 
In this manner is obtained a momentum wheel that practically 
cannot fly asunder from centrifugal force. 

The onlooker is impressed when looking at the water wheels 
and generators attached, with the massive and substantial nature 
of the mechanical equipment, which runs so smoothly, without 
jar or tremor of any description, on account of the perfect 
alignment and balancing of the revolving parts. Each water 
unit weighs about 60 tons. 

One of the most interesting features in connection with the 
plant is the Giesler mechanical-electrical governor, which regu- 
lates and keeps a practically steady speed on the water wheels 
and generators, irrespective of amount of change of load. The 
hydraulic plant, including power house, feeder pipe and water 
turbines, with their attachments, was designed by Mr. A. C. 
Rice, mechanical and hydraulic engineer, Dayton, Ohio. 

To facilitate the handling of such heavy machinery there is an 
overhead travelling crane of 15 tons capacity. 


THE ELECTRICAL INSTALLATION. 


This consists of two S. K. C. two-phase inductor type gener- 
ators (built by the Royal Electric Co., Montreal, P. of Q.); rated 
capacity, 1,000 kilowatts at 2,400 volts; weight, 60 tons each. 
These machines are run in parallel, and supply current to 10 
step-up transformers, which raise the voltage to 22,000. 

The transformers are of 200 k. w. capacity each, and are of 
the oil-insulated, water-cooled type. They feed the main line 
to Hamilton, consisting of four No. 1 B. and S. gauge hard- 
drawn bare copper wire, supported on the poles on triple petti- 
coated porcelain insulators, every one of which was tested at 
60,000 volts before being used. At Hamilton the current is re- 
ceived at a transformer sub-station, where the pressure is re- 
duced to 2,250 volts by oil-insulated, air-cooled transformers. It 
then goes to the distributing switchboard, from which it feeds 


p 


EXPANSION JOINT IN PIPE LINE. 


the lighting and power circuits throughout the City of Hamil- 
ton. Details are given below separately. 

The exciters are rated at 30 k. w. at 70 volts, and run at 1,000 
revolutions. - 
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SWITCHBOARD DETAILS. 

The main switchboard, as is shown in the cut, is made up of 
three white marble panels, one for each generator and one for 
the exciters. On the generator panels all the connections are 
made on the back of the boards, there being no bare terminals 


INTERIOR OF POWER HOUSE. 


on the face. The switches are of the slide quick-break type, and 
are provided with automatic shutters to prevent arcing. They 
are double throw, connecting to two separate sets of bus bars, 
so that the machines may be run on separate lines or in parallel, 
according to the future requirements of the service. Each gen- 
erator panel contains a voltmeter with a double-throw switch 
connected to both phases, an ammeter on each phase and a direct 
current ammeter in the field circuit of the generator. The 
cases of the instruments are made of ground glass and pre- 
sent a very attractive appearance. No fuses are placed on the 
generator, as with this type of machine it is considered safer to 
risk the overload due to a short circuit rather than have the load 
constantly removed entirely from the water wheels by the 
blowing of fuses. The exciter panel contains the usual instru- 


EXCITERS, EXCITER WHEELS, TRANSFORMERS AND SWITCH- 
BOARD ALLEY. 


ments for operating two shunt-wound machines in parallel, and 
also contains a synchronizer which is of the ordinary three-lamp 
type. 

Immediately ‘back of the switchboard is the space, taking up 
one end of the building, occupied by the step-up transformers. 
These transformers, of which there are ten, are arranged in bat- 
teries of five, each transformer: having a capacity of 200 k. w. 
They are artificially cooled by means of water pipes supplied 
direct from the pen stock, the pressure being reduced by means 
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of throttle valves. The transformers are encased in tanks made 
of steel boiler plate, and rest directly on the concrete floor. The 
coils are wound in sections, carefully insulated and separated by 
extraordinary air space, and the whole immersed in mineral 
seal oil. This construction has been found to answer admirably 
the purpose of this exceedingly high voltage, each transformer 
being tested with a break down strain of 40,000 volts before 
being installed. 

A novel feature of the installation is the switchboards which 
accompany each transformer. They are of specially selected 
white marble, and contain two single-pole high voltage switches 
and one double-pole 2,000 volt switch. The two high voltagc 
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SWITCHBOARD AT POWER HOUSE. 


switches are separated by a marble barrier. The 22,000 volt 

switches consist of a flexible cable having a screw plug attached 
to one end and a socket to the other, the socket being attached 
to a hard wood pole 4 feet in length for safe handling. The 
socket and the plug which it fits over are tipped with non-arcing 
metal. By means of these specially connected switches the 22,- 
ooo volt circuit can readily be opened, although in practice it 
is usual to throw load off the transformers by means of the low 
voltage switch, so that the high voltage switch is only required 
to break the leakage current of the transformer. The low volt- 
age switches are of the back-of-the-board slide type. Each 
transformer is also equipped, on both the primary and secondary 
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POLE LINE LOOKING TOWARDS HAMILTON. 


sides, with non-arcing fuses. The 2,000 volt wires inside the 
building are all covered with a specially heavy insulation of 
rubber, and are supported on porcelain line-insulators on an 
overhead rack, all being in plain sight and easily accessible. 
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THE TRANSFORMING ARRANGEMENTS. — 

From the transformers, which are connected five in parallel 
on each phase, the circuit runs to the line terminal board, con- 
sisting of four high voltage switches similar to those placed on 
the transformer switchboards, except that they have double ter- 
minals, in order that they may be changed to either of the two 
lines contemplated by the company. Immediately above the line 
terminal board is placed a specially constructed lightning ar- 
rester, composed of 60 S. K. C. non-arcing 2,000 volt arresters, 
connected in triangular form. From the lightning arrester the 
wires pass upward and out through the wall of the building at a 
height about 30 feet from the floor. 

The company’s step-down station is located at Victoria ave- 
nue, immediately beside the Grand Trunk Railway's right of 
way, about one mile within the city limits. It is a neat structure, 
built of brick with slate roof, and specially designed for this pur- 
pose. At this point the voltage is reduced to 2,000 volts, at which 
pressure the current is distributed through the city in four sep- 
arate circuits. 

The line wires are carried through the brick walls of the build- 
ing in the same manner as at the power house. There is the same 
arrangement of lightning arresters, high voltage lines and two 
batteries of transformers. The transformers, however, are ar- 
ranged so as to be artificially cooled at times of heavy load by 
means of an air blast. The transformers rest over an air duct 
in the floor and are provided with a ring of vertical air ducts 
passing up through the oil. The blast arrangement, which con- 
sists of a No. 6 Sturtevant blower, direct connected to a two- 
phase induction motor, delivers air directly into this duct, which 
then passes upward through the transformers. 

In the transformer room is also placed the distribution switch- 
board and, as at the power house, only half the ultimate capacity 
of the transformers has been installed, the building being de- 
signed to accommodate two more batteries of five, similar to 
those already placed, consisting of four panels each, containing 
two ammeters, two double-pole double-throw switches and four 
duplex fuse blocks. One circuit which supplies the incandescent 
lighting current for the Hamilton Electric Light & Power Co., 
is placed on a separate bank of transformers in order to keep the 
incandescent service distinct from the motor circuits. From the 
switchboard the circuit wires pass upward to a cupola in the roof, 
at which point they are joined to the distribution circuits. The 
line supplying the incandescent service is a four-wire, two-phase 
circuit, but the circuits devoted exclusively for power are com- 
posed of three wires only. 

At the premises of the Hamilton Electric Light & Power Co. 
is being installed a new circuit switchboard, arranged to accom- 
modate the old single-phase lighting circuits of this company. 
Each circuit is equipped with a double-throw switch, in order 
that the load may be balanced between the two phases, and each 
phase is provided with a regulating transformer, in order that 
the pressure may be controlled from this point. The old house- 
to-house 1,000 voltage, 16,000 alternation transformers, have all 
been replaced by new S. K. C. 2,000 volt, 8,000 alternation trans- 
formers in larger units, and the service all changed to this 
higher pressure, in order to reduce the losses and retain better 
regulation. In addition to supplying the Hamilton Electric 
Ligt & Power Co.’s service, the Cataract Power Co. have already 
contracted for a large amount of power for operating factories of 
different kinds in the city. They expect, within a short time, 
to supply the various electric railways in and about Hamilton, 
and to replace nearly all the steam engines in the various manu- 
facturing establishments with electric motors. 

The plant has been in practical operation for several months, 
and thoroughly demonstrated the success of electrical transmis- 
sion at this high voltage and long distance, which speaks well 
for the carefulness in designing and construction of the work. 


THE TRANSMISSION LINE. 

The high voltage wires are carried through the brick wall 
forming the gable end of the power house, by means of lead- 
covered rubber cable, protected by vitrified pipe, the cable being 
kept clear of the pipe by wooden bushings specially prepared 
in oil. After crossing over a cross-arm attached to the building 
the lead-covered cable is joined to the bare copper transmission 
wires, by means of a long, carefully made, waterproof joint. 
This special construction has proven entirely satisfactory. | 

From the power house the transmission line crosses the 
Twelve Mile Creek and runs up the hill opposite on private 
property, to a concession road, thence along this roadway due 


[Vol. XXVI. No. 553. 


north to the Grand Trunk Railway, and then westward along 
the railroad right of way on an almost perfectly straight line to 
the company’s step-down station at Hamilton, a total distance 
of a little less than 34 miles. The transmission wires are four in 
number and are No. 1 B. & S. medium drawn copper. They are 
all placed on one four-pin cross-arm, 334 x 5% inches, spaced 
18 inches apart, and are supported on porcelain insulators of the 
Redlands type, supplied by the Imperial Porcelain Co. The pins 
are of special design, holding the insulator two inches higher 
from the cross-arm than the standard practice. This is to avoid 


‘trouble from heavy snow or sleet. The pins are of yellow locust, 


specially prepared in oil, and are fastened into the cross-arm 
with a wooden pin instead of being nailed, so as to use as little 
iron as possible. 

The poles are all specially selected, 8 inches at the top and not 
less than 35 feet in length. They are set go feet apart and 6 feet 
deep in the earth. The height of the pole varies with the contour 
of the ground, so as to keep the wires as nearly horizontal as 
possible. At marshy places, a crib filled with stone is built 
around the base of the pole, and where the line crosses the Jor- 
dan River, the poles are placed in a cluster of piles specially 
driven for the purpose. On the top of the poles is run a gal- 
vanized iron barbed wire, grounded at every pole by means of 
an iron plate for lightning protection. Below the transmission 
cross-arm is placed a two-pin cross-arm carrying the telephone 
circuit. 

The telephone circuit is a complete metallic circuit of No. 10 
B. W. G. galvanized wire, transposed at every fifth pole. This 
arrangement has been found to give satisfactory service with the 
heaviest currents yet passed over the line. 

The insulators were all carefully tested with a break-down 
pressure of 60,000 volts, both at the factory and again at Ham- 
ilton, before being put up, with the satisfactory result that not 
one has broken down, or produced the slightest trouble in the 
three months during which the line has been in operation, not- 
withstanding the unusual rain and sleet storms during that 


‘period. The line was constructed by Messrs. Lowe & Farrell and 


is a very creditable piece of work. 
PERSONNEL OF THE WORK. 


The contractors and engineers engaged in this work are 38 
follows: Messrs. Macdonald & Sutherland, canal excavations and 
brick work and foundations in power house, Messrs. Stillwell, 
Bierce & Smith-Vaile Co., Dayton, Ohio. 

Feeder pipe and frame work of power house (built by Hamil- 
ton Bridge Works) designed along with the hydraulic plant bv 
Mr. A. C. Rice, engineer for the Dayton firm, who contracted 
for all the iron work and machinery. It was erected under the 
supervision of Mr. Geo. W. Bowie. 

The generators and electrical appliances were furnished by the 
Royal Electric Co., of Montreal, and were erected under the su- 
pervision of Mr. W. C. McLaren. 

The credit of this scheme is due to Mr. Jno. Patterson, who 
realized the possibility of and the benefit to be derived from the 
development of this enterprise for the industries of Hamilton. 

The capital of the Cataract Power Co. is $1,000,000, and it is 
organized as follows: Hon. J. M. Gibson, president; Mr. James 
Dixon, vice-president; John Moodie, secretary-treasurer; Jno. 
Patterson, secretary; H. R. Leyden, general manager; Directors, 
Jno. L. Dickenson, J. W. Sutherland, Jno. Knox, J. pene 
of Toronto; J. A. Kamarar, of Toronto. 


Niagara Power Development in Canada. 


Official notice is being published in the “Canada Gazette”, 
that the Canadian Power Company will apply to the Parliament 
of Canada, at its next session, for an act to extend its time for 
the completion of its works, to extend the bonding powers of 
the company, and to more particularly define its powers and tv 
change its name. 

The name of this company should not be confounded with 
that of the Canadian Niagara Power Company, which latter 
company has exclusive rights in Queen Victoria Niagara Falls 
Free Park, and is controlled by the Niagara Falls Power Com- 
pany. The two men who are prominent in the Canadian Power 
Company are Banker Paine, of Niagara Falls, Ont., and Mr. 
A. C. Dennison, of Philadelphia. 


ALBANY, N. Y., has voted down in common council the 
Stevens proposition for a municipal lighting plant. 
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High Voltage Power Transmission.—III.’ 
BY CHAS. F. SCOTT. 
HIGH-TEST TESTS AT EAST PITTSBURG. 


L ORATOR tests and measurements on a small scale 

cannot take the place of tests under the conditions of prac- 
tical service, such as those at Telluride. There are, however, 
many important elements which may be determined by labora- 
tory measurements. 

A high-tension line for testing insulators and making meas- 
urements upon the losses between wires was erected at the East 
Pittsburg factory in the fall of 1897. A number of the tests 
which have been made are here recorded: 

(1) A test was made to determine whether the wave form cf 
the charging current to the line was similar to that through a 
resistance, or whether it was modified by the loss component, 
the loss occurring only at the higher part of the e. m. f. wave. 
The current to the high-voltage line, at pressures varying from 
30,000 to 60,000 volts, was passed through a coil possessing high 
self-induction. The e. m. f. upon the coil was measured by a 
voltmeter. The e. m. f. was also measured when a current of 
equal strength was passed through the coil, the line being short- 
circuited and a low e. m. f. applied. It was found that the voltage 
upon the coil was the same, within a small error of observation, 
in both cases, showing practically no difference in the wave 
form of the current under the two conditions. The current was 
from an armature giving practically a sine wave. 

(2) The charging current to the line was measured under 
several different conditions when the current was obtained from 
a generator giving practically a sine wave. The results of meas- 
urements were compared with the currents as calculated by the 
theoretical formula. The last measurement in the table was 
made upon the Niagara-Buffalo line, with current from a Niagara 
generator, which differs slightly from a sine wave. 


COMPARISON OF MEASURED AND CALCULATED CHARGING 
CURRENT TO PARALLEL WIRES. LENGTH, ONE 


MILE—10,000 VOLTS. 


Meas. Calculat’d 
Size of Wire. Fre- 


Distance between Wires. Current, Current, 

quency. Amperes Amps. 

No.8 BandS 21.7” 60 .0307 028 
8 BandS 48.0" 60 .0245 0252 
8 BandS 79.5” 60 .0234 .0238 
8 BandS 127.5” 60o  .0225 .0222 
No. 8 and ground 120.0” 60 .0427 0412 
0.71” diameter 187 for % of distance 25 .0176 0176 


36” for % of distance 


(3) The fall of potential around the wires was noted by tests 
made with spark-gaps. The wires 48 inches apart were connected 
to the high-voltage terminals and a spark-gap was placed be- 
tween two idle wires also 48 inches apart, placed about 21 inches 
below the first wires. A spark-gap consisting of brass terminals 
with a % inch radius was placed between two idle wires. When 
the gap was I-32 inch the sparking began when the e. m. f. from 
the raising transformer was 26,000 volts. A gap of 1-32 inch 
requires an e. m. f. of 2,200 volts to produce sparking. When 
the spark-gap was made 8-32 inch (equivalent to 12,000 volts) the 
sparking began at 103,000 volts from the raising transformer. At 
intermediate points there is a fair proportionality between the 
spark-gap and the e. m. f. 

In another test a spark-gap was placed between one of the idlc 
wires and the adjacent wire of the live circuit. When the spark- 
gap was {14 inch (equivalent to 6,000 volts) the spark passed when 
the e. m. f. was 17,500 volts, and when the spark was made 4 
inch (equivalent to 12,000 volts) the sparking began at 33,000 
volts. When the gap was 3% inch (equivalent to 16,000 volts) 
sparking began at 41,000 volts. When the gap was % inch 
(equivalent to 20,000 volts) sparking occurred at 49,000 volts. 
The e. mi; f. did not differ greatly from a sine wave. These tesis 
have an important bearing in connection with the running of 
telephone and other circuits adjacent to high potential wires. 
It is essential that the wires of a high-potential circuit be spiraled 
so that each wire sustains the same relation as every other wire 
to the second circuit, in order that the effects of static induction 
may be neutralized. 

(4) The effect of the size of wire upon the loss was investi- 


1Abstract of a paper read before the 15th general meeting of the A. I. 
E. E. Omaha, June, 1898. 
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gated by running a pair of No. 28 brass wires 0.0126 inch in diam- 
eter and then replacing it by large rubber-covered wires. The 
rubber-covered wire was No. 7 B. & S. gauge 0.144 inch in diam- 
eter; the outside diameter of the rubber covering was 0.3 inch 
and the diameter over the braid was 0.35 inch. In each case meas- 
urements were made upon another circuit which was unchanged 
during the different tests, and thus served for comparison. The 
loss is greatly decreased when the rubber-covered wire is used. 
The loss on the rubber-covered wire, however, increased con- 
siderably after the voltage had been raised and the rubber had 
broken down, thus permitting the current to pass freely to the 
outer surface of the insulation. It is quite probable that the 
loss would increase as the insulation became defective, until it 
was nearly equal to that of a wire having the same total 
diameter. 

(5) The effect of the current in drying the surface of the in- 
sulators was illustrated in a test made during a rain. Upon ap- 
plying 45,000 volts to a circuit the wattmeter indicated 116. After 
four minutes the deflection had decreased to 72, the current re- 
maining the same. The e. m. f. was then increased to 60,000 
volts, the wattmeter deflection increased to 155, and at the end 
of three minutes it had fallen to 138. The current was one-third 
greater than at the lower voltage, but remained constant while 
the wattmeter changed. The rain continued during the test, 
which shows, therefore, that the condition of the insulator is 
materially improved by the presence of the current. 


(6) It was noticed that when there was a break-down upon the 
line and the current passed suddenly between wires over the 
surface of the cross-arm that there was a sparking between the 
terminals of the ammeters in the high tension circuit across the 
surface of the instrument. This was further investigated by 
placing in circuit a coil of low resistance through which 1 ampere 
would be sent by about 134 volts at a frequency of 125. A spark- 
gap was placed in shunt to this coil. A 2 inch spark-gap was 
also placed between the line wires. The voltage of the primary 
was gradually raised until at 35,000 volts the current passed 
across the spark-gap between the line wires. A spark also passed 
across a gap of % inch, shunting the small choke-coil. This 
test shows the remarkable suddenness of the rush of current when 
the short-circuit occurs due to the breaking down of the spark- 
gap on a high-voltage circuit. This phenomenon was observed 
by Mr. Mershon in choke-coils used in connection with lightning 
arresters at Telluride. 


Running tests were made on four lines in multiple at high 
voltages. Each line consisted of two wires 1,040 feet in length 
held by 26 insulators. The insulators were of various types of 
glass and porcelain, some of the ordinary form and some under- 
hung. For hours at a time 100,000 volts or slightly more were 
kept upon the line. For about six weeks voltages ranging from 
70,000 or 80,000 to 100,000 volts were kept on the lines for about 
eight hours a day. When there was rain the line would short- 
circuit and the voltage had to be reduced. During a driving rain 
storm 48,000 volts was kept on the lines, and it may have re- 
quired a considerably higher voltage to have caused short-cir- 
cuiting.. 

(7) A high-tension wattmeter similar to the Thomson watt- 
meter at Telluride was used. To correct the wattmeter for the 
errors caused by charging current in the shunt resistance, a can- 
denser was placed in parallel to the shunt circuit of the watt- 
meter. This condenser should be so adjusted that the current 
through the shunt circuit of the wattmeter is the same that it 
would be if there were no condenser and the shunt resistance had 
no capacity. This permits the capacity current in the circuit to be 
shunted round the wattmeter by the condenser. The condenser 
in shunt to the wattmeter was capable of adjustment, and by 
varying its capacity the deflection could be made positive or 
zero or negative when current was delivered to a constant load. 
The proper adjustment was made by taking a comparatively low 
voltage, at which the charging current was very high in com- 
parison with the loss, so that the loss was nearly negligible, and 
adjusting the wattmeter to indicate zero. At higher voltages, 
when there was a considerable loss, the error with this adjust- 
ment would be inappreciable. Certain variations with temper- 
ature and humidity were noted which would be explained by a 
variation in the capacity of the resistance, causing a variation 
in the charging current to the shunt circuit of the wattmeter. 
The high resistance for the shunt circuit was wound upon fuller- 
board plates containing brass stiffening pieces. Tests were made 


- upon individual plates by measuring the capacity between the 
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wire and the supporting strip of brass, and it was found that the 
capacity and the insulation resistance both varied with the 
amount of moisture in the fuller-board insulation. In order to 
prevent variations of this kind, subsequent resistances were wound 
upon glass plates, which seems to be a very satisfactory form of 
construction. 

TESTS AT NIAGARA. 

Some measurements have been made upon the Niagara-Buffalo 
transmission line. There are two circuits of three wires each, 
one of the which was in service and the other was available for 
tests. Each circuit consists of three cables each of 350,000 c. m., 
approximately 0.7 inch in diameter. The cables are run on por- 
celain insulators, and are on the same cross-arm. Adjacent 
insulators are 18 inches apart and the circuit is spiraled, so that 
each of the three wires occupies the middle position for a third 
of the distance. Current from one of the 5,000 h. p. generators 
was applied to the line through a raising transformer, by which 
the voltage can be increased by small steps to 100,000 volts. 
Measurements were made between the various pairs of wires, 
1. e., I and 2, 2 and 3, and 1 and 3; the current was found to be 
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practically the same in each case; the loss on one of the circuits 
was slightly greater than that on either of the other two, on 
which the losses were about equal. The accompanying curve 
shows the measurements of current when two wires were con- 
nected and the measurement of loss; the latter measurements 
were made upon one pair of wires up to about 26,000 volts and 
then upon a second pair. The results are given in Fig. 4. 

On another day measurements were made of the resistance be- 
tween each wire and the ground, and corresponding measure- 
ments of loss were made by placing the high potentials between 
each wire and the ground. The measured loss was some- 
what greater than the loss calculated by using e. m. f. and the 
measured resistance. In these measurements, at voltages from 
13,000 to 23,000 volts, the power factor calculated from the cur- 
rent and wattmeter measurements, varied from about 4 per cent. 
to 6 per cent., so that a very small charging current in the watt- 
meter would produce a considerable error in the reading. 

Some measurements were made upon a pair of fine wires, in 
which the wires were placed at different distances apart. No. 
31 B. & S. gauge spring brass wire 0.0089 inch in diameter was 
used. The length of the parallel wires was 774 feet. They were 
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suspended by light strings successively at 6 inches apart, 4 
inches apart, and about 25 inches apart, the distance varying from 
24 inches to 27 inches. The power factor of the measurements 
made above 100,000 volts is about 95 per cent., and is over 8 
per cent. above 70,000 volts. There can be but little error in the 
wattmeter due to charging current in the resistance at these 
power factors. 

The measurements on the Buffalo line were made by the writer. 
Those on the fine wires were made by Mr. E. M. Tingley, who 
conducted the tests at East Pittsburg, and rendered valuable 
assistance in the preparation of this paper. 


POWER TRANSMISSION PLANTS IN OPERATION. 

Beginning with the plant at San Bernardino and Pomona, 
which began operation in 1892, using 10,000 volts and trans- 
mitting 30 miles, a constantly increasing number of plants have 
been installed operating at 10,000 or 15,000 volts. In some cases 
there has been little or no trouble experienced with the trans- 
mission lines, while in other cases the experiences have been less 
satisfactory. The principal trouble seems to have been a poor 
grade or an insufficient size of porcelain insulator. In other cases 
the insulators, sometimes porcelain and sometimes glass, have 
given almost perfect satisfaction. 

The superintendent of a power company which has been run- 
ning fifteen months with about 15,000 volts, reports that they 
“have had absolutely no trouble whatever of an electrical na- 
ture.” Some insulators were broken because they had been 
used as targets by small boys or hunters, but only the outer petti- 
coats were broken, and no short-circuits occurred, although in 
some cases insulators were in use for months with most of the 
outer petticoats chipped off. The distance of transmission 1s 12 
miles. Porcelain insulators are used. 

In another plant which has been in operation about a year and 
a half employing 15,000 volts for a distance of nearly 30 miles, 
there have been but three shut-downs on account of line diff- 
culties. These were due to the breaking of insulators at a point 
where the line was spiraled. In one case the repair was made in 
half an hour, and in the other case a few minutes’ interruption to 
the service was sufficient for repairs. 

The line is regularly patroled, and if a defective insulator or 
pin is found, the generating station is notified by telephone and 
the line is shut down for a few moments at noon. In one case 
two poles were burned by a defect in the insulators on the top of 
each. The poles burned to the ground, leaving the wire hanging 
clear without any one at either the generating station or sub- 
station being aware of the fact. 

Troubles have arisen on some lines by the burning off of pins 
by the passage of sparks from the outer edge of the insulator to 
the pin. These sparks make small holes in the pin no larger 
than a needle point, but after continuous sparking for some time 
the pin becomes entirely charred. An iron pin suggested itself 
as a remedy, but additional strains and liability to break-dowa 
are liable when a conductor is placed within the insulator. The 
burning off of pins has occurred where small porcelain insulators 
are porous and the outside glaze is imperfect, while the glaze on 
the inside is good. When the porcelain is filled with water the 
current readily passes through it to the lower rim of the insulator 
and then sparks across to the pin. In one place which has been 
running for about three years some 250 pins burned off. The 
early insulators have been replaced by larger and better ones, and 
this defect has disappeared. 

A 10,000 volt-line which runs for a dozen miles or more within 
a few hundred yards of the Pacific coast has burned. cross-arms 
on nearly every pole. The cross-arms near the ends of the line, 
which are away from the coast, are not burned. Usually the burn- 
ing appears as a mere blackening of the cross-arm for a short 
space between the insulators, on one side of the arm. In some 
cases the charring is deeper, and appears on both sides. The 
side on which almost all of the burning occurs is the one toward 
which the winds come from the ocean, bearing the mist of salt 
water. The wire shows discoloration, and the iron braces for 
holding the cross-arms are in a few cases eaten through. More- 
over, the cross-arms were green and full of sap when erected. 
The early porcelain insulators were porous, and have now been 
replaced, and the pins are of iron. The charring has ceased 
almost entirely since the new porcelains were put up. 

It may be observed that in the plants which are herein referred 
to and in the experimental tests, no mention has been made of 
insulators with cups containing oil for reducing the surface leak- 
age. Insulators of this kind were used in the Frankfort-Lauffen 
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experimental transmission line at 30,000 volts. Practically, how- 
ever, the surface insulation is adequate without oil cups and the 
principal duty of the insulator is to prevent the current passing 
over the surface and jumping to the pin or cross-arm, a matter 
with which the oil would have nothing to do. 

Telephone lines are in use in a number of plants placed on the 
poles which carry the transmission wires. The telephone lines 
are usually placed some distance below the transmission wires and 
are crossed at frequent intervals. The telephones in general work 
very satisfactorily. 


ed 


A Gas Engine Electric Lighting Plant for the 
French Chamber of Deputies. 


SIN CE the month of October the French Chamber of Depu- 

ties, at Paris, has been lighted by electricity, through the 
instrumentality of a very large gas engine plant. The work has 
been done by the firm of Jean & Bouchon, under the guidance 
of a commission, of which M. Mascart was president. The plant 
comprises no fewer than 4,610 lamps, distributed throughout the 
building, aside from the Chamber itself. A new and larger 
Chamber is being constructed, and this will be lit by arc lamps 
placed above a transparent septum in the ceiling, after a manner 
that is familiar in this class of work. Resort was made to gas 
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motor is cushioned on a bed of cork, in order to prevent any 
vibration being felt in the building. Gas is brought to the plant 
by two pipes 162 mm. in diameter, and each goes to a 
meter equal to 600 jets, with a consumption of 84 cubic metres 
per hour. The escape of the gas is first into expansion chambers 
at each cylinder, and then into two other expansion chambers, 
on each group of three motors; and in this way there is abso- 
lutely no noise from the exhaust. The motors are kept cool hy 
a constant circulation of water, which, after flowing around the 
expansion chambers, can be discharged into the sewer or is 
raised by an electric pump to be used for heating and other 
purposes. f 

The engines are connected by belts to 6 dynamos, furnished by 
the house of Postel Vinay. Two of these dynamos are 4-pole 
machines, with a voltage of 110 to 160, at 600 revolutions per 
minute; two 4-pole, 50 h. p., at 120 volts, and two 2-pole, Man- 
chester type, 30 h. p., at 120 volts and 875 revolutions per minute. 
The fields are of soft steel and the armatures are toothed. The 
30 h. p. machines have drum armatures of the old Siemens type. 
The commutators are heavily insulated with mica, and carbon 
brughes are used. All the dynamos can be run for several hours 
at full load without a rise in temperature of more than 25° above 
the atmosphere. 

The cables from the dynamos are led to a marble panel switch- 
board, 3 metres high and 4 long. At the base are the rheostats 
and an auxiliary resistance in the “motor” circuit. The upper 
part of the board is occupied by Arnoux and Chauvin meters, 
switches, circuit breakers, etc. The whole plant is self contained. 
To start up a gas engine, current from the battery of accumu- 
lators to be mentioned later, is thrown into the dynamo to which 
the engine is connected. The dynamo operating temporarily as 
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engines because of the many objections presenting themselves 
against a steam plant under all the circumstances. The space 
available was a small open court, and the plant occupies a floor 
space of only 17 metres by 25, being covered by a glass roof 
which lights it by day. 

The gas engines were built specially for the work by the Paris 
Gas Co., at their Saint Denis shops. They are of the Lenoir 
type, with two cylinders. The plant comprises, as shown in the 
cut, two of these gas motors of 30 h. p., running at 150 revolu- 
tions, and four motors of 50 h. p., running at 65 revolutions. 
Provision has been made to allow of the substitution of two 

-more 50 h. p. motors for those of 30 h. p., and to add two new 
motors, so as to bring the total capacity up to 400 h. p. Each 


a motor and its speed being governed by the “motor” resist- 
ance already referred to, the gas engine is set in motion by it. 
As soon as the engine has thus been brought up to speed, the ac- 
cumulator current is cut off, the gas is let into the engine and ex- 
ploded as usual, and thereupon the erstwhile electric motor is 
duly run in its regular capacity as a generator. It is found that 
at 120 volts a current of 120 amperes is required for 20 seconds to 
thus bring the 50 h. p. gas engine up to speed. The gas is also 
ignited by current from the accumulators; I ampere at 4 volts 
being taken during a very short period of the stroke of the 
piston. 

The storage battery consists of 64 Tudor accumulators, each 
of 13 positive plates and 14 negative, with an output of 1,250 
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ampere hours. The battery is controlled by special apparatus for 
charge and discharge, and by the instruments pertaining to it 
on the switchboard. The cables, etc., in the plant are placed 
in tile conduit or on porcelain insulators. 

The tests that have been made with this plant show a consump- 
tion of 1,000 litres of gas per kilowatt hour of current delivered 
to the circuits, and the price of the current consumed is rated it 
.045 franc per hectowatt hour, which is said to be very low for 
Paris, and is equivalent to 434 cents per k. w. hour. 

We are indebted for our details of this large and interesting 
gas engine plant to an article in “La Nature,” by M. Joseph 
Laffargue, who speaks very highly of the installation and the 
results. 


The Mechanical Plant of a Modern Commercial 
Building.—I’ 


BY WILLIAM H. BRYAN, St. Louis, Mo. 
(Member of the Society.) 


THE modern commercial building is, in many respects, an 

engineering structure. The problems of foundations, de- 
sign of frame and walls for the desired loads and wind pressures, 
the plumbing and sanitary arrangements, call for engineering 
skill of the highest order. This paper, however, will be con- 
fined to the discussion of the mechanical, steam and electrical 
plants, which are of fully equal importance. 

It is now generally admitted that no features of the modern 
building stand in greater need of consideration by specialists. 
Such treatment has always been desirable, and is more so to-day 
than ever, on account of the wide variety of service required, 
and the improvements which are constantly being made. 

These considerations involve, first of all: 

The boiler plant, which necessitates the determination of the 
average and maximum requirements of all the steam cylinders 
and other steam-using apparatus in the building. It also in- 
volves consideration of the characteristics of the fuel and water 
to be used, the selection of the type of boiler, the smoke flue 
and chimney, and usually the prevention of smoke. 

Next in importance comes the question of power development 
and distribution; its average and maximum amounts; whether 
steady or fluctuating. Which of the many types of modern 
steam engines shall be adopted; the number and size of units; 
whether high or low speed; simple or compound; condensing 
or non-condensing; direct-connected or belted? Shall the 
power be distributed by shafting, belting, rope-drive, electricity, 
compressed air, or what not? 

The lighting system comes next in importance. In these 
days illumination by electricity is almost a foregone conclusion. 
Shall the current be supplied from a central station, or generated 
within the building? Shall the lighting be by arcs, or incan- 
descents; or if in combination, how distributed? Shall motors 
be driven from the same apparatus? What system of distribu- 
tion shall be employed; what voltage—110 or 220; what charac- 
ter of current—direct, alternating? If an isolated plant is in- 
stalled, what shall be the number and size of units; shall they 
be direct connected, or belted; what as to their general charac- 
teristics? Shall the units be independent, or shall they be con- 
nected by some scheme of shafting or clutches? What switch- 
board facilities are necessary? What indicating and recording 
instruments, switches, safeties, etc.? Shall the arc lamps be of 
the open or enclosed type, operated in series or multiple? 
What voltages, efficiencies, and candle powers shall be employed 
for the incandescents? What shall be the general character of 
the wiring, its percentage of drop, and its subdivision into sec- 
tions for independent control by switches? 

The elevator system is a feature of prime importance. How 
many elevators shall there be; where located? How many 
passenger, and how many freight; how many auxiliaries, such 
as dumb waiters, ash-hoists, etc.? What shall be the elevator 
loads and speeds? How shall they be driven? If by steam, 
whether belted or direct? If of the hydraulic pattern, shall 
they be high or low pressure; with horizontal or vertical cylin- 
ders? What type of pumping machinery shall be used—the 
old style direct-acting duplex with simple high pressure cylin- 
ders; the same engine fitted with compound cylinders; the sim- 
ple, crank and flywheel pattern; or the more modern compound 
or triple-expansion crank and flywheel “high duty” engine? 


1Abstract of paper read at the Nineteenth Annual Meeting of the A. S. 
M. E., New York, Dec. 1898. 
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Shall it be provided with condensers? If the elevators are to be 
operated by electricity, at what voltage? Direct or belted; how 
counterbalanced, and provided with what automatic and safety 
devices? 

The heating and ventilating systems are by no means of least 
importance. Shall the system be hot air, hot water, or steam, 
or a combination of them? If hot air or indirect, shall it be by 
the natural, or hot blast system? If hot water, shall it be nat- 
ural circulation, or by pumping? If by steam, what shall be 
the pressure carried, the type of radiation, its amount and dis- 
tribution? What system of piping shall be employed? How 
many changes of air per hour are required, and shall it be by 
natural or forced circulation? 

Very closely allied to the heating plant is the steam pipe 
system connecting the boilers, engines, pumps, heaters, receiv- 
ers, etc.; with their accompanying valves, regulators, covering. 
blow-offs, etc., forming in a large building a very complicated 
system, permitting the utilization of the exhaust from the en- 
gines and pumps for heating. The general arrangement of this 
work, and the selection of the proper apparatus, all demand 
the most careful study. 

The above may serve to indicate that the problems under con- 
sideration involve a wide range of engineering experience and 
research, and necessitate the reaching of conclusions in regard 
to many matters on which there is room for divergence of 
opinion. 

The author submits with some diffidence the methods en- 
ployed in designing the equipment for a large building recently 
constructed in St. Louis. It is not claimed that they involve 
anything particularly original, or that any special or unusual 
difficulties were encountered. It is offered simply as an ex- 
ample of what is believed to be good current practice. 

The building is constructed of brick and stone and is of the 
character known as “standard slow combustion,” as defined by 
the Board of Fire Underwriters. It is owned by the Commerce 
Realty Company, and is situated on the north side of Washing- 
ton avenue, about midway of the block between Ninth and 
Tenth streets. Its ground space is 109 feet front by 225% 
feet deep, and it is eight stories high, besides basement. The 
tenants are the Hargadine-McKittrick Dry Goods Company, 
an old established wholesale firm, located for many years at the 
southeast corner of Eighth street and Washington avenue, oc- 
cupying a building of less than half the floor area of the new 
one. These facilities having become inadequate for their busi- 
ness, arrangements were made in the fall of 1897 for the erec- 


.tion of a new building. The architects of the new building were 


Messrs. Eames & Young, of St. Louis, who, at an early stage of 
the work, called into. association with them as advisory and con- 
sulting engineers, the firm of Bryan & Humphrey. Ground was 
broken. November 16, 1897, and the work was pushed urgently ' 
when the weather permitted, and for part of the time, night and 
day. The tenants moved in on June 1, 1898, partial service 
from the mechanical plant being then available, and complete 


‘service being furnished shortly thereafter. 


The work of preparing detailed plans and specifications was 
taken actively in hand about January 10, 1898, and they were 


-completed and sent out about February īst, bids being asked 


for until noon, February 16, 1898. They embodied the following 
divisions: 

First: The “Notice to Bidders,” indicating the time and place 
of receiving bids; the manner of their preparation, whether on 
single or combined sections; each bid to be in good faith, not 
requiring later approval; the bids themselves to become the 
property of the purchaser, and not be returned. The tenders 
were to be made on proposal forms which were given the bid- 
ders, and not on their regular forms. 


This was followed by the “General Provisions,” covering the 
conditions under which the different divisions of the work were 
to be executed, such as replacing of unsatisfactory work and 
material; supervision; the decision of disputed points; com- 
pliance with laws, ordinances, and underwriter’s rules; changes, 
how made; damage done to building by contractor; course to 
be pursued in case of failure or delay by the contractor; time 
of beginning and completing the work; deduction for delay in 
completion; services of expert; standard of excellence, where 
special makes of goods are mentioned by name; guarantee of 
one year on all parts of the work; accuracy of data furnished, 
contractor being required to verify same and see that the plant 
went together properly; the requirement of bond; and terms 
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of payment. As nearly every section required foundations, a 
paragraph was added covering once for all the character of 
foundation required, the method of conducting the work, etc. 
The foundations, by the way, were to be built of concrete, of 
Atlas or Empire American Portland cement, one part of which 
was mixed with three parts of sand, and four to five parts of 
crushed macadam, cleaned and screened. 

Following these come the different sections of the work itself. 
as follows: 

SECTION A—THE BOILER PLANT. 


Steam was required in this building for three purposes 
ing, lighting and elevator service. 

As shown later, the maximum amount of steam required for 
heating was about 250 boiler horse power. Careful computa- 
tions showed that more than this amount would be necessary 
for the lighting and elevator service, even with the most eco- 
nomical steam engines. As there would always be a surplus of 
exhaust steam available for heating, it was evident that the heat- 
ing requirements need not be considered further as a factor in 
determining boiler capacity. 

The maximum electrical requirements are shown later herein 
to be about 150 kilowatts—exclusive of the elevators—or about 
200 electrical horse power. Assuming a combined efficiency of 
engine and dynamo unit, from steam cylinders to switchboard, 
of 80 per cent., the maximum indicated horse power is 250. 
Using simple steam engines at a water rate of 40 pounds per 
indicated horse power per hour, the steam requirements would 
be 10,000 pounds per hour. Or, for compound engines at 28 
pounds of water per indicated horse power per hour, 7,000 
These being divided by 30 to reduce them to boiler horse power, 
give us 333 for the former, and 233 for the latter. 

The efficiencies above assumed, are not, of course, accurate, 
nor is the statement of the unit of boiler norse power; but they 
are believed to be sufficiently close for the present purpose, in 
view of the impossibility of determining accurately in advance 
what the work will be, and the further fact that the plant would 
rarely be operated under conditions favorable to the highest 
economies. The boiler horse power required to operate the 
elevators is shown later to be as follows: 


: Heat- 


For steam elevators, 67 indicated horse power, at 100 pounds 


Water: fate. <= 40 cows cas cette es ewaeseewaceas te tas 223 
For hydraulic elevators, with simple duplex pumps, 75 indi- 

cated horse power, at 100 ~ 30 .......... ee cee ecw eeees 259 
For hydraulic elevators, with compound steam pumps, 75 

indicated horse power, at 60 — 30 .......ssssssessesss. 150 
For hydraulic elevators, with high duty pumping engines, 

75 indicated horse power, at 28 = 30 ...........-eeeee 70 
For electric elevators, with dynamos driven by simple en- 

gines, 75 indicated horse power, at 40 -= 30........... 100 
For electric elevators, if driven by compound engines, 75 

indicated horse power, at 28 -= 30 ......esssesssssseso 70 


The following table shows some of the combinations which 
were possible, all of which were under serious conside ation. 
It will be seen that the maximum steam requirements for elec- 
trical and elevator service might vary all the way between 303 
and 583 boiler horse power. 


H. P 
Compound dynamo engines and electric elevators.......... 303 
Compound dynamo engines and hydraulic elevators, driven 
by high duty pumping engines 2 ccsecseeowicnes nea eer 303 
Compound dynamo engines and hydraulic elevators, driven 
by ordinary duplex compound pumps ................ 383 
Simple dynamo engines and electric elevators ............ 433 
Compound dynamo engines and steam elevators ......... 456 
Simple dynamo engines and hydraulic elevators, driven by 
compound duplex pumps .......... ccc eee eee cee eceees 483 
Simple dynamo engines and steam elevators ..............-. 556 
Simple dynamo engines and hydraulic elevators, driven by 
simple duplex pumpS .......-..cceccecrcccccceccevscee 583 


After due consideration it was decided to ask for proposals 
on three boilers, each having a rated capacity of 6,000 pounds of 
water per hour, with feed-water at 212 degrees into dry steam 
of 125 pounds’ pressure above atmosphere, equivalent to 181.7 
horse power each, at the Society’s standard of 30 pounds from 
feed at 100 degrees Fahr. to steam at 70 pounds, gauge pressure. 
Each boiler was to be capable of doing this work continuously 
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with natural draught under regular working conditions, and of 
being over-worked one-third time in emergencies. It was as- 
sumed that this capacity would probably take care of the build- 
ing; two boilers being operated regularly, and the third being 
held in reserve for cleaning or repairs, or used on rare occasions 
of unusually large demands. There was, at that time, consid- 
erable doubt as to whether the owners could be induced to put 
in the most economical type of apparatus. The capacity was 
purposely stated in pounds of water to be evaporated per hour, 
rather than in horse power, so as to avoid discussing the ques- 


tion of heating surface per horse power adopted by the different 
makers. 


The Effect of Fire Damp on Incandescent Lamps. 


Messrs. H. Couriot and J. Meunier have been making experi- 
nients on the effect produced by fire damp of mines when intro- 
duced into electric incandescent lamps. In one case the lamp was 
10 c. p., the current .8 ampere, and the pressure 45 volts; the fila- 
ment ceased to be incandescent except when a rupture occurred; 
when there was a spark, but no explosion. The same result was 
observed with lamps using larger currents. Messrs. Couriot and 
Meunier say that incandescent metallic filaments are powerless 
to produce explosions in the most explosive mixtures. 


MISCGLLANGOLS 


The Volunteer Engineers and the Engineers’ 
Club. 


Col. Eugene Griffin, commanding the First Regiment of U. S. 
Vol. Engineers, has addressed the following letter to John 
Thomson, Esq., president of the Engineers’ Club, in reference 
to the reception prepared for the regiment on its landing from 
Puerto Rico: 

“Headquarters First Regiment U. S. Volunteer Engineers, 
Army Building, New York City, Nov. 30, 1898. 
“To Mr. President of the Engineers’ Club, New York City. 

“Dear Sir: On the delivery to us of our regimental colors by 
the Engineers’ Club, I tried to express the thanks of the regi- 
ment and our appreciation of the beautiful flags which had been 
presented to us. Again our thanks are due for the magnificent 
reception accorded us upon our return from Puerto Rico. Un- 
fortunately the weather conditions did not permit us to carry 
out in their entirety the plans as arranged, but we none the 
less appreciate your work in our behalf and the kindly interest 
in this regiment manifested by the Engineers’ Club ever since 
our organization. 

“We have been regarded as the military representatives of the 
engineering profession among the Volunteers, and as such have 
tried to uphold the dignity and reputation and standing of our 
profession. The reports of those officers under whom we have 
served show how well we succeeded. 

As an engineer regiment we especially appreciate the good 
will of the Engineers’ Club and in behalf of the officers and 
men of this regiment I tender our heartfelt thanks for all that 
you have done for us. Very sincerely yours, 

(Signed) “EUGENE GRIFFIN, 
“Colonel, ist Regt. U. S. Vol. Engrs.” 


Pulp Bleaching at Muncie, Ind. 


The Muncie (Ind.) Pulp Co. is preparing to make a $40,000 
improvement on its plant there. It will be in the form of 
a system of dynamos which will be used to bleach the pulp 
wood instead of the present process of boiling it in vats. This 
will prevent the pollution of streams and many damage suits 
and will add greatly to the capacity of the big works. The idea 
is an entirely new one, the invention of a New York man. 


MR. GEORGE CRAIG, of the Detroit, Mich., Opera House, 
has been getting some pretty and novel effects, as its electrician, 
in the way of lighting, thunder and lightning, etc. 
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Our Export Trade. 


To Y years ago the total export of American manufac- 

tures was $60,000,000 in the depreciated currency of that 
time, or expressed on a gold basis, only $45,000,000. In 1888, 
the total had risen to $130,000,000, and in 1898 it has become 
not less tlan over $291,000,000, or a nearly sevenfold increase 
within one short quarter of a century. On the other hand, within 
ten years, despite a 25 per cent. increase in our population, the 
import of manufactures has fallen off 30 per cent., and for the 
present year has at last fallen below the export of manufactured 
goods, being only $229,990,000. 

These are surely most significant figures, and justify one in 
reversing an old axiom or adage, by saying that our flag is only 
following our trade, for all this has been done when we had 
neither colonies, nor protectorates, nor possessions, and when 
our ships upon the sea were sadly few and far between. Can 
one doubt that under the new conditions of national control 
where we have hitherto enjoyed no rights and have been granted 
scant. privileges, the trade figures will soon be even more strik- 
ingly in our favor? As Launcelot Gobbo, in “The Merchant of 
Venice,” remarks sententiously, “This making of Christians will 
raise the price of hogs;” and this creation of new American 
citizens and new American markets is all in the way of develop- 
ing and benefiting the manufacturer whose vision was but lately 
narrowed down to a home market of only 75,000,000 people. 

When we come to analyze the figures of this export trade, 
they are very encouraging for such industries as the electrical, 
engineering and mechanical with which this journal is connected 
For example, in 1868, the United States exported no scientific 
instruments; this year we have exported $2,770,803; in 1868 we 
sent abroad of horse cars and carriages, $404,072; this year the 
figure is $1,946,231. In 1868 our export of copper and its manu- 
factures was $479.488; this year is has reached the gigantic figure 
of $32,180,872. Our export of iron and steel has risen from 
$8,352,466 in thirty years to $70,367,527. For some years past, 
in spite of the fact that many American electrical manufacturers 
have factories in Europe, electrical exports have been growing 
enormously, but have not been deemed worthy of a sharp, sep- 
arate classification. But our pages recently, week by week, 
have shown how large that class of exports has become. This 
country is now being visited by merchants and others in large 
numbers seeking American electrical apparatus or agencies to 
handle it. 

For these and other pertinent and obvious reasons, we have 
deemed it fit to utilize our coming New Year Number for the 
further promotion of export electrical trade. No effort will 
be spared to help such trade, and the co-operation of the whole 
industry is invited toward this end. What can be done in any 
particular region of the world is indicated by the data reiative 
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to South Africa. The first nine months of this year show 
a gain in our exports to South Africa of 13⁄4 per cent., and in 
the same period those from England to that section fell off 12% 
per cent. Five years ago our exports thither were under $5,- 
000,000 a year; now they touch $20,000,000. These exports in- 
clude $83,000 for steel rails and $31,197 for telegraphs, telephones 
and other instruments. Our exports to South Africa are now 
nearly six times what they were in 1868, and the growth is but 
an encouragement for further and stronger effort. 


Two Presidential Addresses. 


O be elected president of a scientific society of high stand- 
ing, and particularly of a representative body of engineers, 
is justly looked upon as a well-deserved honor and a reward 
for long service or noble achievement. A man thus honored 
by his professional colleagues must necessarily hold either a 
high place in some particular branch of his chosen profession 
and be known as an authority thereon, or be a master 
of the entire profession, evidenced by the great variety 
and practical value of his work. These qualifications of 
a candidate evidently give great weight to his utterances as 
president and for that reason some presidential addresses may 
be classed among the permanently valuable contributions to 
technical literature. We have before us to-day two presidential 
addresses which are of special interest to the electrical engineer 
on account of the prominent part which electricity plays in 
each. In the one case in particular the electrical engineering 
profession can feel justly proud in having one of its members, 
namely Mr. Wm. H. Preece, chosen as president of the Institu- 
tion of Civil Engineers of Great Britain. It is the address de- 
livered by Mr. Preece in assuming the duties of that important 
office which we have chosen to contrast, in a measure, with the 
masterly address of Mr. C. W. Hunt, upon his recent retire 
ment from the office of president of the American Society of 
Mechanical Engineers. 

These two addresses, though differing widely in their scope 
and manner of treatment, contain nevertheless statements which 
may well form the basis of comparison. The address of Mr. 
Preece strikes one as particularly narrow in regard to some of 
the views expressed and their applicability to Great Britain 
only, its elementary and statistical character and several mis- 
leading statements. Mr. Hunt’s address on the other hand, is 
broad in its scope, embodies views which would find a dis- 
tinct echo in every civilized country and covers ably and con- 
sistently every branch of the enginering profession. It is worth 
while to compare briefly their views on questions of a 
similar nature and see wherein the American and Englishman 
differ or agree, and how far the conditions applicable to the 
country which the one represents can be applied to that of the 
other. 

The first feature in common in both addresses which appeals 
to one is the prominence which both speakers give to electrical 
engineering. Mr. Hunt makes mention of two of Mr. Edi- 
son’s inventions among five which he cites as great and monu- 
mental works of engineers and has a chapter relating to the en- 
gineer’s environment, where he mentions the wonders of the 
Röntgen rays, the galvanometer and the minuteness of the cur- 
rents which it indicates, the Niagara electric generator of five 
thousand horse power, the work of Hertz and Marconi’s wireless 
telegraphy, electric locomotion and metallurgy and the uses of 
electricity on board of ships. Mr. Preece in a most edifying 
and inspiring peroration, showing us how “electricity opens 
to our view Nature’s secret storehouses, presenting us with new 
elements, new facts and new treasures” tells us that “though its 
followers are now regarded as specialists, the period is not 
distant when it must cease to be a specialty. Every engineer 
must ultimately become an electrician; and electricity will be 
the most general, the most useful and the most interesting form 
in which he applies the fundamental principles of energy to the 
wants, the comforts and the happiness of mankind.” 

The next question mutually discussed is that of the education 
of the engineer and calls forth the following condemnatory 
words from Mr. Preece: “Our educational methods have begun 
at the wrong end. We ought to teach the masters first and ther 
the men. Moreover, we have to teach the teachers and those 
who control the purse strings.” He then refers to the lack ot 
practical experience possessed by the majority of professors 
and tells us that “the ideal professor of pure abstract science 
is a very charming personage, but he is a very arrogant and 
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dogmatic individual, and, being a sort of little monarch in his 
own laboratory and lecture room, surrounded by his devoted 
subjects, his word is law and he regards the world at large, 
especially the practical world, as outside his domain and be- 
neath his notice. He is generally behind the age. These are 
not the men for technical institutes.” This may be true in Eng- 
land, and we trust only partially so, but it is certainly not true 
in the United States. Our professors deserve in general the 
esteem of their pupils due to the thoroughly practical knowledge 
which they impart. They are in a position to do this as a result 
of practical training previous to assuming the duties of professor 
and their later tours of inspection, purchase of modern apparatus 
and the trips during their sabbatical year. We may well quote 
Mr. Hunt, who says that “this difference between the teaching 
and engineering practice of the day is not only an indication 
of progress in engineering, but in some measure is an index of 
its rate. The student then must expect, as a normal proceeding, 
to supplement his graduating acquirements by practical experi- 
ence, together with a personal contact with his professional 
brethren, in order to place himself fully abreast of the times, 
and to be fitted for the most effective and useful engineering 
service.” He advises young engineers “to make use of the 
modern aids to information, among which are to be counted 


scientific societies, and a personal acquaintance with his brethren,,. 


with the innumerable hints and suggestions which come from 
these.” 

Coming now to issues more national or local in their nature 
we find Mr. Preece lamenting the loss of British trade, laying 
the blame for it in a large measure on the inefficient financial 
system that is rampant in #ngland through the gross abuses of 
the Limited Liability Act of 1862. 

He most naturally and by the use of figures, by no means 
startling, defends government ownership of telegraphs summing 
up his defence with the words, “We lead the world. There has 
been no failure, and there was no bad bargain,” and he even 
goes as far as to say that “telephony is an imperial business like 
the post and telegraph. It ought to be in the hands of the 
State. The public and the press have frequently kicked violently 
against the present régime.” Throughout his address, Mr. 
Preece gives great credit to American undertakings and prog- 
ress, especially under the heads of electric lighting plants and 
power transmission, which is all absolutely to be credited to 
private enterprise. Our own engineering progress, however, is 
lauded by Mr. Hunt in the following glowing terms: ‘Influ- 
enced as our engineering has been by the experience and the 
work of other parts of the world, yet we cannot escape the fact 
that its development was essentially independent, and in some 
phases unique. Improvement has followed improvement in 
technical matters, profits and savings have been added to tne 
capital invested in our industries until the continent, two hun- 
dred years ago an untraversed wilderness—one hundred years 
ago a struggling nation—struggling with industrial difficulties 
and serious political problems—has triumphed over these early 
limitations, and has developed into a nation which, in numbers, 
prosperity, and wealth takes a prominent position among the 
great nations of the world.” 

And now let us turn to each address in particular and briefly 
mention and discuss some of their most salient features not al- 
ready referred to. Mr. Preece’s address, as above stated, was 
mainly a review of electrical progress, particularly that of Great 
Britain and the British telegraph system. He speaks highly of 
the efficient work of the Light House Board, by which we 
might well profit, and advocates as a turtner improvement the 
use of wireless telegraphy. 

He concludes an interesting and remarkable chapter on trac- 
tion with these words: “Electric traction is invading even our 
streets. When the real storage battery is produced, the auto- 
mobile problem will be solved. At present, steam and oil are 
active competitors.” Very active they are, to be sure, but not 
very successful. Under the heading “Transmission of Power,” 
Mr. Preece makes the significant remark that “There is but one 
Niagara, and we are seeing how industries are rather going to 
the falls than the energy of the falls is being transmitted to the 
industrial centres.” 

Mr. Hunt, after a few introductory remarks, accepts Tred- 
gold’s definition of an engineer, namely “one who is skilled in 
the application of the materials and forces of nature to the uses 
of man.” He then discusses engineering practice in general, 
citing two typical examples, which he calls A and B, the former 
being an engineer of the user, and, therefore, a judge, and the 
latter an engineer of the maker or a counsellor. He commends 
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laboratory development and the work of scientific societies, say- 
ing about the latter that “The greater.the availability and the 
publicity given to the published proceedings of a scientific so- 
ciety, the more néarly has the society accomplished the chief 
object of its existence.” 

He says further that “It is especially desirable that English- 
speaking societies shall give every practicable aid to engineers 
using the metric system of measures, that the work of their en- 
gineers may be readily available and with the least possible 
trouble in making conversions of quantities from the English to 
the metric system.” Then follow in order beautiful, interesting 
and inspiring chapters on “His Work, Ethics and Pleasures.” 

We are glad to recommend to our readers the perusal of 
both addresses in full and to note, underlying them both, a 
unanimity of ideas, sentiment, aspiration and tendencies that 
mark a deep unity of race, and that work, more than official 
treaties and alliances, for real international harmony and friend- 
ship. 


The Enclosed Arc Lamp. 


rE is not apt to look upon the electrical field as among 
those in which the development is slow, yet when one 
analyzes closely the work of the last twenty years the actual 
number of radical departures from previous methods or appar- 
atus is comparatively small. It has been in the details princi- 
pally that progress, and valuable progress indeed, has been made. 
This comparative paucity of great fundamental departures, is by 
no means to be regarded as a sign of lack of ingenuity or of in- 
ventive ability among those engaged in the electrical arts. On 
the contrary it indicates, if anything, the thoroughness with 
which electrical inventors have, at a single glance, as it were, 
grasped the situation and forecast the demands completely. Take 
the incandescent lamp, for instance. It stands to-day in every 
essential feature exactly as it left the inventor’s hands, nearly 
twenty years ago. Surely this is a record which it would be diff- 
cult to beat in any industry, and stands out all the more conspic- 
uously when one considers the number of able men who have 
tried their hands at improving the incandescent lamp, and who 
have done not a little in that direction. 

What has been remarked of the incandescent lamp might 
with equal truth be said of the history of arc lamps, up to within 
quite recent years. But during the latter period a new departure 
has come about, the effect of which can hardly yet be estimated. 
We refer to the application of the enclosing globe for the arc, 
which permits not only of the great increase in length of life 
of the carbon, but carries with it other advantages of marked 
value. We were personally privileged to witness the early at- 
tempts in what led finally to the successful enclosed arc lamp, 
and stand on record as to predictions of the ultimate success 
which the enclosed arc lamp was destined to reach. Our pre- 
dictions have indeed been fully realized when it is seen that 
there are already in the neighborhood of 75,000 lamps of the 
enclosed type in daily use in the United States alone, and that 
they are being introduced rapidly abroad. The influence of the 
new lamp is making itself felt decidedly and it would be difficult 
to estimate how many incandescent or gas lamps it has displaced 
in interior lighting. Now that success has been achieved, one is 
apt to forget the earlier obstacles with which the introducers of 
this type of lamp had to contend. They had to overcome not 
only the conservatism of central station managers, who are ever 
reluctant to discard their existing outfits; but what was still 
worse, they met with the shortsighted, unfortunate enmity of 
labor towards all labor-saving devices. In the present case it 
was the trimmers who saw their occupation gone, as they 
thought. Indeed, so strong was the prejudice from this source 
that on one occasion Mr. L. B. Marks’ life was actually threat- 
ened. Yet, in this case, as in many previous instances, it has 
turned out that the device intended to reduce the labor of at- 
tendance has actually increased the total number of hands em- 
ployed owing to its introduction in large numbers in situations 
where it had never been used before. 

Now that the enclosed arc is a demonstrated success, it is not 
strange that it should have become a subject for litigation. The 
present owners of the patents claimed to be controlling are 
to be commended for the course hitherto pursued by them in 
licensing manufacturers—one we have always urged in such 
cases—but it would seem that their rights are disputed in some 
quarters, and it looks as if the fraternity might soon be treated 
to another electrical cause célebre. ` 


Surface Contact Electric Railways.—III.’ 
BY EDWARD H. JOHNSON. 
(Concluded.) 
METALLIC CIRCUIT SYSTEM WITH REVERSAL OF LEAKAGE 
CURRENTS. 
Cos PERT Ee prejudice against the use of the tracks 
and the earth as a “return” conductor having been devel- 
oped through the inefficient methods employed in the early days 
of the overhead trolley, and great stress being put upon the iact 


FIG. 10. 


that in the open conduit system the track rails were not used as 
conductors, we thought it well to evolve, if possible, an alterna- 
tive system in which the track rails and earth need not be em- 
ployed as conductors. Our work in this direction is of an em- 
inently practical character, not only retaining all of the good 
elements of the “track return” system, but involving a new 
feature in the line of securing safety, viz., the reversal of direc- 
tion of leakage currents from that taken by the motor current 
in passing through the negative switch, thus guaranteeing the 
“opening” of the switch and consequent discharge of the cur- 
rent from the street surface upon the passing of the car. 

To fully understand the method of accomplishing the above 
features, reference is being made to Figs. 10 and 11, where RR’ 
represent the tram rails; SC', SC’, SC’, etc., one line of sectional 
rails SC*, SC‘, and SC’, another line of sectional rails, and 
B', B’, B’, etc., contact points for delivering the positive current, 
the arrangement of conductors being clearly shown in Fig. 11, 
which represents a cross section of the roadbed. 

It will be noticed upon examination of the diagram that when 
the switch M’, for instance, is open as shown, the positive main 
conductor and the negative main conductor are connected only 
to carbon contacts in the switch itself, there being no permanent 
connection between the sectional conductors or the tram rails 
and the negative main. 

It will also be noticed that the current for energizing the 
electro-magnetic switches (see magnet M7’) flows from the track 
rails through the switch coils to one of the sectional conductors 
belonging to the row SC’, SC’, SC’, etc. 

Any leakage from the contact point B’ would have a tendency 


FIG. 11. 


to flow from said point to sectional conductor SC’, then through 
the switch coil in opposite direction, demagnetizing the same, 
to the track rail and to the positive sectional conductor SC’, 
which is the negative service conductor, from which it will be 
fully understood that any leakage currents, after the car has 
passed, have a tendency to quickly open the electro-magnetic 
switch. 

There has been a deal of superficial talk about the destruction 


1Read before the N. Y. Elec. Society, Nov. 16, 1898, at the College of 


the City of New York. 
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of gas, water and other pipes by vagrant currents from the track 
rails when these are used as the return conductor. It is true 
that in the earlier equipments of the trolley roads too little atten- 
tion was paid to securing a thoroughly good bonding of the rails, 
and otherwise providing for giving them a sufficient conducting 
capacity, and that under such conditions the electric current. 
seeking a pathway of lower resistance, would traverse any con- 
tiguous conducting body, thereby effecting more or less 
injury thereto through electrolytic action. When, how- 
ever, this fact had once been made clearly manifest, ad- 
ditional attention was given to consolidating the rails 
by electric binding and otherwise, so as to give ample 
conducting capacity, with the natural result of so min- 
imizing the vagrant currents as to well nigh eliminate their 
destructive effect; in fact, notwithstanding much that has been 
said of late upon this subject, it is an open question whether the 
evil actually exists where intelligent work has been done in lay- 
ing the track rails. If, however, it is held to be desirable to have 
an absolute guarantee against such action, it is not at all neces- 
sary to abandon the simpler system of a single wire conductor 
and track return and go to the complex two-conductor system. 
It is quite within the electrical engineer’s ability to completely 
eradicate the defect by the simple means of employing asphaltum 
about the base and sides of the rails when they are laid; the in- 
sulation thus afforded, though not of high quality, would yet 
be ample to care for the comparatively slight tendency of the 
current to leave the track rails and seek other conductive bodies. 

The importance of preserving a smooth and unobstructed 
street surface is far greater than that of safeguarding against a 
wholly problematical injury to gas or water mains, but there is, 
I repeat, absolutely no necessity of incurring either objectionable 
condition. Moreover, the cost of so insulating the rails as to 
eliminate all leakage would be trifling in comparison with the 
laying of a system of double conductors. 


CONCLUSION. 


Having thus encountered and overcome every possible ob- 
stacle, whether raised by virtue of our own foresight, the 
criticism of others, or the operation of the system upon experi- 
mental trial, we determined to put it in practical operation upon 
a prominent New York street, and prove the complete efficacy 
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of all its factors “in the eye and under the nose” of railway man- 
agers, municipal authority and the public at large. This was done 
and the demonstration, continuing over a period of eight months, 
proved conclusively that the system was reliable, economical and 
safe in all weathers and all other conditions of street surface. 
The sole criticism—one evolved, by the way, more from a pre- 
determined intent to condemn than upon an honest judgment— 
was as to the physical obstruction of the streets by the two rows 
of buttons then employed in the system as the contact points. 
This criticism had a colorable ground under the conditions with 
which the work was environed, which were: 

First, the work was done in the winter season with frost in the 
ground. 

Second, the buttons were founded upon the same unyielding 
base as the track rails, in order to keep their top surface in the 
same plane as the track rails. The pavement in turn was founded 
upon sand. The inevitable consequence was a settling of the 
pavement on the disappearance of frost and a consequent con- 
siderable protruding of the buttons above the street surface, thus 
creating an objectionable obstruction to horse and wagon 
traffic. 

The simple remedy for this fault was, of course, to give to the 
street pavement as complete and satisfactory foundation as was 
had by the buttons themselves and as is done in cable and open 
conduit work; but the critics of the system were not seeking 
light, they were after damnatory points, and though compelled tu 
admit the satisfactory operation of the system, its safety, etc., and 
even that the buttons would not be objectionable upon the street 
of an European city where pavements were better laid, they ad- 
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hered to the conclusion that upon our streets the buttons would 
be condemned by municipal authority. 

While still combatting this view and insisting upon the entire 
feasibility of so consolidating the buttons and the pavement as 
to maintain their surfaces always in the same plane, we have, 
nevertheless, in pursuance of our policy of confronting every 
hostile and prejudiced criticism with a complete antidote, sought 
and found a way and means of dispensing with the buttons 
altogether, substituting therefore simply a single third-rail, 
sectionally divided and so laid as to ensure its perpetual identity 
with the track rails themselves. 

In accomplishing this without abandonment of any of the 
valuable factors incidental to the button system, Mr. Lundell has 


evolved an invention which may yet prove to be the “key” to the | 
whole problem, particularly in view of the fact that it not only Be 


simplifies the system but materially reduces its cost. A descrip- 


tion of this invention cannot now be given, as the patents are & 
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of Philadelphia, and are mounted on Brill 21-E trucks. The 
truck is of metre gauge and its wheel base measures 6 feet 
6 inches. The wheels are 33 inches in diameter. On each axle 
is mounted a Thomson-Houston motor (type G. E. 53). The 
cars are fitted with electro-magnetic brakes in addition to the 
ordinary hand brakes, and there are two sand boxes. The cars, 
which have accommodation for thirty-six passengers, twenty- 
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still pending, but Fig. 12 conveys an idea of the appearance of a {eE 


street in which our system is installed. 


An important quality of the surface contact system is its ex- ` 
treme flexibility—unlike the open conduit system all its operative |B 
parts are on the surface. It is, therefore, entirely feasible to pass 


at full speed from the surface contacts to an overhead trolley, 


and vice versa. There is no “plough” or other incumbrance to 


remove. 


A storage battery may be likewise combined with the system 
to operate the cars over unequipped portions of a line. The 
battery need not be removed from the car for charging, as it is | 


being constantly charged while passing over the equipped 
sections. ; 

Opinions of Lord Kelvin and the late Dr. John Hopkinson, 
the one the greatest theoretical authority in the world, and the 
other undoubtedly the best authority on practical applications of 
electricity, attest and support the verbal expressions in support 
of the system, made by such authorities as Thomas A. Edison, 
Frank J. Sprague, and others. Dr. Hopkinson, in his advisory 
capacity as consulting engineer for English and Continental rail- 
ways, strongly recommended the system to at least one of his 
clients, who now only awaits parliamentary action to give it a 
practical trial. l 

The railway manager who first applies this system will achieve 
more in the way of ridding our street of the objectionable over- 
head wires than have all the laws that have been enacted for this 
purpose. l 


Surface Contact Street Railroad at Monaco. 


F OLLOWING closely the plans worked out by the General 

Electric Co. at Schenectady, the French Thomson-Hous- 
ton Co. has installed and now put in operation a surface contact 
street railway at Monaco, France, the route extending from the 
city three miles to the famous gambling haunt, the Casino, at 
Monte Carlo. The route of this line follows closely the curving 
shore seen in one of our engravings. Ultimately the road will 
have a total length of about six miles, and form one link in a 


network or chain of electric roads connecting Monte Carlo and | 
Mentone by way of Nice, giving passengers a continuous and S 


uninterrupted view of the beautiful scenery and avoiding the 
tunnels of the old steam railway. 
views and details are given in a recent bulletin of the French 
company, and in the English “Railway World,” to both of 
which we are indebted. 

The authorities of the Principality of Monaco were anxious 
to secure a good traction service, but objected to the overhead 
trolley, and choice finally settled on the closed conduit or sur- 


face contact method, so that there is no opening or extra _ 


gutterway in any street passed through. 
The track proper consists of grooved girder rail weighing 
about 73 pounds to the yard, cross braced by rods and spiked 


to wooden sleepers over which the road metal is laid to the | 


level of the rails. The gae is 3 feet 3 inches; 66 feet is the 
shortest radius, and the principal grade is that of Monte Carlo 
avenue, 1,320 feet long, varying in rise from I in 1214 to I in Il. 
The top of this hill is shown in one picture where the car stands 
outside the famous building in which is the bank that was 
broken by the man in the song. In spite of the increase in 
travel it is not expected that any of the more numerous passen- 
gers will succeed in breaking the bank in reality. The rails of 
the track are the return and are bonded. 

The six cars were specially built by the J. G. Brill Company, 


A number of interesting i 


: THE PRINCIPALITY OF MONACO. 

four inside and six on each platform, have two compartments, 
for first and second class passengers respectively. The extreme 
length of the car over the dash board is 27 feet 6 inches, the 
platforms being 4 feet 2 inches long. The body is thus Ig feet 
2 inches in length. The width of the body is 6 feet 134 inches 
at the floor sills and 6 feet 81⁄4 inches over the posts. Each 
compartment accommodates twelve persons, the seats being 
placed transversely, those on one side of the aisle being single 
seats. In the first class compartment the seats are upholstered 
and covered with olive plush, and in the second class they are 
of cherry wood laths with high backs. The windows have 
cherry sashes and are fitted with spring roller blinds. The plat- 
forms have folding gates. The exterior of the car is painted a 
dark olive green with the coat of arms of the Principality in the 
centre of the waist panel. 

Coming now to the method of operation, the plan is shown 
in the accompanying diagram. As will be seen, the contact 


SURFACE CONTACT ROAD AND CAR, MONTE CARLO CASINO, 
MONACO. 


studs are placed in two parallel lines within the rails, but alter- 
nately, and each row is about 10 inches from the rail nearest to it. 
These studs or contact pieces are of mushroom form and are not 
particularly conspicuous as one looks along the line. The stud 
is carried by an iron-threaded, cylindrical stem, which has at 
its lower end a copper cap into which is soldered the cable con- 
nection for the delivery of the current when contact is made by 
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the shoe on the car. This stud member is held in a block of 
wood and then completely encased in a cast-iron box. The 
negative or low potential series of iron boxes have an exterior 
base forming an integral part, and serving as an electric screen, 
being connected to the rails by copper cable. In placing the 
boxes in position they are fixed to the transverse sleepers by 
means of long screws passing through the exterior base. In the 
high potential series of studs, the boxes are unprovided 
with an exterior base and do not entirely fill the wooden 
box. They are secured interiorly to the sleepers. This 
series of boxes transmits the current from the cable 
feeders to the motors. By suppressing the exterior base of the 
iron box the distance is increased between the metallic part of 
the stud and the rail, and the loss that might be produced by 
leakage is diminished. The cables which are inserted in the 
lower part of the studs connect with commutators or automatic 
switches placed in chambers constructed at intervals along the 
line. These chambers have a depth of 6 feet 6 inches, a length 
of 8 feet 6% inches, and a width of 3 feet 6 inches. They con- 
tain twenty-two switches arranged in two horizontal series, six 
upon each of the smaller walls, ten upon one of the larger. 
The fourth side is left clear, so that inspection of the ap- 
paratus may easily be made. The various apparatus is fast- 
ened to creosoted pitch pine planks secured by corner irons 
fastened to the walls of the pit, which is itSelf covered with a 
coating of cement. Above the free side there is a manhole 


covered with an iron lid, beneath which there is another cover, . 


closed by bolts, which forms a hermetical joint, designed to 
prevent the entrance of water into the pit. 

The switches consist of a solenoid, in which moves a bar of 
soft iron that actuates an iron plate. This plate armature carries 
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DIAGRAM OF SURFACE CONTACT ROAD CONNECTIONS, 
MONACO, FRANCE. 


three small pieces of carbon electrically united by the plate 
itself. When this armature is raised these carbons coincide with 
three copper contacts placed under the solenoid, which are 
themselves insulated from each other. One of the contacts is 
permanently united to the principal feeder, the other two are 
connected respectively to the cables communicating with two 


successive contact studs of the high potential series, and on the 


other hand with contacts corresponding to the neighboring 
switches. As soon as the solenoid is de-magnetized the iron 
plate falls and the studs, which when in contact with it deliver 
the current at the line potential of soo volts, naturally fall out 
of circuit. A magnetic blowout placed beside the switch pre- 
vents the formation of an arc when the iron plate in 1 falling cuts 
off the current. 

The current is taken from the stuđs by parallel contact bars 
placed underneath the cars. In this case there are two bars sup- 
ported by pieces of iron fixed to the motors. A double system 
of levers actuated by a self-regulating spring is said to give 
a sufficient pressure of the shoe upon the contact stud without 
causing the shoe to rub along the surface of the street. The 
tops of the oval heads of the studs project above the surface 
about .55 inch. 

In the diagram, the contact studs 1, 3, and 5, belong to the 
negative or return series, while 2, 4, and 6, are the high poten- 
tial or feeder series. In order to operate the car, a small battery 
in the car is put in circuit with bar A, the otner pole being con- 
stantly connected to earth through the car wheel and track rails. 
As soon as the current traverses the bar A, the stud I conducts 
it to the solenoid electromagnet, and thus to the return circuit, 
which is formed by the rails in the usual manner. While the 
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current is on, the magnet is energized and attracts and holds 
the plate of iron, putting it in the feeder circuit, and making 
connection with the studs numbered 2 and 4. The current from 
the main feeder thus passes through the stud 2, and by means 
of the iron contact bar B to the motors, the return current pass- 
ing by the stud 1 and the magnet to the rails. The battery is 
now cut out, as the return current serves to keep the magnet . 
energized, and so to keep the feeder circuit open while the con- 
tact bar A is over stud 1. As soon as bar A touches stud 3 the 
return current passes by a new circuit and traverses the coil of 
the second magnet. At the same moment a plate is drawn to 
that magnet and studs 4 and 6 are connected to the feeder. In- 
versely, as soon as bar A has left stud 1 that magnet is de-ener- 
gized, and stud 2 is cut out of the circuit, stud 4 being still fed 
by the second switch. The studs are placed at intervals of 16 
feet, and each chamber along the road serves to work 45 studs, 
extending over a length of 218 feet. 

At the present time, as stated, there are six cars in operation, 
leaving the terminus every ten minutes, and making the trip in 
fifteen minutes, no casual stops being allowed, and passengers 
being taken up or set down at fixed points. The current at 500 
volts is furnished by the Société Monegasque from a new power 
house not far from the Monaco Railroad station, from which it 
is carried by cable to the different sections of the line. 


A New Telephone Exchange for Brussels, 
Belgium. 
R. G. W. ROOSEVELT, U. S. Consul at Brussels, Bel- 
gium, reports as follows to the State Department at Wash- 


ington: There has recently been erected in this city a spacious 
building to be devoted exclusively to the telephone service of the 
country, and, as now expected, it will be open to the public some 
time during the coming year. The building is situated in the old 
quarter of the city, the selection of the location being no doubt 
influenced by economical reasons, as the land was Government 
property. . The construction of the building has cost very nearly 
$200,000, and there will be connections for 15,000 subscribers. 

The building comprises a basement, ground floor, and three 
stories. The room devoted to the switchboard has a length of 
147 feet, a width of 65 feet, and a height of 30 feet. The various — 
stories are reached by two stairways, one of generous proportions 
exclusively for the public, and the other of narrow dimensions 
devoted to the use of the personnel of the service. When the 
building is entirely completed and ready for public use, each 
subscriber will have connection with the central by metallic 
circuit. 

On account of the large number of overhead traction cables 
already existing in this city and the impossibility of a much fur- 
ther increase in the number or dimensions of telephone-support 
frames (chevalets), it has been decided to put nearly all the wires 
of the Brussels telephone service under ground, and in conse- 
quence cables containing two hundred wires. each will be placed 
in underground conduits, to be distributed in the various quar- 
ters of the city. When necessity presents, one or more of these 
cables will be carried overhead, attached to a chevalet placed on 
a house top and distributed to subscribers in that locality. 

The building will be heated by the system patented by Mr. L. 
d’Anthonay. A gas machine of 3 horse power will operate a 
turbine which forces cold air in the heating apparatus and drives 
it into the various rooms when at a proper heat and moisture. 
This system permits the admission èf air whenever desired. It 
reduces to a minimum the amount of humidity and dust resulting 
from heating and ventilation, two causes exercising the most 
harmful influence upon the working of apparatus for telephonic 
communication. Another advantage resulting from this system 
of heating is the power of cooling the air in the building during 
the summer. 

Below the massive concrete foundation, a series of iron beains 
has been laid. Steel shanks are attached to these rafters and con- 
nected with the iron pieces of the building in all directions in 
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such a manner that the entire construction is united in a Faraday 
cage, which thoroughly protects it against lightning. Every pos- 
sible precaution has been taken to render the building fireproof. 
A large number of fire escanes will also be added. 


Telephone Opposition in New York City. 
T HE recently incorporated People’s Telephone Corporation, 

in New York City, which proposes to reduce the annual 
cost of unlimited city service from $240 to $100, has detailed an 
army of representatives to canvass the business sections of the 
city for subscribers. D. A. Reynolds, general superintendent of 
the new company, explained that the canvassing was a necessary 
preliminary to determine the location and limit of the field of 
service before actual construction could be begun. About 5,000 
subscribers were obtained in the first few days, and it is expected 
that the number will have been increased to 40,000 by February 
next, when the new company intends to begin active operations. 
Several corporations among the subscribers obtained have also 
become stockholders in the new concern. 

Superintendent Reynolds said that every third business man 
who had ordered a telephone for his office had also ordered one 
for his home. These home telephones, he said, it was intended 
to place on party lines of five and ten each, and he added that 
they would be supplied to business subscribers at the nominal 
sum of $1 a month. 

Contracts for long distance lines will be signed by the new 
company at any time now. It was stated by the superintendent 
- that already more than 300 independent exchanges within a 
radius of 100 miles of New York City had made application for 
connection with the concern. 

Thirty exchanges will be required for the service of this entire 
city, and as soon as the list of contracting patrons nears comple- 
tion these will be permanently located. Sample model exchanges, 
showing all the latest improved devices, will be opened in the 
offices of the company, in the Fulton Building. 

One of the novel inducements extended to patrons of the new 
concern is to be a system of free coupons, or franks, good for 
use at any pay Station in the service. A reduction from $90 for 
600 calls is to be made to $40 for 400 calls, with additional calls 
as low as four cents each. 

Private exchanges of five or more instruments are to have 
a message rate as low as two cents a call. It is proposed to sup- 
ply a private line residence service for $30 a year, and a group 
line residence service, with unlimited service, for $12 a year. 
An arrangement is to be made with message service subscribers 
by which they will receive a share of the pay station tolls. 


Private Telephone for Packing Houses. 


A special dispatch from Chicago of Nov. 29, says: A company 
in which Armour, Swift and Nelson Morris are interested has 
been incorporated to build and operate an independent telegraph 
and telephone line to connect all their packing houses in the 
West with their Chicago houses. The proposed line is to connect 
East St. Louis. Omaha, Sioux City, St. Joseph and Kansas City. 
The system, it is said, is to be constructed of copper circuits 
on forty-foot poles, and will have five wires, so that at least five 
of the big packers at the yards may have a private wire for tele- 
graph or telephone. 


Penny Rate Proposed for Cablegrams. 


Mr. Henniker Heaton, the English “cheap postage” parlia- 
mentarian, states that his next effort will be to establish perfect 
electrical communication between every part of the empire. 
“At present,” he says, “it costs half a guinea a word to telegraph 
to some parts of the world, but I think that people who are in 
constant communication with each other are less likely to quar- 
rel than those kept in savage isolation. You would hardly be- 
lieve that out of every 110 messages received from Australia by 
telegraph, only one is of a social or family character, while from 
India there is only one out of 300. I believe that a penny-a-word 
electrical telegraph system would be so utilized that it would 
draw the peoples of the British Empire still closer together. Im- 
perial communication never will be perfect until we can tele- 
graph to the antipodes as cheaply as we can telegraph between 
London and Kent. Bear in mind this great fact, that during the 
last fifteen years a quarter of a million of people have annually 
left this country for various parts of the empire and America, 
and it is of the highest possible importance to make communica- 
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tion between these people and their friends in the old country as 
easy as speech, and as free as air, and thus retain their loyalty 
to the country of their birth.” 


A SEVERE FIRE broke out on Sunday night, Dec. 4, in the 
Rogers, Peet clothing store, on Warren street and Broadway, 
New York, destroying it. The flames were carried by a strong 
gale into the lofty Home Insurance Building, next door, and 
were communicated by the upper stories to the operating depart- 
ment of the Postal Telegraph Company, at the top of their fine 
building on Murray street and Broadway. Damage to the extent 
of about $25,000 was done in the Postal Building, and service 
was interrupted to a considerable extent for a short time. The 
total loss due to this fire is over $1,000,000. 
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Cooling Tower and Condenser Installation.’ 


BY J. H. VAIL. 
(Member of the Society.) 


oe conditions existing prior to the installation of the plant 
referred to in the following paper were as follows: 

The electric light station was equipped with 27 boilers 48 
inches in diameter, 20 feet long, with twenty-two 5-inch tubes. 
These boilers were set two to a furnace, grate surface 8 feet 6 
inches by 5 feet, the odd boiler being set to a single furnace. 
The engine capacity and the load on the station already taxed 
all the boilers to the limit of their steaming capacity. 

Plans had been prepared and estimates made for enlarging 
the building and increasing the boiler capacity, prior to the 
time the proposition was given in charge of the writer. 

After a preliminary investigation of the existing conditions, 
the writer recommended that by the putting in of a cooling 
tower and a condensing system, the engine capacity of the 
station could be increased, leaving the boiler capacity the same, 
thus saving the cost of adding more boilers and enlarging the 
building, and at the same time obtain better economy, as well 
as a greater capacity for production. 

To determine the steaming capacity of the boilers, two tests 
were made with one pair of boilers, which showed that each 
48 inch by 20-foot boiler would evaporate into steam 4,281 
pounds of water per hour, giving a capacity of 115,587 pounds 
steam per hour with every boiler in operation. Coincident with 
the boiler test, one 1814 by 30 Buckeye engine was using the 
steam from the boilers under test. Indicator cards were taken 
at fifteen minute intervals for five hours. The result from the 
engine test and average of all cards showed a steam consump- 
tion of 46.8 pounds steam per indicated horse power per hour. 

After the data derived from these tests had been analyzed, 
the writer rccommended that the Buckeye engine should be 
converted from the 1814 by 30 high pressure engine into a 14% 
and 25 by 30 tandem compound condensing engine. Also that 
an additional 750 horse power tandem compound condensing 
engine should be erected in the station, together with a cooling 
tower and the necessary condenser equipment, and that the only 
change in boilers should be to raise the working pressure. No 
increase of boiler capacity has been made. 

After investigation, the Barnard type of cooling tower was 
selected as desirable to best meet the conditions existing at this 
plant, which were, minimum floor space, and minimum weight, 
and a considerable elevation above floor level of engine room. 


DETAILS OF COOLING TOWER. 


The cooling tower is of the twin type, having two chambers, 
with a pair of fans supplying a strong draft of air to each cham- 
ber. The interior dimensions are 12 feet 3 inches by 18 feet 
by 29 feet 6 inches high. The tower is mounted on a sub-struc- 
ture of steel columns and I beams, supported on substantial 
foundations. There are outside galleries and ladders affording 
convenient access to necessary points. The shell of the tower 
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is of steel, 3-16 by 14 inch plates, properly rein’>rced with angle 
and channel irons. 

The hot water from the condenser discharge is delivered 
through a 10-inch wrought-iron pipe, extending the whole 
length of each chamber, slotted on top, and perforated at the 
bottom, giving equal distribution to a series of 96 distributing 
pipes, extending across the tower, each pipe being slotted and 
perforated, thus insuring a very uniform distribution of water. 

Means are provided for cleaning these pipes, which is found 
very necessary in cold weather, when the cylinder oil from the 
exhaust steam is liable to clog the pipes and interfere with uni- 
form and free distribution of the water. 

The hot water falls from the distributing pipes over 42 gal- 
vanized wire mats, made of No. 19 steel wire, woven to No. § 
mesh. Each mat is 12 feet by 15 feet 6 inches, affording a total 
of 8,064 square feet of cooling surface. 

Each mat is suspended by galvanized iron Hooks, and is easily 
removed for cleaning or repairs. 

In actual service it is found that the water is uniformly dis- 
tributed. 

The circulation of air is furnished by two pairs of 8-feet diam- 
eter fans, each pair of fans being mounted right and left on a 
2 I5- -16 diameter shaft, and the four fans being capable of deliv- 
ering 360,000 cubic feet of air per minute when driven at a speed 
of 150 revolutions per minute. 

The air entering the tower chambers at the ewer section is 
deflected vertically from each fan, thus ayoiding cross currents, 
and affording a uniform blast through and between the mats. 

The rated capacity of each section of this cooling tower is to 
cool the circulating water needed to condense 12,500 pounds of 
exhaust steam, from an initial temperature of 132 degrees Fahr. 
to 80 degrees Fahr. when the atmospheric temperature does not 
exceed 75 degrees Fahr., nor the humidity 85 per cent. 

On account of suitable floor space for the cooling tower not 
being available near the ground level, it became necessary to 
mount it on a sub-structure above the boiler room, the total 
elevation from the condenser to the discharge opening at top of 
tower is 58 feet. 

Total weight of cooling tower, including water in transit, 
86,000 pounds. This places more duty on the circulating pump 
than is desirable, but is unavoidable, for the reasons stated. 

The circulating water is handled by a Blake vertical twin air 
pump and jet condenser. 

In an equipment of this kind it is very important to have 
facilities for driving the fans at variable speeds; this requisite 
flexibility has been obtained by using a small vertical engine, 
direct connected to the shaft of each pair of fans. 

The first intention was to drive the fans belted from electric 
motors. An analysis of all the conditions proved this method 
undesirable for the reason that there would be too many trans- 
lating devices interposed between the live steam pipe and the 
shaft of the fan. 

The following table, extracted from the log records for many 
months, shows details as to temperatures, speed of fans, reduc- 
tion of temperature of condenser discharged, etc. 


——1898-——— 
an.31. Feb. June20. July. Aug.26. Nov.4 
Time bese e+ Seed Fae Rese 8% .m. 8p.m. 8p.m. 8p.m. 8p.m. 5.33 
Temperature atmosphere ..... 0° 36° 78° 96° 85° §9° 
Temperature condenser dis- iios 


charge to cooling tower. 
Temperature condenser suction 

returned from tower to tank. 65° 84° 84° 93° 88° 92° 
Degrees of heat extracted 


through tower.............. 45° 26° 36° 37° 30° 37° 
Speed of fans at tower, r.p.m. 36 0 145 162 150 148 
Vacuum at condenser. ....... 25% 26 25 244% 2514 25 
Strokes of condenser pump. 30 30 37 44 43 28 
Lbs. boiler pressure ......... 110 110 120 20 120 112 
Temperature boiler feed ..... 212° 212° 210° 11° 213° 213° 


As previously noted, the 1814 by 30 Buckeye engine was 
changed to a 14% and 25 by 30 tandem compound condensing 
engine by bolting new tandem cylinders on the existing frame 
and making necessary alterations in valve rods, etc. 

This change in an existing engine clearly illustrates the ad- 
vantage derived from the condensing system. This engine was 
fitted with a receiver and reheater between high and low-pressure 
cylinders; several tests have been made and representative cards 
were analyzed to determine whether the reheater is of value. 
and as a result of these tests we have found that the reheater con- 
densation amounts to 63 pounds of steam for each horse power 
gained in the low-pressure cylinder. We therefore abandoned 
it as an expensive luxury. We are not now discussing the value 
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of reheaters, and for this reason I simply give the facts without 
entering into details. 

There are two feed-water heaters in connection with the con- 
densing plant. First, an intermediate tubular heater in the 
line of exhaust between low-pressure cylinders and condenser. 
Second, an auxiliary feed-water heater was also attached, re- 
ceiving the exhaust from the condenser and boiler feed pumps, 
and any other auxiliaries. 

The feed water is first heated in a tank that receives the ex- 
haust from the general line of high-pressure engines. The feed 
water then passes through the intermediate heater, and thence 
through the auxiliary heater and reaches the boiler at a tem- 
perature upwards of 200 degrees Fahr. 

The pressure of other important work has prevented the 
writer from making accurate tests to determine the exact econ- 
omy derived from the condensing plant, and while awaiting the 
Opportunity to make such tests, we have the satisfaction of 
having increased the station capacity about 1,000 horse power 
with the aid of a condensing system, using the same water in 
continuous circulation, and also that the boiler plant previously 
stated to be fully loaded supplies steam for this additional work 
with boilers to spare. 


Russell & Co’s Engines, Massillon, O. 


T>. Russell automatic engine as found in street railway and 

electric lighting plants and in farming machinery has dot- 
ted the map of the United States all over thickly. A specialty 
is made of compound engines, both portable and stationary, to- 
gether with tubular boilers for all purposes. The stationary en- 
gines designed for street railway and electric lighting purposes 
are built in different sizes up to 1,000 horse power and are usually 
of the four-valve type. Some of the special features include the 
steam valve mechanism in which a double slide valve is em- 
ployed, two rolling exhaust valves, the cut-off valve being out- 
side the main valve and sliding upon its face. The first or main 
valve has a uniform travel with wide ports and is driven directly 
from an eccentric on the main shaft, while the cut-off is triple 
ported and the travel is limited by the governing mechanism in 
such a manner that a very sensitive speed regulation is secured 
with a large degree of steam economy. Both single and four- 
valve engines are built. In the machines having a stroke above 
20 inches, four valves are usually employed. Both the Rites and 
Giddings type of governors are employed. Not only the general 
features of these machines as related to strength and economy rec- 
ommend them, but the particular features of workmanship and 
finish which characterize all the output of these extensive works 
insure long life and satisfactory service. All these features which 
bear weight with prospective purchasers could not be secured, 
however, were it not for the ample and complete tool equipment 
of the shops. The buildings as shown in the accompanying il- 
lustration are located on a tract of twenty acres near the city. 
The walls of these are all of brick, and the relation and arrange- 
ment is clearly shown in the illustration. The different depart- 
ments and buildings are known by letter and number among the 
employees, and systematic methods characterize the movement of 
the material through the different departments; the work on the 
stationary engines being kept distinct from that on the road and 
thrashing machines. The special feature of the shop equipment 
most worthy of note is the almost universal application of com- 
pressed air for operating the hoists and cranes, pneumatic hoists 
and presses being found everywhere, even to the operating of the 
letter presses in the offices. So prevalent are these appliances 
that the :emark of one of the officers that “we have air to sell” 
is almost literal. The air pressure is obtained from two single 
stage compressors, one of the Clayton and the other of the 
Knowles type, and a pressure of sixty pounds is maintained in 
the storage tanks. The energy is distributed about the work 
through nearly 3,000 feet of underground pipes and is available in 
all parts of the building. The mechanism for utilizing the air 
power in the operation of the lifts, trolley hoists and cranes is all 
of original design and was manufactured in the works. This 
company claims to have been the first to employ compressed air 
in works of this description having installed an air plant in 1885. 

The pneumatic appliances, however, do not include all the 
lifting and shifting equipment. There are a number of traveling 
cranes of the Morgan type which are operated by square shafts 
supported by disappearing bearings. One of them, that in the 
erecting shop, has a shaft 300 feet in length with a correspond- 
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ing travel for the crane. There are also two traveling electric 
cranes, that in the foundry being of the Shaw type. Electricity 
is also employed for operating the blast fan in the foundry de- 
partment through the medium of a 50-h. p. Westinghouse motor. 
Besides the original appliances, a number of commercial 
pneumatic tools are employed, including Haesler air chipping 
tools and portable thread cutters for threading the stay bolt 
holes in boiler fire boxes. 

The small tool department is not less interesting than the ma- 
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chine tools and appliances and is a striking illustration of the 
system and order that prevails throughout the establishment. 
The tool department occupies the end of the main floor of the 
machine shop near the superintendent’s office, and is divided into 
five sections by wire screen partitions. Here the twist drills and 
cutting tools of every description are made, repaired and stored, 
suitable racks being provided on which the tools are classified 
and kept. This department is in charge of an attendant whose 
duty it is to deal out the tools as they are called for by the ma- 
chinists who deposit a personal metallic check which is put into 
the receptacle from which the tool is taken. By this means a 
complete record of each tool is kept and any loss or breakage 
can be traced by the check to the individual responsible for it. 
The machine oil is also dealt out by the same attendant and a 
record of the amount dealt out to each individual is kept. The 
oil is stored in an underground tank in the yard, near the tool 
room and is forced through the faucets by air compression. The 
shop drawings of detail parts are also kept in this department 
and are dealt out in about the same manner as the tools. Re- 
volving racks or cabinets are provided with numbers and hooks 
on which the checks are placed. Special attention is given to 
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RUSSELL AUTOMATIC ENGINE 
the preparation and preservation of all the blue prints and these 
are uniform in size and pasted on stiff board. On these the parts 
are properly lettered and numbered so that any piece of any en- 
gine that may be sent out can be duplicated at any subsequent 
time. These drawings also assist the superintendent or foreman 
in checking the parts of all orders when shipments are to be 
made. 

The power for operating the shafting throughout is derived 
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from a 350-h. p. Russell tandem compound engine, having cylin- 
ders 16 by 24 by 24 inches, and running at 148 revolutions. The 
power is transmitted to the main shaft by continuous rope belts 
with tension sheave adjustment. There is also a small engine 
for operating one of the compressors and heating fans for the 
erecting shop. Tubular boilers furnish the steam, and these also 
are of the company’s own make. The heaviest iron working tools 
are found in B.-2 shop and consist of planers and large lathes, 
one being an unusually large turret headed lathe. One planer is 
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sufficiently large for stock six feet square. There is also a large 
open side planer. The other tools are too numerous to mention 
in detail. One notes in passing through the works an air of 
neatness everywhere, the floors which are of brick, being kept 
scrupulously clean. As an aid in this direction metal waste buck- 
ets are provided at suitable points into which all dirty waste and 
litter are placed. The shops throughout are carefully inspected 
each month to see if the regulations in regard to cleanliness are 
carried out. | 

Among the special appliances may be noted a pneumatic test- 
ing press in which a test is made of metal from each charge of 
the foundry cupolas, test bars being cast at intervals through 
pouring. These bars are one inch square and twenty-four inches 
in length and are chilled at each end. The testing press is pro- 
vided with a deflection gauge and a gauge to indicate the pounds 
pressure. The bar is placed in a horizontal position and the pres- 
sure is applied at the under side in the middle of the bar. A test 
made for our information of a bar of the above character showed 
a deflection of 7% of an inch and broke under a strain of 1,250 
pounds. The material is also subjected to a further test by drill- 
ing and an inspection of the character of the metal from the 
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DIRECT CONNECTED TO A GENERATOR. 


chips. Provision against fire is made by the establishment of 
twọ hose houses at suitable places in the yard fully equipped and 
in connection with which there is a fire alarm signal by means of 
which the whistle is blown from push buttons located at differ- 
ent points about the works. The employees are organized into 
two hose companies and there is a fire drill at suitable intervals. 
The water under a pressure of forty pounds per square inch is 
derived from a standpipe located on a rise of ground back of the 
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shops, into which the water is pumped. From the same source 
power is derived for operating a hydraulic lift or elevator on 
which the material for charging the cupolas is elevated. The re- 
lation of the different buildings is shown in the accompanying il- 
lustration. The dimensions are as follows: Machine shop, which 
is built in the form of a hollow square with the engine room lo- 
cated in the open space is 239 feet front. The warehouse is 336 
by 65 feet, the boiler shop 320 by 80, blacksmith and forging 
foundry 225 by 100, erecting shop 185 by 70, and casting and 
cleaning room 185 by 45, and the office with stock room adjoin- 
ing, is 60 by 100, and another storeroom 100 by go feet in the 
rear of the foundry. On the opposite side of the street from the 
works proper is'a large brick building 400 by 100 feet, which is 
used as a store house for the farm engines and thrashing and 
road rollers. Nearby is still another brick building which an- 
swers for the power station for the street railway and electric 
light plants of the city. This station is equipped with Russell 
machinery and is owned and operated by the company who fur- 
nish power for the street railway and lighting companies. The 
power equipment of this station consists of four tubular boilers 
of 125 horse power each, three tandem compound condensing 
engines with cylinders 15 by 24 by 24 rated at 350 horse power 
each. The engines are provided with an automatic oiling device 
and transmit their power by means of continuous rope belts to a 
countershaft from whch the power and lighting generators are 
driven. In the operation of the station careful records are kept, 
the coal and ashes being weighed, together with data of feed 
water temperature, draft and pressure records. Note is also made 
as to when each engine is put in service and the number of hours 
in which it is running each day, from which records the cost of 
each day’s run is easily computed. Sidings from the steam rail- 
way lines lead into and about the yard and the freight cars are 


shifted by means of one of the road traction engines which are. 


manufactured by the company. The company manufacture about 
three hundred and fifty compound farm engines per year and 
about one hundred and fifty simple, besides steam road rollers up 
to 15 tons weight. They are also extensive manufacturers of 
thrashing machines with pneumatic stackers. 

The Russell Company was originally organized in 1842, and 
has included in its organization the six Russell brothers, three 
of whom still survive. 


Nineteenth Annual Meeting of the American 
Society of Mechanical Engineers. 


THE nineteenth annual convention of the A. S. M. E. was 

held at the society’s home, 12 West 31st street, New York, 
from Nov. 29 to Dec. 2, and was attended by an unprecedented 
number of members and visitors, over 500 names having been 
registered. Not only in size but also in its composition was the 
attendance a remarkable and encouraging one, for there were 
present a large number of electrical, civil and mining engineers, 
who were undoubtedly induced to attend the convention on 
account of the relationship between the various branches of en- 


gineering which becomes closer year by year, as well as the. 


great variety and practical value of the papers read and topics 
discussed. . 

The convention was opened at 9 p. m. Tuesday evening, at the 
society’s parlors, when the annual address was delivered by the 
retiring president, Mr. Charles Wallace Hunt. It was a very 
scholarly address, presenting much food for reflection, and was 
received with a great deal of enthusiasm by his hearers. It is 
referred to editorially this week in our columns. After listening 
to the address the members enjoyed a light luncheon, which 
was followed by a smoker. 

At the Wednesday session the report of the Council was read, 
which included a letter from the Inst. of Civil Engineers of 
Great Britain, inviting members of the A. S. M. E. who may be 
in England during their trip to the Paris Exposition in 1900, to 
be the guests of the Institution. The Council reported a total 
membership of 1,881. An amendment to the constitution was 
adopted, which opens the doors of the society to foreigners. 
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The committee’s report on the Revision of the 1885 Code, 
relative to a standard method of conducting steam boiler trials, 
was submitted and ordered printed in convenient pocket form. 
As Mr. Kent remarked, the code, as it now stands, and as it 
will be printed, giving all values in metric as well as English 
measures, will be accepted by other nations and thus practically 
become an international code. | 


Prof. Jacobus read the report of the committee on steam engine 
tests which was very complete and compiled with the utmost 
care. It was also ordered printed and to be distributed among 
the members. Final action on it will not be taken until the 
society meets again, at Cincinnati, Ohio. 

Mr. Kent then addressed the meeting on the necessity of keep- 
ing up the high standard of the society’s transactions, and only 
printing such papers as will be of value to the engineering 
profession and contain no incorrect or misleading data. He also 
pointed out the necessity of printing the discussion together 
with the paper, as the former is often of equal or greater im- 
portance than the latter. _ 

Before proceeding to the reading of the papers, the society 
honored Commodore George W. Melville, Chief Engineer of 
the U. S. Navy, as well as that gallant branch of our service 
which he represents, by electing that well-known and highly 
esteemed engineer to the office of president for the coming year. 
Commodore Melville, having been escorted to the chair, made 
a brief response to Mr. Hunt’s remarks, in which he thanked 
the society for the honor they had conferred on him and assur- 
ing them of his keen realization of the grave responsibilities of 
this high office. 

The vice presidents newly chosen are John C. Kafer, of New 
York; Charles M. Jarvis, of Berlin, Conn.; Walter S. Russell, 
of Detroit, Mich.; E. D. Meier, of St. Louis; George R. Stet- 
son, of New Bedford, Mass., and B. H. Warren, of Pittsburg. 
The managers are H. S. Haines, Paris; Gus. C. Henning, New 
York; A. W. Robinson, Milwaukee; James B. Stanwood, Cin- 
cinnati; H. H. Suplee, New York City; George Richmond, New 
York; E. C. Felton, Harrisburg; R. H. Soule, Chicago; A. M. 
Goodale, Waltham, Mass. William H. Wiley was elected treas- 
urer and F. R. Hutton secretary. 


The following papers were then read and discussed: ‘Notes 
on Strength of Wheel Rims,” by A. K. Mansfield; “The Burst- 
ing of Small Cast-iron Fly Wheels;” by C. H. Benjamin; “Cool- 
ing Tower and Condenser Installation,” by J. H. Vail (abstracted 
on page 567). - 

During the afternoon the members went sightseeing, visiting 
among other places the Duane street Edison station, where they 
were welcomed by the officers and engineers of the company. In 
the evening a reception and conversazione was held at Sherry’s, 
which was attended by about 500 members, and their ladies and 
friends. Dancing was indulged in during the evening, and sup- 
per served continuously between 10 and 12 o'clock. 

At the Thursday morning session, the following papers were 
read: “Theory of the Moment of Inertia,” by C. V. Kerr; “Im- 
provements in Steam Boilers,” by W. C. Le Van; “Generation 
and Utilization of Steam by the Lykens Valley Coal Company,” 
by R. Van A. Norris; “Valve Gear of the Willans Engine,” by 
John A. F. Svenson; “Methods of Testing Indicators,” by I. S. 
Jacobus; ‘‘Variation of Belt Tensions with Power Transmitted,” 
by W. S. Aldrich. The following topics were discussed: “What 
constitutes a seamless tube?” and “On how small a tool does 
it pay to put an electric motor?” 


In the afternoon a visit was paid to the Astor Place branch of 
the post office, to inspect the intermediate station receiving and 
transfer apparatus, invented by B. C. Batchelder, which has 
lately been installed in connection with the pneumatic tube mail 
service. A brief description of this apparatus, as given by the 
inventor, may be of interest: “The main line tubes pass through 
this and other stations, and as the carriers must all be of the 
same size, the difficulty of devising an apparatus which would 
assort them mechanically, and at the same time without error, 
was not easily overcome, but the mechanism in use has proven 
satisfactory. The intermediate apparatus consists of a machine 
resembling a large wheel with a wide flange. A carrier running 
at the rate of forty miles an hour enters the section of tube within 
the wheel, strikes the air-cushion, and comes to a rest without 
shock. The diameter of a small metal disc on the end of the 
carrier determines whether or not it will be discharged at the 
station in which the machine is located. If the disc is wide 
enough to span the joints of two needles in the bottom of the 
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receiving tube, an electric connection is established, the wheel 
revolves forty-five degrees, and the carrier is discharged through 
a sliding valve into the station-receiver. If the carrier belongs 
to a station further along the line, the wheel of the intermediate 
apparatus turns ninety degrees, and drops it into the main-line 
tube, and away it goes on its journey. Should two carriers ar- 
rive at the receiving machine within, say, three seconds of each 
other, the second carrier is held back automatically until the ap- 
paratus has despatched the first carrier at its proper headway, 
which, on the Station H line, is eighteen seconds. 

Thursday evening was left free for theatre parties or social 
opportunities, and many members gathered at the _ society’s 
home, while a great many were to be found at the Engineers’ 
Club, where a reception was held and a lantern talk was given 
by Mr. Humbert on “Hunting Big Game in Africa.” 

At the Friday morning closing session, the following papers 
were read: “Calorific Power of Weathered Coals,” by R. S. 
Hale; ‘Mechanical Plant of a Modern Commercial Building,” 
by W. H. Bryan (abstracted on page 560); “Specific Heat of 
Superheated Steam,” and “Experiments on the Flow of Steam 
Through Pipes,” by R. C. Carpenter. The following topics 
were discussed: “Have you any new notions on machine shop 
floors?” and “Is it of real advantage to submerge the smoke-box 
of an upright boiler to prevent expansion of the tubes?” 

After attending to the concluding business, the society ad- 
journed sine die, to meet again in the spring at Cincinnati, Ohio. 


Missouri Independent Telephone Association. 


A special dispatch from Columbia, Mo., of Nov. 23, says: 
The opposition telephone exchange proprietors have organized 
the Missouri Independent Telephone Association. Thirty ex- 
changes were represented at their first meeting. J. A. Hudson, 
of Columbia, was chosen temporary chairman, and E. W. Henry, 
of Glasgow, was made temporary secretary. A committee, con- 
sisting of the chairman and secretary and Theodore Gary, of 
Macon; E. D. Graham, of Mexico, and D. F. Vincent, of Slater, 
was appointed to report a form of constitution and by-laws at 
the next meeting, to be held in St. Louis December 27. 


Exports of Electrical Material from New York. 


The following exports of electrical material are from the 
port of New York for the week ending Nov. 15: Argentine 
Republic—o4 packages electrical material, $4,105; 16 packages 
electrical machinery, $1,319. Antwerp—53 cases electrical mate- 
rial, $2,149. British West Indies—30 packages electrical matc-- 
rial, $568. British Australia, 93 packages electrical material, 


$7,719. Berlin, 17 packages electrical material, 789. Cuba— 
433 packages electrical material, $1,591. Central America—9 
cases electrical material, $430. Christiania—4q cases electrical 
material, $300. Copenhagen—4 cases electrical material, $83. 
Ecuador—8 cases electrical material, $295. Glasgow—15 cases 
electrical plates, $300; 7 cases electrical material, $462. Genoa— 
10 cases electrical machinery, $350; I case electrical material, 
$111. Hamburg—3o packages electrical material, $6,458. Havre 
—53 cases electrical machinery, $3,162. London—64 cases elec- 
trical machinery, $6,560; 52 cases electrical material, $13,208; 
1 case electros, $17. Liverpool—8g cases electrical material, $4,051; 
26 cases electrical machinery, $273. Mexico—35 packages elec- 
trical material, $1,354. Marseilles—s5 cases electrical material, 
$2,525. Manchester—6 cases electrical material, $660. Naples— 
109 cases electrical machinery, $17,746. Odessa—1 case electrical 
material, $200. Puerto Rico—1 case electros, $10. Peru—12 
packages electrical material, $316. Southampton—1 case elec- 
trical material, $50. Santo Domingo—76 packages electrical 
material, $2,451. U. S. of Colombia—7 packages electrical mate- 
rial, 88. Venezuela—s5 cases electrical machinery, $231. Wi- 
gan—1I case electro shells, $300. Waterford—1 case electrical 
material, $50. 

The following exports of electrical material are from the port 
of New York for the week ending Nov. 22; Antwerp—z2o0 cases 
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electrical material, $2,097. British East Indies—14 packages ‘elec- 
trical material, $400. British Australia—28 cases electrical ma- 
terial, $1,355. Berlin—4 packages electric machinery, $872; 2 
cases electrical material, $50. Brazil—179 cases electrical mate- 
rial, $5,258. Bremen—S5 cases electrical material, $375. Brussels 
—3 cases electrical material, $65. British West Indies—71 cases 
electrical material, $3,004. Cuba—18 cases electrical material, 
$703. Central America—1,632 packages electrical material, $3,- 
934. Frankfort—1 case electros, $10. Hamburg—11 packages 
electrical material, $2,262; 56 packages electrical material, $2,867. 
Hayti—3 cases electrical material, $33. Havre—106 cases elec- 
trical material, $17,877; 68 cases electrical material, $3,852. Liv- 
erpool—18 packages electrical material, $1,253; 70 packages elec- 
trical machinery, $3,389. London—115 packages electrical ma- 
terial, $3,540; 150 cases electrical machinery, $38,293. Leeds—6 
cases electrical material, $221. Mexico—z2 cases electrical ma- 
chinery, $167. Marseilles—14 packages electrical material, $1,500. 
Munich—2 cases electrical material, $29. Nova Scotia—2 cases 
electrical material, $22. Naples—82 cases electrical machinery, 
$3,050. New Zealand—z2q4 cases electrical material, $592. New- 
foundland—3 packages electrical material, $38. Newcastle—29 
packages electrical machinery, $3,000. 


American Steam Engines Wanted in France. 


Consul Jackson writes from La Rochelle, November 9, 1898: 
“There is an opening in this consular district for several steam 
engines and boilers of American make. The engines must be 
35 horse power, and the boilers must be capable of supplying 
these engines. The prices, including cost of transportation, etc., 
to this district or Tonnay-Charente, should not exceed those 
asked here (about $2,000). Correspondence, with specifications 
and prices, should be addressed to Mr. Grenfel Stewart, 13 Rue 
du Palais, La Rochelle, France.” 


The Hum of the Horseless. 


A sound comparatively new in the streets, says the New York 
“Sun,” is the hum of the electric carriage. The passing of one 
of these vehicles still attracts some attention, even on Broad- 
way, but it is in the residence streets, where the noise of the 
traffic is less, that the sound of them is most striking. Take, for 
instance, a street that has been laid with asphalt pavement. There 
is no longer heard in this street the rumble or rattle of wheels 
over the paving stones. There is heard only the sound of the 
horses’ hoofs, and that is a clamping, in regular time, that is 
over the paving stones. There is heard now.only the sound of the 
electric cab going through the block. No hoofs and no rattle 
of the wheels on the stones, but the curious machine-like hum of 
the vehicle as it moves, something intensely modern and up-to- 
date and characteristic of the moment. 


Electrical Undertakings in Our Colonies. 


After the war which has left us in the possession of several 
colonies it is but natural that we should take an inventory of 
their electrical development. In doing this we find that there 
are 2,300 miles of telegraph lines with 153 offices in Cuba. Also 
the principal towns of Cuba are lighted by electricity, and the 
greater number of the sugar estates also. In Puerto Rico there are 
475 miles of telegraph lines. Motors imported into Puerto Rico 
are subject to a duty of $2.31 per 100 kilogrammes. Honolulu, 
of 30,000 inhabitants, is lighted with electricity, and has a com- 
plete telephone service. The islands Dahu, Kania and Hawaii 
have telephones to every point. Manila is lighted with elec- 
tricity, and has a complete telephone system. In the Philippine 
Islands there are 720 miles of telegraph lines, and these are ad- 
mitted free of duty, but motors are subject to a duty of 51 cents 
per 100 kilogrammes. 


Lighting Consolidation in Montreal. 


A special dispatch from Montreal, Can., of Nov. 29, says: 
A scheme is on foot for the consolidation of the Montreal Gas 
Company and the Royal Electric Company, which may be ulti- 
mately extended to the other lighting companies. The capital 
of the gas company is $3,000,000, and that of the Royal Electric 
$1,500,000, and it is proposed to form a new company to take 
over the businesses with a capital of $10,000,000, which would, 
it is claimed, amply provide for the present businesses and 
improvements contemplated. The earnings of the gas company 
are about $350,000, and of Royal Electric $213,000. Gas pays 
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10 per cent. and Royal Electric 8 per cent. in quarterly divi- 


dends. A meeting of leading capitalists has been held to per- 
tect the scheme. 


ith} 


Classified Digest of U. S. Electrical Patents 


Issued Nov. 22, 18 8. 


Batteries, Primary :— 


GALVANIC BATTERY. Charles T. Richmond, Cleveland, O., assignor 
to the National Carbon Co., Cleveland, O., 614,759. Filed July 18, 
1888. Of the Le Clanche type; details of construction. 


Batteries, Secondary :— 


SECONDARY BATTERY. Nathan H. Edgerton, Philadelphia, Pa., 
614,539, Filed Sept 14, 1897. Embodies a series of superposed plates, 
each consisting of a zinc element, a coating of lead applied thereto, 
the lead having a layer of red lead superimposed thereupon, and gran- 
ulated non-conducting charcoal supported upon the red lead. 


Conductors, Conduits and Insulators :— 


METHOD OF MANUFACTURING ELECTRIC CABLES. Sebastian 
Ziani de Ferranti, Hollinwood, England, 614,453. Filed Dec. 28, 
1897. Consists in first forming a circular stranded conductor, com. 
pressing the conductor to the shape of a part of a circle in cross-sec- 
tion, insulating the conductor, and lastly laying a number of such con- 
ductors, together forming an approximately cylindrical cable. 


Dynamos and [ieters: 


COMMUTATOR. John R. Grindrod, Lynn, Mass., assignor to the Gen- 
eral Electric Co., New York, N. Y., 614462, Filed Feb. 6 1807. A 
railway motor commutator which can be proper! machined and sent 
as a whole to the user without an internal shelf and clam ing rings 
and in such shape that it can be mounted on the old shell and con- 


nected to the windi without machinery. 

DYNAMO-ELECTRIC MACHINE OR ELECTROMOTOR. Eugene 
Cantono, Pavia, Italy, 614,608. Filed Dec. 16, 1898. The fixed and 
rotative members of its magnetic field are movable toward or from 
each other to vary the air space, and with an elastic medium tendi 


to widen the air space, combined with means for controlling the field 
excitation. 


Blectro- Netallurgy :— 


METHOD OF AND APPARATUS FOR TREATING ORES. Joseph 
G. McNulty, New York, N. Y., 614,572. Filed Ma 7, 1898. Con- 
sists in mixing pulverized ore with an electrolytic fluid, causing the 
mixture to flow from one level to another between adjacent electrode 
plates of opposite polarity, passing an electric current between the 
plates and vibrating the electrodes in a direction substantially at right 


angles to the plane of the electrodes for the purpose of i 
nolebiesticn thereof. Purpose of preventing the 


Lamps and Appurtenances:— 


HANGER FOR ELECTRIC LAMPS. Junius E. Mayo, Belvidere, I]! 
614,484. Filed June 16, 1898. A hanger for arc lamps, combining a 
circular vertical socket opening downward, a spring on the socket 
pornally closing a circuit, a stud fast to the spring and projecting in- 
ward, t rough a transverse opening, in the socket, into the vertical 
opening therein, and a stem adapted to enter the socket and, by out- 
ward pressure upon the stud, open the circuit. 


Miscellaneous :— 


TRANSFORMER STAMPING. Dugald Caleb Jackson, Madison, Wis. 
and William Benjamin Jackson, Grand Rapids, Mich. assignors of 
one-half to William D., Packard and James W. Packard, Warren, O., 
614,474. Filed Sept. 27, 1897. A transformer core built up of strips 
of sheet metal, some of the strips being folded on themselves, and 
some not folded. 

OZONIZING APPARATUS. Alexander S. Ramage, Cleveland, O., as- 
signor to Joseph Black, Cleveland, O., 614,500. iled Jan. 28, 1896. 


_.. Details for construction. 

ELECTRIC LIGHTING GAS BURNER. John M. Anck, Philadelphia, 
Pa., 614,528. Filed Oct. 19, 1897. A fixed electrode, a valve stem, a 
plate mounted on the stem, a lever also mounted thereon, insulation 
interposed between the plate and lever and between the lever and 
stem, an electrode carried by the lever, a lever pivoted to the plate, 
and means for moving the pivoted lever into contact with the first 
anentioned lever. 

TRANSFORMER SYSTEM AND APPARATUS. Adolph Müller, 
Hagen, Germany, 614,571. Filed July 30, 1897. More particularly 
designed for that class in which the transformation is effected by 
means of storage battery systems. 

ELECTROLYTIC APPARATUS, Friedrich A. Thum, Newark, N. Ja 
614,633. Filed Feb. 8, 1898. An element of an electrolytic series 
plant, consisting of a non-conducting frame adapted to hold the mate- 
rial to be treated, the frame pene closed at one side by a removable 

late of conducting material, and at the opposite side by a non-con- 
ucting foraminous material, such as muslin. 

CONSECUTIVE VIEW APPARATUS. Harry Norton Marvin, New 
York, N. Y., assignor to the American Mutoscope Co., New York, 
N. Y., 614,738. iled April 21, 1897. Means for illuminating the 
views as they pass into the field of view of the apparatus and for 
cutting off the light automatically as soon as the operation of the 
apparatus ceases. 


Raliways and Appliances :— 


CONDUIT AND ELECTRIC CURRENT CONDUCTOR FOR SUR. 
FACE RAILWAYS. Arthur Petzenbürger, Gross Lichterfelde, Ger- 
manv, 814.575. Filed March 30, 1806. Details of construction. 

MEANS FOR DRIVING RAILWAY, TRAMWAY OR AUTOMO. 
BILE CARS. Gustave Dupont and Maxime Johannet, Paris, France, 
614,709. Filed Oct. 29, 1896. Combines a front and rear axle of two 
counter shafts, a field magnet and armature mounted on each, a main 
shaft geared to both counter shafts, a reversible clutch on the main 
shaft and a single circuit including the armature of both dynamos. 
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Switches, Cut-Outs, Etc.:— 


POTENTIAL SWITCH. John D. Ihlder, Yonkers, N. Y., assignor to 
the Otis Bros. & Co., New York, N. Y., 614,472. Filed Aug. 5, 1597. 
The coils are included in the main circuit and in a shunt circuit, re- 
spectively, and wound in opposition and have an adjustable core-piece. 

MAGNETIC CUT-OUT. Leonard Andrews, Hastings, England, 614,6%. 
Filed Nov. 29, 1897. Consists of a core surrounded by a continuous 
winding in series with the generator, a shunt winding part of which 
is in the same direction as the series winding and the other part in 
the reverse direction and a switch controlled_by the core. f 

CIRCUIT BREAKER. William I. Crawford, St. Louis, Mo., assignor 
of one-half to Abraham Cook, St. Louis, Mo., 614,794. Filed Aug. 23. 
1897. Comprises an armature, a vertical stem whereby the armature 
is suspended, a standard to which the stem of the armature is secured, 
so as to swing from its upper end, and an adjustable clamp for con- 
necting the stem of the armature to the standard between the head oi 
the armature and the point where it is secured to the standard. 


Telephones: — 


SWITCHBOARD APPARATUS, SIGNAL AND CIRCUIT. Thomas 
C. Wales, Jr., and Frederick L. Rhodes, Winchester, Mass.. assignor< 
to the American Bel! Telephone Co., Boston, Mass., 614,677. iled 
Nov. 26, 1897. Details of construction. 


Classified Digest of U. S. Electrical Patents 


Issued Nov. 29, 1898. 
Alarms and Signals :— 

REPEATER. Winthrop M. Chapman, Needham, Mass., 615,014. Filed 
March 17, 1898. Adapted for fire alarm circuits. Details of con- 
struction. 

ELECTRO-MECHANICAL STRIKING MECHANISM. Clarence E. 
Beach and Herman W. Doughty, Binghamton, N. Y., assignors to the 
Star Electric Co., New York, 615,057. Filed Sept. 8, 189 Consists 
of magnets, an armature influenced thereby, a notch moving with the 
armature, an actuating wheel engaging with the notch and an arm 
operated by the actuating wheel and arranged to operate the arma- 


ture. : 

SIGNALING. John Pressley Coleman, Edgewood Park, Pa., assignor to 
the Union Switch and Signal Co., Swissvale, Pa., 615,142. Filed Jan. 
3, 1898. Consists in a construction of mechanism whereby under ab- 
normal conditions the signal-shifting mechanism becomes operative to 
pull the signal to danger position. 


Batteries, Primary: - 


PRIMARY BATTERY. Henry K. Hess, Philadelphia, Pa., 615.172. 
Filed Feb. 2, 1898. Comprises a series of partitions formed of frames 
of conducting metal acting as one terminal of the battery and sup- 
porting sheets of porous material, the partitions forming chambers, the 
alternate chambers being for the reception of the depolarizing agent 
the other chambers being for the reception of the exciting fluid and 
zinc electrodes. 


Coadactors, Conduits etc: — 


PROCESS OF AND APPARATUS FOR COVERING WIRE WITH 
ASBESTOS. Ettore Albasini, Turin, Italy, 614,819. Filed May 29. 
1898. Consists in feeding the asbestos to the wire and compressing 
the asbestos about the wire by pressure gradually and progressively 


applied. : 
OD OF FORMING ELECTRICAL CONNECTIONS. William 
B. Cleveland, Cleveland, O., 614,839. Filed May 9, 1898. Consists of 
casting one member upon the other, heating the two contiguous sur- 
faces to a welding heat while free from atmospheric contact; support- 
ing the casting in a die to prevent distortion; and uniting the two 
members by application of pressure while they are at a welding tem- 
perature and free from contact of atmospheric air. , 
JUNCTION BOX. Thomas J. Murphy, New York, N. Y., 614,882. Filed 
April 22, 1895. Renewed Dec. 31, 1897. Comprises an exterior 
wooden shell having a lining of a refractory, non-conducting material, 
a cover provided with a similar lining, and screw nipples extending 
through the exterior wooden shell against the lining, liming being 
countersunk and receiving a washer, with a washer on the outside of 
the wooden shell. 
UNDERGROUND CONDUIT FOR ELECTRICAL CONDUCTORS. 
Charles H. Sewall, Chicago, IIl., 614,995. Filed March 2, 1898. The 
conduit ducts are formed or imbedded in a mass of hydraulic con- 
crete or similar material. 


Dynames end Motors :— 


DYNAMO-ELECTRIC MACHINERY. Joseph Slater Lewis and Felix 
John Howitt, Manchester, England, re yaad to P. R. Jackson 
Co., Ltd., of Manchester, England, 614,964. Filed March 12, 1898. 
In the armature are embodied additional coils connected between each 
armature coil and its corresponding commutator bar and a field mag- 
net, the angular breadth of whose pole surface can be varied. 


Blectro-Metaliurgy:— 


ELECTRIC METAL-HEaTING PROCESS. George D. Burton, Bos- 
ton, Mass., 615,136. Filed Aug. 24, 1893. Consists in subjecting the 
parts to be heated while in contact with each other to the action of 
an electric arc sprung between them and an electrolytic bath. 

PROCESS OF AND APPARATUS FOR SEPARATING METALS 
AND BY-PRODUCTS FROM ORES BY ELECTRICITY. George 
D. Burton, Boston, Mass., 614,927. Filed Jan. 25, 1897. Compnises 
a reducing chamber for containing ore to be melted, a precipitating 
chamber tor the by-products, a pipe connecting the reducing chamber 
with the precipitating chamber and provided with magnets for ar- 
resting magnene particles of metal, and means for heating the reduc- 
ing chamber. 

PROCESS OF AND APPARATUS FOR SEPARATING METALS 
FROM ORES BY ELECTRICITY. George D. Burton, Boston. 
Mass., 614,930. Filed April 11, 1898. Consists in subjecting the 
whole mass of ore under treatment to pressure, and simultaneously to 
an electric current of high amperage and low voltage, and causing 
the pressure to follow the diminishing mass of ore during the opera- 
tion, 


Miscellaneous :— 


APPARATUS FOR PURIFYING LIQUIDS. Dexter Reynolds, St. 
Louis, Mo., 614,890. Filed April 3, 1897. Employs two sets of elec- 
trodes which are movable in the liquid to be treated, the electrodes 
consisting of zinc, iron, aluminum and antimony. 

PROCESS OF TANNING HIDES OR SKINS OF ANIMALS. George 
D. Burton, Boston, Mass., assignor to the S. Electrical Leather 
Process Co., of Maine, 614,829. Filed April 5, 1898. Consists in plac- 
ing the hides or skins in a tanning solution, passing an electric cur- 
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rent through the solution containing the hides or skins, then adding 
coloring matter to the solution, and again passing the electric cur- 
rent therethrough. 


Raitways and Appliances:— 


TROLLEY FOR ELECTRIC CARS. Hosea W. Libbey, Boston, Mass., 
614,875. Filed Jan. 11, 1898. Comprises a trolley head having two 
arms between which the main trolley wheel is mounted and a bracket 
on each side, between which and one of the arms, is mounted a small 
contact wheel. 

TROLLEY DEVICE. James C. Fernald, Philadelphia, Pa., assignor to 
Jose h A. Smith and John H. Canavan, Philadelphia, Pa., 614,941. 

“iled April 19, 1898. mploys two contact wheels. 

ELECTRIC RAILWAY. Hermann Theodor Hillischer, Vienna, Aus- 
tria-Hungary, 615,176. Filed July 8, 1898. The Pastis iy tie nen 
conductor is arranged in a charnel running along the rails in the per- 
manent way and a contact-making device secured to the car slides 
along the current-supplying conductor. 


Switches, Cut-Outs Rheostats, Etc.:— 


MECHANISM FOR CONTROLLING mina Gace CIRCUITS. George 
H. Whittingham, Baltimore, Md., 614,914. Filed April 5, 1898. Com- 
prises a movable device which immediately controls or affects the cir- 
cuit; a screw which imparts motion to the device; a pulley wheel car- 
rying a lever which is adapted to engage the threads of the screw and 

ereby move it endwise in one direction; and means to place the 

lever A engagement with the screw 

AUTOMATIC “T ME ELECTRIC- CIRCUIT SWITCH. Frederic Rich- 
ardi Boston, Mass., assignor to the Universal Electric Clock Co., Bos- 

Mass., 614 ,9K2, Filed Oct. 30, 1897. Details of construction. 

ELECTRIC SAFETY DEVICE. John F. Kelly, Pittsfield, Mass., 615,- 
186. Filed April 14, 1898. A device for use in transformers, whereby 
when the insulation breaks down between the two conductors or a 
anos is made by other means the circuit will be automatically 
interru 

ELEC TRICAL HINGE CONTACT. Channing Baxter, New York, N. 
Y., assignor to Albert S. De \ eau, Mt. Vernon, N. Y., 615,209. Filed 
Nov. 21, 1895. Renewed Jan. 17, 1898. Details of construction. 


Telephones: — 


TELEPHONIC MICROPHONE. William D.  Gharky, Farage hia 
Pa., assignor to George F. Payne, Philadelphia, Pa., 614,94 iled 
Dec. 20, 1897. The electrodes are faced with material not eeadily Oxi- 
dizable and backed _by materials forming a thermopile and whereby 
the heat generated in the microphone is absorbed or conveyed away 
by the action of the current in the pile. 


Bullishness All Around. 


Last week presented some remarkable evidence of the spread 
of the bullish feeling that took possession of the business com- 
munity after the victory for sound money at the elections, and 


while there were reactions and fluctuations, the tendency is 
steadily upward. Yet it would be unfair to say there is any 
“boom.” Better prospects and better trade are expressing them- 
selves in handsome percentages of growth, and that is all there 
is to it. Bradstreet’s says: “Nearly all obtainable statistics and 
reports as to the volume of business point to the present year 
having heavily exceeded any former year in the amount of busi- 
ness done.” 

During the past week, 6.923 shares of Western Union were 
sold, closing at 93%. General Electric continued its rise, 
and on sales of 12,714 shares closed at 8434. There are notable 
gains once more in New York Edison, which opened the week 
at 150% and closed at 170, on sales of 2.412 shares. Is there a 
Metropolitan deal afoot? That street railway stock on sales of 
48,830 shares, went from 17614 to 184, and a 7 per cent. dividend 
rate is declared. In Boston, Am. Bell Telephone was weaker, 
declining 11⁄4 to 280%, but West End Railroad was 1⁄4 stronger, 
rising to 89. 

Copper was held out for at 13 cents by the Lake companies, 
but business was done at 127%. Electrolytic was quoted at 12.60. 
A big deal in heavy steel rail marked the close of the recent 
uncertainty. The contracts represent about 750,000 tons, it is 
said. and the price is pretty close to $18. That quantity is 25 
per cent. of American annual i procuchah 


WATERBURY, CONN. The Berlin Iron Bridge Company, 
of East Berlin, Conn., are erecting for the United Gas Im- 
provement Company, Waterbury, Conn.. the steel work for a 
generator room and an engine room. These roofs are to have 
steel trusses, supporting the roof covering. This covering is 
corrugated iron lined with the Berlin Iron Bridge Company’s 
patent anti-condensation fireproof lining. The engine room 
has a span of about 33 feet, and the span of the generator room 
is about 51 feet. 
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The Tropenas Steel Process. 


Less known perhaps in this country than in England and 


other Continental countries is the Tropenas steel process 
for the manufacture of steel castings and ingots. It has been in 
practical use abroad for over six years in the works of Edgar 
Allen & Co., Sheffield. The process consists briefly in the use 
of a special converter in which the pig iron melted beforehand 
is treated and converted into steel. When the melted pig iron 
has been run into the converter, the latter is turned in such 2 
manner as to bring the lower tuyeres near the metallic bath, but 
always above it. The top tuyeres air valve is now closed: Then 
blowing is begun in this position until a carbon tame appears. 
When the operation is well underway, the top tuyeres valve is 
opened so as to admit through these tuyeres a supplementary 
quantity of air, which penetrates into the converter at a certain 
height above the metallic bath. This air meets the gases es- 
caping from the metallic bath and burns them, thus producing 
a zone of high temperature, which, by radiation, considerably in- 
creascs the heat of the charge. 

The operation is stopped when the flame disappears—this cor- 
responds to extra soft steel. Recarbonization is then made in 
the converter by means of a final addition, accurately weighed, 
thus allowing the plant to produce exactly the hardness and 
quality of steel required. 

The characteristic features of the tuyeres process are the fol- 
lowing: First—Low pressure blast, always above the surface of 
the metal and through the lower or “fining tuyeres.”” Second— 
Disposition of the tuyeres in the horizontal plane so that the 
jets of air, arriving above the bath, cannot impart to the latter 
any gyratory motion whatever. Third—Great depth of the me- 
tallic bath, so as to avoid churning and stirring during the opera- 
tion. Fourth—Arrangement above the “fining tuyeres,” and in- 
dependent of the latter, of a supplementary row of ‘‘combustion 
tuyeres,’’ so as to burn the combustible gases escaping from the 
metallic bath and thus increasing the final heat of the steel. 

At the end of the Tropenas operation, before any final addi- 
tion is made, the product obtained is practically pure iron. This 
enables the production of a very large number of steel castings 
for dynamos and other similar uses, possessing a very great 
magnetic permeability, and which, when analyzed, show from 
99.75 to 99.80 per cent. of pure iron. These pieces are particu- 
larly sound and when machined show no blowholes or similar 
defects. This is most assuredly an indication of the great purity 
of the Tropenas metal. 

A very interesting pamphlet giving the details of the process 
and illustrating the products, as well as citing a number of 
tests, can be obtained from the sole agents of the United States, 
Powell & Colné. 11 Broadway, New York. 


Operating Church Organs. 


The Emerson Electric Mfg. Co., of St. Louis, Mo., have re- 
cently completed, and are ready to furnish a device by means of 
which large church organs can be operated satisfactorily with 
the use of alternating current motors. This special adaptation 
of alternating current motors has been worked up in response 
to numerous inquiries extending over a number of years, and 
they believe that it is the only device on the market by which 
churches, placed beyond the range of direct current, can operate 
their organ bellows with an electric motor. 

Printed matter describing this device is now in course of. 
preparation and will be ready for distribution to interested par- 
ties within a short time. In the meantime tne Emerson Com- 
pany would be glad to receive inquiries from interested parties 
to whom they will send blue print and give all information. 


THE B. F. STURTEVANT CO., of Boston, Mass., have 
just issued a second edition of their very suggestive pamphlet, 
Bulletin E, entitled, “Draft Without a Spey: ” It will be 
mailed on application. 
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G. E. Enclosed Arcs. A 


“Enclosed Arc Lamps” is the title of the latest pamphlet is- 
sued from the General Electric press. It deals with the different 
types of enclosed arc lamps manufactured by the General Elec- 
tric Company for direct and alternating current circuits, indoor 
and outdoor lamps, marine lamps, miniature lamps, power cir- 
cuit lamps, series enclosed lamps, and single globe and double 
globe lamps. Each type is well illustrated, and the object of 
its design and its advantages set forth in language unhampered 
by abstruse technical expressions. It is written for the informa- 
tion of the general consumer as well as the electrician. Print- 
ing and illustrations are, as usual, excellent. The pamphlet will 
be sent to persons interested on application to any of the sales 
offices of the General Electric Company. 


DA DE NOTES 
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Motors as Forge Blowers. 


WE illustrate herewith a very valuable adaptation of small 

electric motors for use as forge blowers. This is not 
only the cheapest but is also the best method of furnishing blast 
for all sizes of blacksmith forges. The air pressure is very 
much heavier than can be procured from any bellows or hand 
blower, and in addition it allows the workman to do at least 
one-quarter more work, as the blast is ready at all times and 
it is not necessary for him to devote any of his time to produc- 
ing the air pressure. A great many of these are being used in 
some of the largest blacksmith shops in the country, and are 
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EMERSON MOTOR AND BLOWER. 


giving universal satisfaction. With its use it is possible to get 
an even welding heat on a 4-inch axle much quicker and better 
than can be done by any other system. The motors furnished 
being of the induction type, have no brushes or commutator 
or other small parts to need adjustment or repair, and the outfit 
is guaranteed to work exactly as represented. Further informa- 
tion will be furnished interested parties by The Emerson Elec- 
tric Mfg. Co., of St. Louis, Mo. We feel that this should be 
of interest to central stations at this season of the year, when 
blacksmith shops are usually crowded to their full capacity. 


Instruments for Electro-Therapeutic Readings. 


The report of the committee on meters of the American Elec- 
tro-Therapeutic Association, made at the eighth annual meeting, 
has the following: “The alternating current meters, volt and 
milli-ampere meters, developed by the Keystone Electrical In- 
strument Company, have been in use throughout the past year, 
and have given, as far as construction and accuracy are con- 
cerned, perfect satisfaction. As was pointed out in the previous 
report the lowest reading obtainable with strict regard for sci- 
entific accuracy by the manufacturers was five volts and five 
milli-amperes respectively. Practical work has demonstrated 
that in the average application of the sinusoidal current these 
readings are sufficiently low as well as for gynecological appli- 
cations of the induced current. But for percutaneous applica- 
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tions of the induced current as used extensively by the neurol- 
ogist a lower reading both in volts and milli-amperes is desir- 
able. This the manufacturers are trying to obtain. Mr. Stevens, 
manager of the company, reports that he has not yet succeeded 
in obtaining reduced scale readings. That is, he says, ‘I have 
not succeeded in producing an instrument whose scale starts 
below 5 volts and 5 milli-amperes without introducing elements 
subject to uncertainty, whose indications cannot be absolutely 
relied upon. Very important results from a scientific point of 
view are frequently obtained from the indications of electrical 
instruments, and I feel that the maker is morally bound to do 
his best to produce instruments which shall be absolutely and 
invariably correct.’ ” 


Electric Power in a Linoleum Factory. 


The Nairn Linoleum Co., of Kearney, N. J., one of the largest 
concerns of the kind in this country, has placed contracts for an 
extensive electric transmission system, the switchboard and mo- 
tors for which will be furnished by the C & C Electric Company. 
The switchboard will be a very complete and handsome one and 
will consist of three large panels, equipped with the very best 
makes of instruments. There will be nine motors installed, 
nearly all of them embodying some special features. As the 
highest efficiency attainable is one of the essential requirements 
and a wide range of speed variation is necessary in several of 
the motors, the C & C Electric Company will furnish part of 
the machines equipped with double commutators and field regu- 
lators. The installation promises to be a most interesting one 
and we hope later to be able to publish a more detailed descrip- 
tion of the plant, accompanied by illustrations of the special 
machines. 


Edison Extensions at Easton, Pa. 


The Edison Electric -Illuminating Company of Easton, Pa. 
are preparing to extend their plant, and will probably use water 
power from the Lehigh River, which is situated adjacent to their 
station property, as an auxiliary to their present steam plant. 
They are also considering the purchase of a direct connected 
unit of 400 h. p. This plant has always been able to producc 
current at a very low cost, but they believe by further improve- 
ments they can yet reduce the cost. Mr. Albert B. Herrick. 
their consulting electrical engineer, is preparing the plans for 
these improvements. 


Ventilating the Boston Subway. 


The thorough ventilation of the Boston Subway, as well as the 
prevention of any possible moisture, is receiving the careful at- 
tention that it deserves. A thorough circulation of air is neces- 
sary, and is to be secured by the operation of four special elec- 
tric fans recently constructed and installed by the B. F. Sturte- 
vant Co., of Boston. These are of the cone type, two of them 
7 feet in diameter, and two 8 feet in diameter. Each is driven 
by a special Sturtevant direct-connected motor, and operating 
together they have a capacity equivalent to changing the air in 
that portion of the subway with which they connect, once in 
fifteen minutes. 


More Use for Niagara Power. 


It is announced by the Niagara Falls Power Company that on 
November 21 they closed a contract with the Union Carbide 
Company, for 15,000 electrical horse power, which power is t9 
be used in a fine new carbide plant to be at once built on the 
power company’s lands. The present plant will be continucd 
in operation, but the new works will be erected on a new site. 
This site is north of the New York Central and the Erie tracks 
rear the Niagara Junction Railway trestle. The buildings will 
occupy a large space and are likely to be built of brick. One of 
the new buildings will be over 800 feet long and two stories in 
height. The cables for carrying the power from the power house 
to the new works will be laid in a conduit under ground. The 
new plant will have connection with Buffalo avenue by a new 
road to be constructed by the power company, while the Niagara 
Falls Water Works Company will at once lay a main to the site. 
As stated, work on the new plant will commence very soon, in 
order that it may be ready for the current next summer, for 
that is the time the contract calls for its delivery. This con- 
tract for 15,000 electrical horse power means the product of 
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three of the immense generators in the central station of the 
Niagara Falls Power Company. 

The Niagara Falls Power Company also announce having 
made a contract with the Electric Lead Reduction Company, a 
company in which Philadelphia capital is interested, and which 
will ocupy the two-story frame building on the power com- 
pany’s land formerly occupied by the Chemical Construction 
Company. As their name indicates, they will engage in manu- 
facturing by an electro-chemical process. The industry is ex- 
pected to grow to great importance. 

The gentlemen interested in the Oldbury Electr@Chemical 
Company have organized a new company which will erect a 
rew plant on the Niagara Falls Power Company’s lands, east 
of the present plant of the Oldbury Electro-Chemical Com- 
pany, and will use 800 horse power, the contract for which was 
signed Nov. 22. The buildings of the new plant will be of a 
substantial character, and will be commenced at once, the power 
contract calling for delivery of power by March 1, 1899. 
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THE PARTRIDGE CARBON | CO., Sandusky, Ohio, are 
advertising dynamo and motor brushes. 

HUEBEL & MANGER, 286 Graham street, Brooklyn, N. Y., 
say their style “F” bell is the best bell made and it pays to get 
the best. 

GAS AND STEAM ENGINES are advertised by the West- 
inghouse Machine Co., Pittsburg, Pa. The gas engines range in 
size from Io to 750 - p. and the steam engines range in sizes of 
from I0 to 2,500 h. 

THE HELIOS ELECTRIC CO., Philadelphia, Pa., are in- 
troducing the “Lilliputian” arc lamp, consisting of one coil, one 
plunger and one resistance. It is designed to burn on 110 volt 
direct current circuits. It measures 13% inches over all, is 
wound for 3, 4, or 5 amperes and burns 25 hours. 

THE ELECTRIC APPLIANCE CO., 242 Madison street, 
Chicago. say the “Packard Model ’98” transformer is guaranted 
to give results superior to anything heretofore known in com- 
mercial transformer practice. 

THE WILLIAMS ABBOTT ELECTRIC CO., Cleveland, 
Ohio, are now located in their new factory, 8, 10 and 12 Colum- 
bus street, that city. 

THE AMERICAN PEGAMOID CO., 346 Broadway, New 
York, call attention to their ‘“Enamelette,” a waterproof compo- 
sition not affected by petroleum, kerosene, benzine, turpentine; 
linseed, cottonseed or castor oils, salt air, water or atmospheric 
influences. The uses for such a compound are evident. 

THE WESTINGHOUSE ELECTRIC & MFG. CO., Pitts- 
burg, Pa., offer to consulting and contracting engineers who have 
difficult problems for solution, the benefit of their extensive ex- 
perience which should be invaluable in connection with knotty 
problems. They also say: “If you want literature upon any 
special subject or machine, write us, and we will cheerfully sup- 
ply it if in stock.” 

THE CLEVELAND ELECTRIC TRADING CO., Cleve- 
land, Ohio, publish a revised list of the specimen bargains in 
electrical machinery. 


SOUTHERN NOTES 


CARTER HAYS ELECTRIC CO. has been formed at 
Louisville, Ky., to make, buy, sell and repair electrical appa- 
ratus. The incorporators are L. D. Curtis, E. W. Hays and 
H. C. Hays, and the capital stock is $5,000 

HOUSTON, TEX. The Central Union Telephone Co. have 
let a contract to Reeves & Bailie for a new three story telephone 
building. 

PEOPLE’S TELEPHONE CO., New Orleans, La., has be- 
gun to lay its conduits, beginning near its headquarters on Per- 
dido and Carondelet streets. This “independent” company, 
which proposes to be running by May 1, 1899, has a list, it is 
said, of about 2,000 subscribers. Mr. W. P. Curtis is the gen- 
eral manager 
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The Okonite Co. 


We are glad to inform the many friends of the Okonite Co. 
that their offices were entirely untouched by the disastrous fire 
which occurred in New York City on Sunday night, and which 
did attack one or two floors of the Postal Telegraph Building, 
in which the offices of the Okonite Co. are situated. In the 
words of Captain Candee, they are “still doing business at the 
old stand.” 
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BERLIN IRON BRIDGE CO., of East Berlin, Conn., are 
erecting for the town of Whitehall, Washington County, N. Ya 
a riveted girder bridge having a span of about 70 feet. The 
biidge is of latticed girder type, with steel beams, and of a de- 
ct to carry, besides ordinary traffic, the weight of a steam road 
roller. 

A BIG FIRE broke out Nov. 30 in the car shed of the Union 
Railway Co. at Boston Road and Woodruff street in the Borough 
of the Bronx. The flames started somewhere in the vicinity of 
the paint shop. About 70 cars, and a lot of machinery and sup- 
plies were destroyed. For a time current was shut off at the 
power plant, stalling the whole system. The loss is put at 
$150,000, with $100,000 insurance. 

THE E. A. PERKINS ELECTRIC CO. has been formed 
at Torrington, Conn. ” succeeding to the business of Mr. E. A. 
Perkins, who started in electrical construction there in 1890 and 
has made a specialty of isolated plants using Otto gasoline 
engines for power. He is now treasurer and manager of the 
concern. Mr. W. W. Mertz is president, and Mr. E. C. Frank- 


lin, secretary. 


MR. E. CALDWELL, well known in the electro-technical 
field of journalism, has with Messrs. O. O. Rouse and C. E. 
Robinson, lately of the Manufacturers’ Advertising Bureau, 
formed a trade paper advertising agency, with offices in the 
American Tract Society Building, 150 Nassau street, New York. 
They propose to give their clients the best possible service. 

MR. HERBERT B. COHO, manager of the New York office 
of the Eddy Electric Mfg. Company, reports business to be in 
a very satisfactory condition. He reports sales to The Interna- 
tional Mfg. N Electric Vehicle Company, Benjamin 
Eastwood, Paterson, N. J., and the Watson Machine Works, 
Paterson, N. J., also a number of small equipments. The Eddy 
standard for excellence is maintained and the company will be 
very glad to see their friends at their new office, No. 143 Liberty 
street. 

MR. FRANCIS GRANGER, dealer in general railway sup- 
plies, whose office has heretofore been at No. 35 Nassau street, 
New York City, has found it necessary to enlarge his office 
facilities owing to the material increase of his business, and ad- 
viseg us of his removal to larger quarters in the Havemeyer 
Building, No. 26 Cortlandt street, where he took possession 
December 1. Mr. Granger is the manufacturer of the Granger 
trolley wheels and anti-friction (babbitt) metals; is the Eastern 
sales agent for the Corning Brake Shoe Company, and has re- 
cently received the appointment of general Eastern agent for the 
Orient Electrical Company, manufacturer of the Orient incan- 
descent lamp. Mr. Granger’s staff consists of himself and two 
traveling salesmen, and a corps of general office assistants. 

D. A. HUEBSCH & CO., of New York, have just finished 
delivering 100,000 Year Books for 1899 to the M. J. Breitenbach 
Co., of the same city. The Breitenbach Co. are the proprietors 
of the remedy known as “Gude’s Pepto-Mangan,” a preparation 
which they desire physicians to prescribe in cases of anzmia, 
etc., and, appreciating the value of Huebsch’s Year Book as a 
medium for effective advertising, they are preparing to send a 
book to each doctor in the United States. As each Year Book 
contains 368 pages, and is handsomely bound in cloth, the mag- 
nitude of this lot of books cannot be easily grasped. About 25 
tons of paper was used, and six large cylinder presses were kept 
running steadily for over two weeks. 
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MR. A. M. YOUNG, general manager of the Kings County 
Electric Company, which has absorbed the Brooklyn Edison 
Company, is making plans for physical consolidation of plant, 
about 60 days being necessary for the work, it is said. Various 
economies are expected to follow. 

MR. H. A. MAY, of Syracuse, N. Y., has moved from the 
Everson Building to a large store on West Fayette street. Mr. 
May will, with his new store, be able to carry a large stock of 
electrical supplies manufactured by the numerous companies he 
represents. 

STANDARD ELECTRIC CONSTRUCTION CO., of 
Rochester, N. Y., just incorporated, will not only increase their 
electrical construction facilities, but will carry a full line of 
dynamos, motors and general electrical supplies. The incorpo- 
rators are E. H. Freeman, W. H. Tobey and B. A. Vandy. 


MR. NORMAN H. SCHNEIDER, who recently severed his 
connection with the export department of the Western Electric 
Co., of New York, has become the Havana representative of 


Krajewski-Pesant Co. He begs to announce that they have 
opened a wholesale and retail store in Havana at O'Reilly 15, 
where they intend to handle machinery and all kinds of electrical 
supplies. Besides being sole Cuban agents for a number of 
prominent American firms, they also represent the General Elec- 
tric Co. of England. 

ENGLISH “ELECTRICAL TRADES DIRECTORY.” 
The London “Electrician” has sent out the slips for its 1899 edi- 
tion of the “Electrical Trades Directory and Handbook,” and 
will be glad to receive all such slips promptly by return, as the 
book issues early in January. It will be larger and more valu- 
able than ever. i 

GOTHENBURG, SWEDEN, is to have four electric trolley 
lines by 1900, with overhead construction, with reversion to the 
city after twenty years. 

GLASS CASING for underground cables is said to have been 
used with success at Marseilles, France, the tubes proving a 
good protection against dampness, etc. 


THE CITY OF ELKHORN has successfully started the 
electric plant, the power for which is furnished by a 125 h. p. 
tandem compound engine which was built by the Ball Engine 
Co., Erie, Pa. 

MR. EUGENE H. M. LOUREY, for a long time identified 
with electrical supply interests in St. Louis, has recently joined 
the forces of the Central Electric Co., of Chicago, as city sales- 
man for the electric fixture department. 

THE SCHOENHOFFEN BREWING CO., Chicago, has 
recently installed a 100 h. p. engine, built by the Ball Engine 
Co., direct connected to a 60 k. w. Western Electric Co. 
generator. 

THE ELECTRIC APPLIANCE CO. report that they are 
meting with splendid success with the 1898 model Packard 
transformer, and that it is more than fulfilling all the claims and 
guarantees that they have made. An “X-ray” illustration on 
one of our advertising pages shows the interior construction of 
the transformer and gives a good idea of the substantial way in 
which it is built. 

MR. FREDK. SAXELBY, an engineer well known through- 
out the electrical trade, and formerly connected with General 
Electric and Siemens-Halske interests in this vicinity,~has allied 
himself with the Bullock Electric Co., and will now handle their 
apparatus in this territory. 

THE CENTRAL ELECTRIC CO. announce that they are 
making great preparations for the usual holiday trade in minia- 
ture lamps for decorative purposes. They are carrying large 
stocks of these lamps in clear and natural colors, in all candle 
powers and voltages. They are also introducing a new type of 
standard base miniature lamp operative upon circuits of 90 to 
130 volts. Its small dimensions render it particularly adapted 
to sign work or most all kinds of decorative purposes. 
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ELECTRICAL APPLIANCE CO. We are pleased to note 
that Mr. G. A. Nisbet, president and general manager of the 
Electrical Appliance Company, Thames street, New York, has 
successfully closed an arrangement with the Northern Engineer- 
ing Company, 39 Cortlandt street, whereby the latter are now 
lessees and will handle the gravity, motor controller and pump 
controller throughout the United States and Canada under the 
personal supervision of Mr. G. A. Nisbet. We have no doubt 
but what the Northern Engineering Company will do well on 
these specialties through Mr. Nisbet having been quite success- 
ful, and i$ very favorably known throughout the electrical trade. 

THE CENTRAL ELECTRIC CO. are introducing a new 
type of shade holder called the “Ideal,” which is ideal in many 
respects, its advantages being that it is made from one piece of 
metal and so constructed that it will not get out of shape, the 
common fault with most types of shade holders. 

CAYUGA, IND. The Cayuga Telephone Company has passed 
into the ownership of County Supt. of Schools, Grant Gossett. 
Mr. J. E. Russell is manager. The equipment is of Victor make, 
with switchboard of 100 drops capacity. There are 67 sub- 
scribers, 8 miles of local circuit and 28 miles of toll line. The 
rates are $2`and $1.50 per month, and tolls 25 cents to all points. 
Three metallic circuits are in construction to Silverwood, three 
miles away, with a wire span across the Wabash of 800 feet. Mr. 
Russell says that 18 arcs and 200 or 300 incandescents, with mo- 
tors, could be used profitably. 
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Union Elevated Railroad Power House, Chicago. 


THE power house of the Union Elevated Railroad Company, 

of Chicago, was started in construction some two years 
ago, but owing to various delays in completing the road it is 
only recently that the power house has been brought to what 


POWER PLANT, UNION LOOP, CHICAGO. 
(Smokestack Not Fully Shown.) 


might be called a finished state. The Union Elevated Railroad 
Company was formed by those interested in the four elevate 
roads of Chicago for the purpose of securing a common down- 
town terminus or loop for their respective lines. Considerable 
difficulty was, of course, experienced in securing frontage con- 
sents and franchises for such an elevated loop in the congeste:l 


BOILER ROOM, WITH OIL FUEL APPARATUS, UNION LOOP. 


heart of Chicago’s business district, but it was important that 
such a loop be built before the elevated roads of Chicago could 
expect to do much business, or before they could be a great con- 
venience to the general public, as their terminals, before the loop 
was built, were a long walking distance from the greater part 
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of the down-town district. The structure of the Union Elevated 
Railroad comprises a loop of two miles in Lake street, Wabash 
avenue, Van Buren street, and Fifth avenue, encircling the most 


-crowded part of the business district. Three roads are now oper- 


ating over the loop, the Metropolitan West Side Elevated, the 
South Side Elevated Railroad and the Lake Street Elevated 
Railroad, the amount of business done by the three being about 
in the order named. A fourth road, the Northwestern Elevated 
Railroad, which will serve the north side of Chicago, is now un- 
der construction, and will use the Union loop also when finished. 
The loop has two tracks, the plan being to have two roads use 
each track. The traffic on the loop is very heavy during rush 
hours, and as the stations are but a short distance apart, the 
demand for power in accelerating trains is large. 

The power house is on the Chicago River, at Market street, 
about 300 feet south of Van Buren street. This is three blocks 
from the southwest corner of the loop proper and only 300 


SWITCHBOARD AND GENERATING UNIT, UNION LOOP 
POWER PLANT, CHICAGO. 


feet from the structure of the Metropolitan Elevated. Feeder 
cables are run underground to this structure at Market and Van 
Buren streets, and from thence they are run under the structure. 
Each of the two tracks on the loop is divided into two sections 
and the four sections are fed independently. Two-story power 
stations have never been popular, and very few of them can be 
found the country over, but in this case the double-deck plan 
seemed to be a necessity because enough land could not be se- 
cured to put everything on the main floor. The station was, 
therefore, built with the engines on the main floor and the boilers 
on the second floor. As oil is used for fuel, this form of con- 
struction has not the drawbacks that it would have if coal and 
ashes were to be handled. The lot on which the power house 
is located faces Market street, and its back line is on the river. 
The Market street front is considerably wider than the river 
front, the dimensions of the lot and building being 141 feet on 
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BACK OF SWITCHBOARD, UNION LOOP. 


Market street, 61 feet on the river, and 164 feet in depth along 
the north line. The height of the building above the street 
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grade is 100 feet at the Market street front and from there the 
roof gradually slopes back toward the river. 


The basement floor is 6 feet below the street grade and the 
basement is 15 feet high. The engine room above this is 36 feet 
high. Then comes a floor suspended from the boiler room floor 
for convenience in ash handling, and for smoke flues to boilers 
from the stack. This floor takes up 12 feet of the height of the 
building. Above it comes the boiler room, 37 feet high. The 
boilers rest on box girders 44 5-16 inches deep, and these are 
carried on other girders of about the same depths supported by 
columns 1814 feet apart. On the engine room floor provisions 
are made for four 1,500 k. w. direct connected units, of which 
three have already been put in. The generators are Siemens- 
Halske, with internal pole-pieces, and the armature carried on a 
spider and overhanging the pole-pieces. Instead of having the 
armature windings form the commutator, however, and having 
the brushes bear directly on the armature as with previous gen- 
erators built by this company, independent commutators are 
employed on these machınes. The engines to which they are 
connected were built by the Corliss Engine Company, of Provi- 
dence, R. I. They are cross-compound, condensing, 30 and 60 
inches by 60-inch stroke, running 75 revolutions per minute. 
Wheeler surface condensers are used and condensing water is 
taken direct from the Chicago River. The circulation of con- 
densing water is kept up by a rotary pump direct connected to 
a small engine, one for each unit. Between each engine and its 
condenser a Wheeler feed-water heater is inserted in the exhaust 
and in addition to this there are secondary feed-water heaters 
which take the exhaust from the air pumps, feed-pumps and 
auxiliary engines. The feed pumps are of the Blake duplex ad- 
miralty type, three in number. Each of the generating units is 
provided with a Cochrane oil separator. Although river water 
is used for the condensers, city water is used to make up for 
what water is not supplied back to the boilers from the closed 
surface condensers. Owing to the shape of the power house not 
being a rectangle, a triangular space is available south of the row 
of engines and generators, and this space is used in the basement 
for the condensers. The engine room floor is open just over 
each condenser and over each swings an 8-ton post crane at- 
tached to the steel posts in the engine room. A Crane air pump, 
direct acting, supplies air to a compressed air system for blowing 
out armatures, etc. 


On the second floor are sixteen 400 h. p. Babcock & Wilcox 
water-tube boilers. These are all equipped with Acme mechan- 
ical stokers built by the Falls Rivet and Machine Company, but 
at present oil fuel is used, so that the stokers are not in use. The 
fuel oil circulating system of the National Supply Company, of 
Chicago, is employed. Fuel oil is delivered from the street to 
the southeast corner of the basement and pumped from there to 
the second floor. In case coal is used, there is storage room for 
2,000 tons in part of the triangular space along the south side of 
the building and coal conveyors will be run up beside the stack. 
Ashes can be delivered from the sub-floor of the boiler room to 
either the street or the river fronts. Provision is made for driv- 
ing the stokers from a line shaft driven by small Buckeye en- 
gines. The stack is brick, 240 feet high, with a 13'4-foot flue. 
It is 24 feet in diameter at the base. The engine room is spanned 
by two traveling cranes running on 27-inch crane girders. The 
cranes span 50 feet 8 inches. 


All the interior minor wiring of the station is done in iron- 
armored conduit. The main cables from the switchboard are run 
in the usual manner, on porcelain supports. The switchboard 
has four generator panels and one main panel. The main panel 
has two Type M. Thomson recording wattmeters. Each takes 
the current from two generator panels. The generator panels 
have the positive and negative quick-break General Electric 
switches, 5,000 ampere Weston ammeters and General Electric 
circuit breakers. They also have the field rheostats and the usual 
Siemens and Halske device for slowly breaking the field circuit 
to avoid the danger of puncturing the insulation by the inductive 
discharge. This device consists of a pair of arc light carbons 
and a small hand crank geared with a worm gear toa mechanism 
for separating the carbon points. The field circuit is completed 
through the carbons when the points are together and a knife 
switch also affords a low resistance bypath when the generator 
is in continuous operation. When the field circuit is to be opened 
this bypass switch is first opened, so that the entire field current 
passes through the carbons. Then the crank is turned and the 
carbons are slowly drawn apart, forming an arc which finally be- 
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comes so long that the field circuit weakens and the arc goes 
out, breaking the circuit. In this way the current is made to die 
down gradually. 

On a gallery over the generator panels are the feeder panels. 
Four of these are for the four sections of third rail on the loop, 
several are for the emergency supply of surface electric lines, 
and one is for the light circuits to the elevated stations. There 
is also a panel which may be called a relief or substitute pane! 
which is not usually found on railway boards. This is for the 
purpose of allowing the regular circuit breaker on each panel 
to be thrown out of use for repairs and cleaning without inter- 
fering with the 24-hour service. This panel with its ammeter 
and circuit breaker can be shunted around any circuit breaker on 
any of the feeder panels. On each feeder panel are two single- 
pole switches, one of which connects the feeder to the regular 
bus-bar through its regular circuit breaker and the other of 
which connects the feeder direct to a bus-bar from the substitute 
panel, so that the feeder in question is then supplied through the 
circuit breaker of the substitute panel. This substitute can also 
be used in multiple with any regular panel to carry unusual 
loads. Such large circuit breakers as these require close atten- 
tion—and prompt attention—after they have opened several 
times in succession, or great damage is likely to follow. The 
point to be especially looked after is to see that the circuit is 
broken at the copper main contacts before it is broken at the 
magnetic blow-out contacts. If the blow-out contacts become 
worn and burned so that they break contact before the main 
contacts are opened, the arc is made at the main contacts where 
there is nothing to blow it out, and with such a current the arc 
is liable to destroy the breaker. This station is also connected 
direct with the West Chicago Street Railroad power house at 
Western avenue and Washington boulevard and with the North 
Chicago Street Railroad power house at Hawthorne avenue and 
Hobbie street. This is done by running cables direct from the 
bus-bar of one station to the bus-bar of the other. These cir- 
cuits come in to the bus-bar through feeder panels of the ordi- 
nary type. The stations are thus tied together, of course, to pro- 
vide for helping each other out in case of necessity and taking 
care of “owl car” loads efficiently. 

The power house was originally designed by S. Potis, Jr., chief 
engineer, and the electrical features are under charge of James 
R. Chapman. S. S. Neff is superintendent of the Union Loop. 


A New Riker Electric Delivery Wagon. 


Mr. A. L. Riker, of the Riker Electric Motor Company, 
Brooklyn, has been building several delivery wagons for the 
Gorham Manufacturing Company, the well known silversmiths. 
The wagon is shown in the accompanying illustration. It weighs 
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RIKER ELECTRIC DELIVERY WAGON. 


complete without load 3,200 pounds. It has a mileage capacity 
of nine miles per hour, and thirty miles on each charge of the 
battery. The weight of the battery is 1,000 pounds, and it con- 
sists of 40-7 M. V. chloride cells. The batteries are in the box 
below the body, so that the body is entirely free for the load. It 
has 32-inch front wheels and 36-inch rear wheels, with 3-inch 
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pneumatic tires, pumped to 125 pounds. It has one 2% k. w. 
motor geared to the rear axle, with a reduction of ten to one. 
The carrying capacity is 1,000 pounds, exclusive of driver and 
delivery man. It has three speeds forward and two back, all the 
changes being effected by the same lever. The forward move- 
ment of the lever sends the vehicle ahead. Returning the lever 
to a vertical position reverses the direction of the vehicle. The 
method of steering is the one usual in Riker carriages, namely, 
the pivoted hub. 

It deserves mention that the first of these delivery wagons 
was out in all the late severe snowstorm, and accomplished its 
work without any difficulty whatever. 


Woods’ Electric Moto-Vehicles. 


BY courtesy of the Fischer Equipment Company, of Chicago, 
Ill., sole manufacturers of the Woods’ moto-vehicles, we 
are enabled in the present issue to present some of their most 
recent productions in this line. Fig. 1 illustrates a group of 
Woods’ moto-vehicles as assembled before the Calumet Club, of 
Chicago, preparatory to a run for a special party on the boule- 
vards and avenues of their city. The different types and charac- 
ters show the art of the carriage builder, as well as the electri- 
cian and mechanician. The work of Mr. Woods in behalf of his 
company has been exclusively toward the production of fine 
artistic carriages in all of the various styles and characters known 
to the carriage maker’s trade rather than the mere production >f 
a self-propelled machine. The company offer now some twen- 
ty-five different styles of carriages from which the purchaser may 
make a selection—in fact, about the same range of diversity ‘n 
design is offered in the Fischer Equipment Company’s line oi 
moto-vehicles as is found in any of the large carriage manufa:- 
turers’ catalogues of the ordinary vehicles drawn by horses. 

The company are thoroughly equipped in their factory to 
manufacture this class of work, as they manufacture the complete 
vehicle, including everything that goes to make up the vehicle 
except the rubber tires. This insures to the purchaser a uni- 
formity of work, an access to interchangeability of parts and a 
protection in guaranties which can in nowise be offered under 
any other conditions of manufacture. 

Their Victoria hansom cab is equipped with two 3% h. p. 
motors, sufficient battery capacity to run thirty miles with one 
charge of the batteries, has electric lights in the side lanterns, 
and electric lights and electric foot-warmers in the interior of 
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built by them, the total weight of which is but 750 pounds. The 
equipment consists of one 21⁄4 h. p. motor, sufficient battery ca- 
pacity to run the vehicle twenty-five miles on one charge, has a 


WOODS’ ELECTRIC HANSOM. 


maximum speed of twelve miles an hour, and seating capacity 
for two passengers. 

One noticeable thing in the Woods’ moto-vehicles is that wood 
wheels and hard rubber tires are used almost exclusively. In 


A GROUP OF WOOD'S ELECTRIC VEHICLES. 


the body. It is designed for use on any and all city streets, and 
runs at a maximum speed of twelve miles an hour. 

The hansom cab shown in the figure is similarly equipped, ex- 
cept that the driver sits back of his passengers idstead of in 
front of them. The finish of these vehicles is in keeping with 
thoroughly first class work and the manipulation of them is 
reduced to such a simplicity as enables any driver of ordinary 
intelligence to learn to operate them. The total weight of these 
cabs is 2,600 pounds each. 

Their road buggy is said to be the lightest that has ever been 


practical tests of both wire wheels and pneumatic tires and wood 
wheels and hard rubber tires, it has been demonstrated to them 
that the latter are far more desirable and durable in many ways 
than the former. They not only lend a far more satisfactory 
appearance to the vehicle, but with these wheels and tires the 
vehicle consumes less power and all annoyances due to punc- 
tures and such difficulties are entirely eliminated. 

The Fischer Equipment Company are making arrangements 
to build a very large number of Woods’ electric cabs for use in 
the city of Chicago and some of the other larger cities, and at 
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the present time are filling many orders for private use and also 
building a number of vehicles for European trade. 

The control and operation of the Woods’ moto-vehicles has 
been reduced to such simplicity that they are susceptible of 
operation by any purchaser with a few moments’ instruction. 
It is impossible to apply the brake to these vehicles without 
first cutting the power off from the motors; also impossible tu 
apply the power without first liberating the brake, due to an in- 
terlocking device between the brake and controller, the opera- 
tion of both controller and brake being performed by one handle. 
A separate reversing switch is used by which all of these ve- 
hicles are made to operate exactly the same running backward 
as they do forward, and which is provided with a lock, so that 
‘ when the key is removed the vehicle cannot be operated by any- 
one not possessing the key. The various speeds are obtained 
by series-paralleling the batteries, and in this work great pains 
have been taken to insure a uniformity of discharge from the 
batteries when-in parallel. Contacts. and connections having 
nearly four times the cross-section ordinarily required are used 
so that the resistances may be perfectly uniform. 

On the light road buggy but one motor is used with a differ- 
ential gear, but ‘aside from this one departure, all of the Woods 
moto-vehicles for hard and heavy work are equipped with two 
motors, one atfached to either rear wheel, and every provision 
-is made for automatic adjustment in the turning of corners or 
the turning of the vehicle around. 

The motors themselves are built with ironclad armatures and 
special coil windings, which coils are wound before being placed 
upon the armature. This enables the coils to be shipped any- 
where and they can be fitted into the armature without any diffi- 
culty whatever by those who understand anything about arma- 
ture winding. 

The batteries are all arranged to be either removed from the 
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DATA ON WOODS’ MOTO-VEHICLES. 


vehicle for duplicate sets or to be charged standing in the ve- 
hicle. 

A long line of experimental work has resulted in an abso- 
lutely noiseless operation as special compositions in rawhide are 
used which have no resonance whatever in the performance of 
their work. We are assured by the manufacturers that the mile- 
age quoted is nearly 25 per cent. less than the actual mileage 
capacity obtainable as these mileage capacities are their guar- 
anteed figure. Varying conditions of road and weather as well 
as the fact that sometimes batteries are not quite fully charged 
when starting out, has led this company to make.this mileage 
capacity statement on the most conservative lines. The exces- 
sive cost for delivery wagons and public conveyances in their 
maintenance is due to their much greater service demand than 
for vehicles in private use only. 


MR. ALBERT RHETT, of Washington, D. C., has, it is 
stated, accepted the position of assistant electrical engineer with 
the Missouri Edison Co., of St. Louis, Mo. He graduated last 
June, and since then had been engaged in electrical work in the 
Far West. 
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A Paris Underground Electric Road. 


A special dispatch from Schenectady, of Dec. 8 says: An 
order for the equipment of an underground railway in Paris, 
now under construction, is being executed by the General Elec- 
tric Company at the works in this city. The entire equipment 
will be furnished by the company, and the order is one of the 
largest ever received at the works from a foreign source. 

The order was received after sharp competition with other 
companies. The tunnel will be patterned after the one used by 
the New York Central in New York. The trains will be drawn 
by electric locomotives similar in design to those used on the 
Central London underground railway. 

Five of the locomotives now being built are reported as being 
well along. There will be eight of the machines in all, of the 
latest and best type, and the entire equipment will be the best 
product of American ingenuity. The road will be three miles 
long, and a large traffic is expected by the promoters of the 
enterprise. It is expected that the work can be finished in a 
short time as some departments of the General Electric works 
are running day and night. 

The work in hand represents $150,000, but it is expected that 
it will be largely increased, as it is proposed soon to lengthen 
the lines of the company. 


Extensive Connecticut Trolley Projects. 


The Meriden, Southington & Compounce Trolley Co. has 
given notice of a petition to the next Legislature for permission 
to increase its capital stock to $500,000, and to extend its line to 
Waterbury, to Cheshire, to Mount Carmel, to the top of West 
Peak, to Berlin, and through certain Meriden streets, the whole 
involving extensions of about 40 miles. 


CHIEF ENGINEER MARTIN, of the Brooklyn Bridge, 
reports that structure as safe, all reports to the contrary not- 
withstanding. 


High Voltage Power Transmission.—IV.' 


BY CHAS. F. SCOTT. 
(Concluded.) 
BERE appears to be practically nothing in power trans- 
mission in Europe using high potentials outside of Swit- 
zerland. The installation in Paderno in Switzerland is oper- 
ating at 15,000 volts, the highest voltage which has been used in 


that country. The damp weather is one of the limiting factors. 
The insulators used are porcelain with a triple petticoat. 

The highest voltage which is used for transmission is in the 
Provo’ plant of the Telluride Power Transmission Company in 
Utah, which transmits power 35 miles to the Mercur mills at 
40,000 volts. Raising transformers are three in number and are 
connected in the star form. Each transformer has a capacity of 
250 k. w. The middle points of both the high-tension and low- 
tension circuits are grounded. In general design these trans- 
formers resemble the transformers used in the high-tension tests 
at Telluride; the design and construction having been under the 
direction of the same man in both cases. The line extends from 
Provo, at an elevation of 4,500 feet to Mercur, at 2,000 feet above 
Provo, and the line reaches an extreme height of about 10,000 
feet above the sea level. Three miles of the line are strictly 
mountain construction. The lightning protection is afforded by 
choke-coils and Wurts’ non-arcing metal arresters. The insu- 
lators are of glass. The design was based on the tests at Tellu- 
ride, and they were made especially for this plant. The insulators 
are held on special pins of oak which are thoroughly paraffined. 
The lower part of the insulator is 5 inches above the cross-arm. 

In dry weather there has been no difficulty whatever in oper- 
ating. The insulators do their work as effectively as could be ex- 
pected if the voltage were only a few thousand volts. When every- 


1Abstract of a paper read before the 15th general meeting of the A L 
E. E., Omaha, June, 1898. 
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thing is dry, the line will operate without difficulty, even if some 
of the insulators are off and the wire rests upon the cross-arm. 
When it rains there is sometimes trouble. It is indicated in the 
station by the ammeters giving quick swings, showing momen- 
tarily strong currents. Sometimes this is apparently a short- 
circuit and blows a fuse. In every case when there has been 
trouble on the line it has been in rainy weather, and broken in- 
sulators have been found which located the trouble. It is certain 
that in most cases these have been previously broken—by bul- 
lets, and in other cases it is probable that the insulators were 
likewise broken. It is believed therefore that had there been no 
intentional breakage of insulators there would have been’ no 
trouble upon the line since the plant began operating in February 
last. A few of the insulators near the station are not far from the 
overflow and are in a moisture equivalent to a rain all the time 
without doing any damage. Snow has often backed from the 
cross-arm up against the bottom of the insulator and around the 
first petticoat. It is usually found that the part of the insulator 
around and near the wire does not receive deposits of moisture 
or frost but remains dry, the particles being repelled. At this 
plant, current for about 700 h. p. is carried through three fuses of 
copper wire 0.01 inch in diameter. Iron wire is used on a branch 
line for transmitting about 100 h. p. for about three miles. . 

This plant has been in operation in winter and in summer, “in 
thunder, lightning or in rain,” the sole supply of power for the 
enormous De Lamar mines and mills, at Mercur, and is a happy 
and fitting consummation of the high-tension tests described in 
the beginning of this paper. 

LIMITATIONS OF HIGH-VOLTAGE TRANSMISSION. 

The important commercial question is: To what distance can 
power be transmitted? The relation between distance and volt- 
age is well known. The same weight of copper can transmit 
with equal efficiency the same power to any distance, provided 
the voltage is increased directly as the distance is increased. The 
limiting commercial ratio between voltage and distance is easily 
found. If the distance be three miles per 1,000 volts and the loss 
16 per cent., the cost of copper is about $20 perh. p. The interest 
on the latter investment is about $1 per year. A distance in miles 
equal to three times the number of thousand volts may therefore 
be covered without an excessive annual charge per horse power 
for copper. The limits to the voltage which are practicable 
depend principally upon the insulator and upon the loss between 
wires. 


The Insulator.—The two fundamental requirements are dielec- 
tric strength sufficient to prevent puncture, and a size and form 
which will prevent the passage of the current around the insul- 
ator. A given insulator will be adequate for a higher voltage 
where the atmosphere is comparatively pure and dry, than it will 
be under other conditions. The rapid progress which has been 
made in the design and construction of insulators during the last 
few years, will doubtless provide an insulator which will accom- 
modate the highest voltages that can be used due to other limita- 
tions. The insulator therefore while remaining the critical point 
in a transmission system will probably not determine the limit of 
practical voltages. 

Loss Between Wires.—The loss between bare wires at high 
voltages seems to determine a positive limit, beyond which the 
voltage cannot be increased. This loss is subject to variation 
due to diameter of wire, distance between wires, and wave form 
of the e. m. f., but the variations which may occur under favor- 
able commercial conditions locate the point of increase of loss 
about 50,000 or 60,000 volts. Under favorable conditions this may 
be raised somewhat, but it is not probable that any material in- 
crease can be made. É 

Amount of Power.—The amount of power to be transmitted 
involves some interesting commercial limits. There are certain 
elements in a transmission which do not vary greatly with the 
amount of power transmitted. Thus, the charging current to the 
line will be practically the same whether the wire will transmit 
1,000 h. p. or 100 h. p. If the charging current happens to rep- 
resent 300 h. p. it would be insignificant in one case, but for the 
smaller output it would require generating apparatus several 
times that necessary for the actual power. 

It is not mechanically practicable to use wires as small as would 
be sufficient, in so far as conductivity is concerned, for trans- 
mitting a small power. For example, a No. 7 copper wire, which 
is as small as is ordinarily used, if employed in a 3-phase 
circuit so miles in length, will transmit over 1,000 k. w. at 40,000 
volts with 10 per cent. loss. If only a few hundred kilowatts were 
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to be transmitted, the cost per kilowatt would be excessively 
high, and on the other hand a lower voltage could be used with- 
out undue loss. In some cases, indeed, where a high voltage is 
used for small power, as for example on a branch circuit, an iron 
telegraph wire would have ample conductivity. In other cases 
an aluminum wire could be used to advantage, as an aluminum 
wire of the same conductivity as a copper wire has only about 
half the weight, and possesses greater mechanical strength in 
comparison to its weight. 

It may also be noted that high-voltage transformers cannot be 
economically built for small output, as the insulation spaces re- 
quired are so large. The cross-section of the copper is often not 
more than 10 or 20 per cent. of the area of the opening in the 


‘iron. The cost per kilowatt increases very rapidly when the size 


of transformer falls under a few hundred kilowatts. 

Cables and Conduits.—The overhead transmission line has been 
considered, and its limitations are the insulating strength of the in- 
sulator and the losses through the intervening medium. Ina cable 
or a conduit the insulation must be provided continuously instead 
of at points 100 feet apart. Rubber covered cables are made for 
10,000 and 20,000 volts, but it is quite possible that it will not be 
commercially practicable to make cables for much higher volt 
ages. The effect of continued electric stresses on the insulation of 
the cable, which is an unknown factor, may prove to be a very 
important one. A conduit composed of a pipe containing oil, in 
which the wires are separated by glass tubes has been proposed. 
Many mechanical difficulties arise in constructions of this kind; 
the cost is high and the action of continued high voltages on 
solids and liquids opens a field which is little known. A suitable 
insulation on the wires on high-voltage lines may enable higher 


` voltages to be used than can be used with a bare wire. 


Liquid air with its high insulating properties and the low tem- 
perature and consequent high conductivity which it would give 
to a conducting wire may enable us to use air insulation in a new 
way. 

Difficulties and Precautions—High voltages have been re- 
ferred to in this paper with perhaps undue familiarity. Famili- 
arity with high voltages is not one which breeds contempt. A 
voltage which can produce sparks several inches in length, which 
can be felt through several feet of air, which causes hissing 
sounds, which produces luminosity and which in a confined room 
generates strong odors of ozone, is one which creates profound 
respect. Dangers and difficulties accompany it and the highest 
intelligence; vigilance and excellence must be employed to avoid 
accident and ensure success. While ordinary types of construc- 
tion do not seem to reach their limitations until some 50,000 volts 
is reached and pressures of this order have been and are in regu- 
lar use, nevertheless they are not to be used indiscriminately or 
where they can be avoided. There are difficulties enough in 
handling 15,000 and 20,000 volts. As the pressure is raised the 
liabilities to trouble increase at an alarming rate. It is, however, 
a fact that these voltages have been and can be used, and also 
that no new or modified methods of transmission will be required 
before 50,000 or 60,000 volts can be employed for distances up to 
150 or 200 miles. 


Transmission at Denver. 


The work proposed by the Denver, Colo., Power & Irrigation 
Co. has been begun by building the reservoir on the Platte River, 
to cost about $1,000,000. The total outlay on the plant is esti- 
mated at $3,000,000, which is the company’s capital stock. Mr. 
James E. Rhodes, of Denver, is president. The transmission will 
be 23 miles in length, and a capacity of 20,000 h. p. is spoken of, 
with ten generators of 1,500 k. w. output each, and transformers 
to correspond. 


Bridge Construction by Electricity. 


A bridge of 900 foot span at Budapest is being erected entirely 
by means of electrical machinery. The iron girders used as piles 
to keep the water back from the excavations for the shore pillars 
were driven in by an electric ram. The ram was a hammer ris- 
ing 34 feet with a velocity of 12 feet per second. The soil out 
of the holes was raised by an electric windlass. The water was 
removed by seven centrifugal pumps working day and night. 
The 5-inch diameter pumps were driven by 10 h. p. motors, the 
8-inch by a 16 h. p., and one 9-inch by a 20 h. p. motor. 


Electro-Chemical Operations in Europe. 


i view of the growing importance of electro-chemical opera- 
tions abroad, and the competition they are meeting on this 
side of the Atlantic, it will be of interest to review briefly some 
recent Continental practic. The details and illustrations, for 
which we are indebted to the “Electrical Review,” of London, 
were prepared by Mr. John B. C. Kershaw, F. I. C., and show 
that electro-chemical operations in great Britain and France are 
being conducted on a large scale. Judging from the figures 
giving the output and cost of production the work must be 
commercially practicable, and yielding considerable profits. 


THE DUMOULIN COPPER DEPOSITING PROCESS. 

The Electrical Copper Company, of London and Widnes, have 
recently commenced at the latter place, which is rapidly be- 
coming an important chemical centre, the manufacture of copper 
tubes and sheets by the Dumoulin process. In the ordinary 
electrolytic copper works, the deposit of copper obtained at the 
cathode is rough and coarsely crystalline, and further operations 
are requisite before this copper is obtained in the form in which 
it is ultimately used. In the Dumoulin and Elmore processes. 


FIG. 1—THE DUMOULIN COPPER DEPOSITING PROCESS, GEN- 
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the copper is deposited upon a revolving mandrel, and is ob- 
tained in dense homogeneous form, only requiring passage 
through the annealing furnace to be ready for the market. 
These two processes differ merely in the method of obtaining 
dense smooth deposits while using currents of high density. 

In the Elmore process, traveling agate burnishers are said to 
be used, whereas in the Dumoulin process, strips of sheep skin, 
from which the fat has been extracted by chemical treatment, 
hang over this upper surface of the mandrel, and are said to 
prevent any roughness in the deposit. 

The Dumoulin process was invented by a chemist working in 
M. Dumoulin’s laboratory in Paris in the year 1895, and the 
process is protected by British patents No. 16360, 1895; No. 9280, 
1896; and Nos. 2709—2712, 1897. The British and foreign patent 
rights were purchased by “The Electrical Copper Company,” 
capital $2,500,000, in May, 1896, and the works at Widnes were 
built in that year, and put into operation in the latter part of 
1897. The experimental works at Brumoy were also purchased 
by the company, and samples of tubes and sheets are being pro- 
duced at this place. i 

The plant at Widnes has hitherto been used only for the man- 
ufacture of sheet copper, but vats have been erected for the pro- 
duction of boiler tubes, and tubes are now being made at the 
Widnes works. These are situated on land which affords plenty 
of room for growth and expansion in the Ditton Roads, Widnes. 
Curiously the neighboring factory, also a recent addition to the 
number of metallurgical works in Widnes, is the electrolytic 
copper refinery of Messrs. McKechnie Bros. 
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The machinery and plant of “The Electrical Copper Com- 
pany” is contained in several large and well ventilated brick 
buildings, each operation in the process being carried on in a 
separate building. The generating machinery, shown in Fig. 1, 
comprises five Peach engines direct coupled to five Crompton 


FIG. 2.—THE DEPOSITING VATS USED IN THE DUMOULIN 
COPPER DEPOSITING PROCESS. 


dynamos. The engines run at 460 revolutions under a steam 
pressure of 150 pounds, each engine being of 160 i. h. p. The 
dynamos are direct current machines, and yield 1,300 amperes 
at 75 volts = 97.5 k. w. The engine house also contains one 
40 h. p. horizontal slow-speed engine by which the machinery 
of the depositing vats and engineering shop is driven. 

The copper depositing vats (Fig. 2) are contained in a second 
large building leading out of the engine house. Each vat is a 
shallow wooden trough, lined with lead and provided with sup- 
ply and exit pipes for circulation of the copper sulphate electro- 
lyte. This latter contains about 7 per cent. sulphuric acid, and 
40 per cent. cupric sulphate. 

During the passage of the electric current it is maintained in 
violent agitation by the revolutions of the mandrel. The man- 
drels are hollow cylinders of copper 12 feet long by 16 inches in 
diameter, capped at the ends, and mounted in insulated bearings. 
They are only half immersed in the electrolyte. The strips of 
sheep skin which give coherence and density to the deposit are 


FIG. 3.—THE MACHINE SHOP, DUMOULIN COPPER DEPOSIT- 
ING PROCESS. 


held in'a wooden frame, running from one end of the vat to the 
other above the mandrel. By means of an eccentric driven by a 
belt from the main shafting, a short longitudinal movement is 
communicated to this wooden bar and through it, to all the 
strips of prepared skin which it holds. Every inch of surface 
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of the deposit is thus constantly lightly rubbed by these strips 
of sheep skin. The anodes are thick plates of raw copper, 
roughly shaped to semi-circular form and provided with flanges, 
by which they are supported upon the vat walls. The two dia- 
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FIG. 4—DIAGRAM SHOWING THE DUMOULIN COPPER DEPOS- 
ITING PROCESS. 


grams (Fig. 4) show the general arrangement of anodes and 
cathodes in the depositing vat. 

A large number of these bent anode plates are placed side 
by side in the vat, until its length is quite occupied by them. 
The hollow cylinder with its capped ends is then lowered into 
its bearings, the electrolyte is run in, electrical contact is made 
and the deposition commences. The surface of the mandrel 
requires special treatment to prevent adhesion of the deposit. 

Aiter the deposit has “struck” all over the surface of the 
mandrel, the bar holding the strips of sheep skin is brought 
into the vertical position, and the deposition of copper pro- 
ceeds without further attention. 

The mandrel is revolved at a high speed, and the electrolyte 
is kept in rapid circulation during the whole period of deposi- 
tion. Under normal working conditions it requires about 10 
hours to deposit 44 pounds of copper in one vat, and the tube 
thus obtained is about 25 gauge in thickness, and weighs about 
14 ounces to the square foot. The current density used is between 
35 and 40 amperes per square foot of cathode area, whereas 20 
amperes is the maximum now attained in electrolytic refineries 
with stationary cathodes, and formerly the current density used 
m these rarely exceeded 4 amperes. The gain in the time re- 
quired to deposit large amounts of copper at the cathode is 
very marked, and the output of a plant could therefore be greatly 
increased by use of rotating cathodes. The voltage required is 
about 1.6 per vat, but this rises as the anodes are eaten away. 
When the deposit has attained the desired thickness, the man- 
drel, with its casing of pure copper, is bodily removed from the 


vat by a traveling electric crane, and is carried to a specially 


designed lathe, where a longitudinal cut is made from one end 
of the cylinder to the other, and the resulting sheet of electro- 
lytic copper stripped off with ease. The whole operation does 
not occúpy more than five minutes, and after applying a special 
composition to the surface ‘of the mandrel, it is again ready for 
immersion in the electrolyte. The sheets of copper formed in 
this manner weigh about 44 pounds, and have a superficial area 
of 48 square feet. In the case of boiler tubes, the removal of 
the mandrel from the interior of the deposited copper tube will 
be effected by means of a hydraulic press. The depositing 
building at Widnes contains 30 vats similar to the above, and 
therefore when worked to its full capacity can produce 60 of 
the sheets per working day. The sheets of copper are carried 
. from the depositing house to an adjoining building where they 
are annealed in a muffle furnace at a dull red heat, and then 
pickled in dilute sulphuric acid to remove the scale of oxide 
formed during the annealing process. Opening out of the de- 
positing house is a large building in which the electrolyte of 
copper sulphate is filtered, cooled and pumped to the storage 
tanks, from which it flows by gravity through the depositing 
vats, back to the well in the same building. The filtration and 
cooling of the electrolyte after each passage through the de- 
positing vats is found to be essential to the successful conduct 
of this process. . 

A large machine shop (Fig 3), a laboratory, and a store house 
for the finished copper complete the works. 

Recent tests of the sheet copper produced by this process 
have shown a tensile strength of 18144—24 tons, and an elonga- 
tion of 28—30 per cent. 


THE ST. MICHEL ELECTROLYTIC CHLORATE WORKS. 
As a result of the progress in electrical engineering science 
during the past fifteen years, the South Eastern Provinces of 
France, through which flow the tributaries of the Rhone, are 
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becoming of great importance as manufacturing centres. Since 
1890 a large number of important water power developments 
have taken place in the valleys of the Arc and of the Isére, 
and over 10,000 h. p. is already furnished by the former river to 
the manufactories of chlorate of potash, aluminum, and calcium 
carbide, situated along its banks. Of these manufactories, the 
chlorate works at St. Michel, 634 miles below Modane, is one 
of the most interesting. This works is owned by the “Société 
d’Electrochimie,” of Paris, and was built in 1894. Extensions 
to its present size were carried out in 1896. At this works 
(shown in Fig. 5), between 3,000 and 4,000 h. p. is utilized in 
the manufacture of chlorates of potassium and sodium by the 
Gall and Montlaur process. The power utilized in the works is 
derived from the River Arc at a point in the Maurienne Valley, 

114 miles above the works. The torrent in this valley at the 
time of the melting of the winter snows upon Mont Iséran is 
most impetuous, and in the past enormous damage has been 
done to the villages situated along its course. This rush of 
water at certain seasons of the year has, of course, been taken 
into cossideration in designing the larger hydraulic installa- 
tions which are now found in the valley. 

The water which operates the turbines at the St. Michel Chlorate 
Works is conveyed from the intake by an underground channel, 
144 miles in length, to a point 230 feet above the works. From 
this point, two pipe lines, 330 yards long and 47 inches in diam- 
eter, carry the water to the turbine house. The two pipe lines 
deliver 1,760 gallons of water: per second, and this volume 
serves to operate 12—200 h. p., and 4—400 turbines. Each tur- 
bine is keyed direct to a Thury dynamo, and is run at a speed 
of 300 revolutions per minute. The larger dynamos (shown in 
Fig. 5) deliver 1,000 amperes at 200 volts, the smaller ones 500 


FIG. 5.—ST. MICHEL CHLORATE WORKS, GENERATING 
MACHINERY. 


amperes at 200 volts. The total electrical energy available for 
the manufacture ts therefore equal to 2,000 k. w. 

The electrolytic process by which chlorate is made at this 
works, is in principle that described by Charles Watt in patent 
No. 13755 of the vear 1851. A solution of an alkali metal chlor- 
ide is electrolyzed between insoluble anodes, at a moderately 
high temperature, and the less soluble chlorate salt, formed by 
the reaction between the chlorine liberated at the anode and the 
caustic alkali formed at the cathode, is separated by crystalliza- 
tion. 

Chemically, the manufacture is explained by the following 
equations: 


6K CI =6K +6 CL (1) 
Cathode. Anode. 

6K+3H,O =6KOH +H. (2) 

6 KOH + 6 Cl = 3 KO CI + 3K CI + 3 H, O. (3) 

3 KO Cl = K ClO, 2K Cl. 


(1) Represents the electrolytic decomposition of the chloride 
salt; (2) the instantaneous reaction between the alkali metal 
and the water at the cathode; and (3) the two stages of the 
chemical reaction which occur when chlorine and caustic alkali 
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are brought together in a hot solution. Messrs. Gall and Mont- 
laur’s process is, therefore, essentially the same as that patented 
by Watt in 1851, and their English patent, No. 4686, of 1887, 
chiefly refers to the apparatus used in carrying out the electro- 
lysis. Rectangular vats lined with lead are used, each vat having 
a capacity of 11,000 gallons. The vats are insulated from the 
floor by oil cups. The anodes are of an alloy of platinum and 
iridium (90 per cent. platinum) which is found to stand the 
action of the chlorine better than pure platinum. They are only 
I mm. in thickness. The cathodes are of an iron-nickel alloy, 
and are covered with asbestos cloth in order to carry off the 
hydrogen liberated at their surface. 

A very large volume of H (about 19,000 cubic feet) is pro- 
duced for each ton of chlorate obtained, and this, carrying with 
it particles of the salt solution as it escapes, coats everything in 
the neighborhood of the electrolyzihg vats with a crust of salt. 
In the process as originally carried out, diaphragms of special 
construction were used, and the caustic alkali formed in the 
cathode chamber was carried by external pipes to the anode 
chamber where the reaction with the chlorine occurred. These 
are, however, believed to have been discarded in favor of open 
vats. 

A current density of 465 amperes is said to be used. In this 
way the solution in the vats is maintained at a temperature of 
45° C., and no external heating is requisite in order to promote 
the conversion of the hypochlorite of potassium or sodium into 
chlorate. The electrolyzed solution is run off from time to time, 
the chlorate is separated by crystallization, and the electrolyte 
is brought up to its original strength by addition of fresh chlo- 
ride. When using potassium chloride as the starting points of 
the manufacture, the same electrolyte can be used for some 
weeks without complete renewal. The presence of metallic ox- 
ides in the vat solutions must be carefully avoided, since these 
instantaneously decompose KCIO into KCl + O. The chlorate 
obtained from the vat liquor requires recrystallization before it 
is ready for the market. 

The “Société d’Electrochimie,” in addition to the works at 
St. Michel, possesses a chlorate factory at Vallorbes, in Switzer- 
land, where 3,000 h. p. is utilized. The two works together are 
said to produce 1,800 tons chlorate per annum. The output per 
e. h. p. day at the commencement of the manufacture was only 
1 kg. in place of the 2.69 kgs. demanded by theory, but M. 
Gall states that the yield has been materially increased since 
then. i l 


COWPER-COLES PROCESS FOR REFRACTORY ORES. 


One special feature of interest about the electro-deposition of 
the zinc from the sulphate solution by the Cowper-Coles process 
is the throwing down of the zinc on to aluminum plates which 
can be either stationary or caused to revolve, as shown in Fig. 6. 


FIG. 6.—COWPER-COLES ELECTROLYTIC CYCLIC PROCESS, 
THROWING DOWN ZINC ON TO ALUMINUM. 


The use of aluminum greatly facilitates the stripping of the zinc 
from the cathodes due to the formation of a loose film of oxidc 
on the aluminum. 

Hitherto the formation of zinc sponge has been nothing but a 
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source of trouble and loss to those who have attempted to de- 
posit zinc on a commercial scale, but Mr. Cowper-Coles has 
turned this difficulty to account. Zinc sponge is deposited on re- 
volving discs, such as shown in Fig. 6, and is scraped off by 
means of adjustable wood scrapers and allowed to gravitate into 
It is then dried, and forms 


a receiving box where it is drained. 


FIG. 7.—GENERAL VIEW OF LEACHING VATS, COWPER-COLES 
ELECTROLYTIC CYCLIC PROCESS. 


a good substitute for what is commonly known as zinc dust, 
which is a greyish amorphous substance which is obtained as a 
sublimal product during the distillation of zinc from its ores. 
This zinc dust is now largely used among other purposes in the 
Cowper-Coles regenerative electro-zincing process, to which we 


FIG. 8.—APPARATUS FOR PRODUCTION OF WHITE LEAD, 
COWPER-COLES ELECTROLYTIC CYCLIC PROCESS. 


have also referred on former occasions. An analysis of zinc dust 


deposited by this method gave the following result: 


Metallic: Zine 2iscgccesicsetasesseae senses .-.-.. 5488 per cent. 
Oxygen (in combination) .............eeeee eee: 12.55 ý 
Sulphuric anhydride SOs ............... ce eee 10.05 g 
1e E E E PEE A EE TE seine E 1.05 g 
Copper oxidé sisse tite cas irana EPO EENAA 0.80 i 
Lead okide voii Cinane er Ne E pE 0.07 j 
Alümina nse oe ats cede cate ene ee eee 1.20 s 
Ferric OX1G6 -s4::4000be ovaksnnsons edd rair E 0.60 
TAM char dees E E cess OEREO 0.45 - 
Chlorine and carbonic acid ................0.- traces 
Moisture and organic matter .................-. 13.35 s 
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To insure the zinc being deposited in the form of zinc sponge a 
low current density is employed in conjunction with a weak solu- 
tion. | 

The lead obtained by leaching out with a solution of caustic 
soda is also deposited on revolving discs, and the deposit scraped 
off from time to time. It is found that the lead thus obtained can 
be readily melted down without the addition of any reducing 
agent. The lead is found to be very pure and a sample gave on 
analysis the following result: 


CODDED erse cea sate db Aieokwebidetwa stad 0.0800 per cent. 
Cadmium 52s bcos diese vada cud ens eaea trace 

Bismuth a2 es oleae iE enews trace 
Antimony and tin .............cceccecceeeeeee 0.0004 j 

TOU eraai E a a a a aa Oe 0.0117 r 
Nickel 5.4 See haeee oa: a wid ates yates n A trace 

PANO ee ieee EN ee E TEE SAE 0.0150 = 
Lead by difference .............00.ccccecceees 99.8929 ái 


Fig. 7 gives a general view of the leaching vats which are 
each capable of treating from 11⁄4 to 2 tons at a time. A revolv- 
ing barrel is provided for treating the finer portions of the ore, 
and is arranged to run over the vats on rails so that the contents 
can be discharged into any of the leaching vats. 

Fig. 8 shows the apparatus used for the production of white 
lead from the sodium plumbate solution obtained by leachiag 
the ord with caustic soda. 

This building is also furnished with the apparatus for the 
deposition of the silver after it has been leached out from the ore 
with a weak solution of cyanide of potassium. The silver is 
thrown down on to silver sheets and the whole melted down. 
The white lead is precipitated with carbon dioxide, which is 
produced from calcium carbonate by passing the sulphurous 
acid gas given off from the roasting furnace through water; the 
sulphurous acid solution is then used for driving off the CO; 
from the calcium carbonate. The COs; and sulphurous acid are 
drawn off and are then passed through a sodium plumbate solu- 
tion so as to precipitate the lead as lead sulphite, and the CO: 
thus purified is then passed into another cylinder where lead 
carbonate is precipitated. 

Litharge is also made from the sodium plumbate solution by 
evaporating it at a temperature not exceeding 80° C. The evap- 
orating pan used for this purpose is shown on the left-hand side 
of Fig. 8, any sodium silicate that mty be in solution having 
been previously precipitated as calcium silicate by the addition 
of calcium oxide. 


COMMERCIAL CUBA. By W. J. Clark. New York: Chas. 
Scribner’s Sons, 1898. Cloth. Large 8vo. Illus. Maps. Ap- 
pendix. 514 pages. Price, $4. 

The very fact that Cuba was so near yet so far, under Spanish 
rule, is demonstrated by the real necessity existing for this big, 
handsome volume, teeming with information on the island which 
can almost be seen from our own shores. There are a few of 
us who have spent more or less time in the West Indies and 
have therefore become familiar with much that Mr. Clark here 
sets down in so accurate and interesting a narrative; but for the 
American public in general the volume sums up data for which 
it is thirsting in these days of expansion. No matter how much 


-or how little we like it, Cuba is now under our protection, and 


will remain so even when it has happily set up a working effec- 
tive government of its own. For that reason alone, it becomes 
Americans to learn all they can, in order that we may deal judi- 
ciously with Cuban problems; but it is also obvious that our 
commercial intercourse with the island is destined, under any 
new political regimé, to an enormous increase, and here again 
the intrinsic value of this book is manifest. 

Mr. Clark’s title is sufficiently descriptive, but hardly does 
justice to the contents. It is true he does not set out to tell the 
whole tale of the island from its discovery, but a large amount 
of history is pleasantly interwoven in his treatment of the gen- 
eral subject. The author tells you how to meet the Cuban in 
society and in business, and the glimpses of Cuban life are ad- 
mirable in their precision and useful suggestiveness. Other 
chapters deal with the population, the climate, the geography. 
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travel, communication, law and police, fauna and flora, crops 
and products, the provinces, the cities, the various development. 
the prospects and the opportunities. There are other good 
books on the island, but ‘“‘Clark’s Cuba” will be the one to re- 
commend. It is a business man’s Baedeker, a moneyed man’s 
Murray—and a great deal more. 

Mr. Clark ‘as a commercial diplomatist tries to say what he 
has to say with moderation and firmness, but the ugly facts of 
a brutal domination leak out, and one wonders how on earth the 
Cubans stood it as long as they did. Simply and plainly the 
story is told of the Cuban debt, for example, but it is impossible 
to read it without the feeling that to fix that debt on Cuba or 
the United States would be the rankest kind of a swindle. The 
way in which the cost of Spanish wars in Mexico, Florida and the 
Lord knows where, has been loaded on poor Cuba is enough to 
make a saint swear. Decent, honest figuring would show Spain 
indebted heavily to Cuba, but it is enough to note from Mr. 
Clark’s book that while in Spain the burden of debt per capita 
is only $82, in Cuba it is $283 per capita! Does not that tell the 
story? There are some other significant facts in the book, 
although no emphasis is laid on them. Of course, we all know 
that Cubans had a mighty poor show in official matters. To be 
born a Cuban, even of Spanish parents, was enough to bar from 
employment and emolument. But even in the church, it ap- 
pears that a Cuban was the under dog. No native Cuban has 
ever been Archbishop of Santiago or Bishop of Havana, and 
Cuban priests of lower rank are so rare you can hardly find 
them. Let that go, however. What shall we say of a country 
with a population of 1,500,000 in which there is not a single bank 
in which money can be placed at interest, nor a single, solitary 
bank for savings? 

In his chapter on transportation and communication, Mr. Clark 
reveals the woeful lack of facilities, but we think the Amer- 
ican invasion will soon change all that. The island needs elec- 
tric roads, more steam roads, more steamships, more telegraph . 
lines, more telephone systems, and it is going to enjoy them as 
quickly as capital and energy can replace the neglect and extor- 
tion of ages. It would appear from Mr. Clark’s book that the 
United States, France and England have about $50,000,000 in- 
vested in the island. Under the new conditions it should soon 
reach easily three times that amount and pay a good return. 
Mr. Clark indicates many ways in which openings can be found. 

A word of praise must be given to the get up of this timely 
and useful book, and to its pictures and maps, not forgetting 
its complete index and its list of several hundred business firms 
and their lines of trade and commerce. 


The Fraser Electric Elevator. 


In the last Journal of the Association of Engineering Societies, 
Mr. A. F. Brooke Ridley, member of the Technical Society of 
the Pacific Coast, describes and illustrates the Fraser Electric 
Elevator system. The author recounts the disadvantages to 
which other systems are subject, and claims that the Fraser 
elevator, recently invented and perfected, obviates nearly, if not 
quite, all of those disadvantages. In the Fraser elevator all gear- 
ing of any kind has been eliminated and the motors are never re- 
versed; the brake is used only to hold the car, and for no other 
purpose. The speed of the elevator is controlled entirely by the 
strength of the field magnets, and it can be run at any speed at 
which it would be desirable to run an elevator. The apparatus is 
controlled entirely electrically when running both up and down; 
and the elevator can be brought to rest and its direction reversed, 
allowing only sufficient time to avoid discomfort to passengers. 
Its control is operated by making use of the small field current 
of the magnets, the main armature current being never broken 
under load. This obviates the most troublesome part of the 
mechanism usually employed. The operating mechanism con- 
sists merely of a field magnet controller and an armature resist- 
ance controller. The system is a modification of the well-known 
differential principle, as exemplified in the Weston differential 
chain block; with the difference that, instead of having two driv- 
ing sheaves or pulleys of larger and smaller diameter run at the 
same speed, two separate pulleys of the same size are run at 
different speeds. In one system the difference of circumferential 
speed is obtained by having the pulleys of different diameters, in 
the other peripheral speed is changed by changing the relative 
number of revolutions. Two electric motors are used, connected 
by an endless transmission rope, each motor working independ- 
ently; and by varying the speed of either armature the car can 
be made to go up or down. 
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Pious Founders. 


NEVER has a period seen larger gifts made to the public 

than the last forty or fifty years. A brilliant age of pious 
founders perhaps even now draws to its golden close. The next 
` century may find the race of great individual benefactors extinct, 
their splendid liberality a melancholy tradition. Not because 
the needs and opportunities will then be fewer, but by reason of 
the insistent tendency to meet every general want from funds that 
have been gathered into the public treasury by taxation or the ad- 
ministration of the common domain. The mere act of personal 
giving presupposes an inadequacy of public resources, and there 


is a popular theory that if the artesian wells of individual gen- 
erosity are shut down, the natural flow into the great impersonal 
reservoirs and pipes of the State will be able to quench freely 
every thirst. This is as it may be. Meantime, education in all 
its degrees, is furnishing many current notable examples of the 
substitution of State grants in the place of private benefaction. 
Visiting the numerous Western State universities one is struck 
by the absence of personal endowment in the shape of buildings, 
scholarships and prizes. The fact that the public chest—to 
which increasing dues must involuntarily be paid—can be drawn 
upon, has chilled the generous impulse of the man of large 
means, who, dimly conscious that to many he appears to exist 
only on sufferance, fears that, even if he continues to give, not 
a single mil would come off the tax levy on account of his lar- 
gesse in aid of learning. 

The time-honored disposition to seek out curious objects for 
endowment and to load the gift with weird observances, has not 
escaped sound criticism. Yet this wide, all-embracing range in 
the disposal of wealth remains one of the strongest arguments 
for its possession. If the foundation outrug its usefulness, there 
is but one minor almsgiving gone wrong, and not a whole pon- 
derous system discovered crumbling away in hollowness, ex- 
travagance and decrepitude. Official pipes and reservoirs clog 
themselves; the springs of personal thought, sacrifice and en- 
deavor, never choke up. Sweet are the uses of diversity, es- 
pecially when the latest social emancipators propose a more 
effectual regimenting of mankind. Of late years, the imperative 
necessity of a deeper, broader education in the arts and sciences 
has taken such possession of men’s minds that we tend even 
toward a slavery of facts, so pervaded is recent teaching with the 
idea of the paramount value of concrete data. An escape into 
the dust-pure ether of the humanities may again be welcome, 
just as a quarter of a century ago it gave joyous new life to 
study of all kinds to feed starved imaginations with seething 
milk direct from the warm breast of natural things. 

To-day all of us have gone an engineering, with transit and 
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level, pickaxe and test tube, microscope and voltmeter; but we 
should hardly have been able to do so had not the great modern 
institutions of technical culture been set up by private fore- 
thought and generosity. Typical in many ways, as the present 
writer had occasion to note in a recent magazine article, is the 
Stevens Institute of Technology, which perpetuates across a 
hundred and fifty years of tumultuous American life the undying 
memory of the exploits of a single great engineering family. 
Then there is Cornell, and away out on the Pacific Slope has 
sprung up the Leland Stanford Junior University—not forget- 
ting many another in between, devoted to the mission of keeping 
bright the fires on the altar of knowledge. 

For our rich Americans who do these noble things, the pub- 
lic reward is small, in the shape of honorable recognition; and 
perhaps it is just as well that way. But in England and her 
empire they order such matters differently, and thus it comes 
about that Queen Victoria is now bestowing the degree of 
knighthood upon Mr. W. C. McDonald for his splendid gifts 
of $1,500,000 to McGill University at Montreal. To Mr. Mc- 
Donald and the not less generous Redpath family, old McGill 
owes the glorious renaissance that makes her the centre of 
Canadian culture; and it is, to us, peculiarly gratifying that so 
large a part of these later bequests has gone in the endowment 
of physical science. Indeed, there are few institutions in the 
United States that can compare with McGill University in mod- 
ern equipment, and we do not know where, the whole world 
through, one could find more of the true spirit of research, up- 
lift and higher education than at those dignified gray buildings 
planted majestically amid green meadows on the lower slopes 
of Mount Royal. i 

We venture to tender our congratulations to McGill Univer- 
sity and to the new Canadian knight, Sir W. C. McDonald. There 
is a not unnatural prejudice in this country against titles, but 
knighthood is distinctly a personal honor; and as we said when 
Sir. W. Thomson was made Lord Kelvin, it is such honors ap- 
propriately bestowed that make the peerage respectable. 


How to Develop Export Trade. 


FEW days ago the “Evening Post,” of this city, preached 

an excellent homily on the right and wrong way of devel- 
oping export trade. Here is its leading example of how not to 
do it: “A young American, who is spending the winter in Rome, 
had to stand up in a crowded trolley car the other day. He was 
in the front of the car, and he observed that a piece of machinery 
over the motorman’s head bore the name of an American elec- 
tric company. Upon it were long directions for the motorman, 
but they were in the English language. On the controller were 


also the words showing which way to turn in order to iet on 
and shut off the power, but these words, too, were in English— 
‘On’ and ‘off.’ A firm in the United States, which is seeking and 
obtaining a market for its machinery in a country where the 
people read and speak Italian, offers instruction in the use of 
its appliances only in English.” It seems to us that the young 
American who was smart enough to learn all this by observa- 
tion, might have inquired a little further before giving our good 
friends of the “Post” ground for the untrue complaint that 
“Americans either will not learn the methods by which alone 
business can be successfully done or if they do learn, will not ap- 
ply the lesson.” We have read exactly the same complaints about 
English and other European efforts to get trade. Just now, 
English leaders of thought are urging their countrymen to 
acquire foreign languages in order to be able to do business 
better, and in Germany they are taking our machines and copy- 
ing them with Chinese fidelity in order to compete with us. By 
all means let our merchants learn the best ways to capture 
trade, but let us be a little more cocksure than the “Post” is that 
“With rare exceptions * * * Americans refuse to do any of 
the obviously essential things.” 

As to this trolley car apparatus, did the young American find 
out whether it was ordered expressly for Italy? Does he know 
that it was made in America? Did he ascertain whether the 
motorman could read, anyhow? What difference would it make, 
if the man krew what to do, whether he could read the lettering 
or not? We have seen plenty of English and Scotch machinery 
with plain English signs on it in the hands of all kinds of for- 
eigners, but “they got there just the same.” It so happens that 
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a great deal of American electrical apparatus is now purchased 
for foreign use about which the manufacturer has no choice at 
all except to make it and sell it at a good price. One sale was 
reported not long ago of several hundred equipments, in a lump, 
to be scattered all over Europe, as subsequent orders might 
determine. How could the manufacturer label that batch? The 
cure for such a state of affairs would be for the American manu- 
facturer to get closer to his real customer, without the middle- 
man; but almost all export trade in manufactures appears to be 
done through middlemen and commission houses, and those con- 
cerns usually specify what they want and get it. Sometimes our 
American houses have their own factories abroad, and then their 
methods are about as native to the soil as anything of the kind 
we have ever seen. It may be that we are still a young people 
and don’t know how to handle export trade or to elevate lower 
races or to take care of possessions and colonies, but Americans 
are not quite such backwoods blockheads as the “Post” has 
lately been intimating so freely. And if they once were, they are 
learning pretty rapidly to hold their own. 


Consolidations and Cheaper | Current. 


S OME months ago—last summer, to be more precise—we 

stated that a movement was on foot to bring together the 
lighting and railway interests in the Greater New York, and 
even in other parts of the State. A couple of months back, 
the course of events in Brooklyn proved the truth of the pre- 
diction, and now comes the confirmation as to the Borough of 
Manhattan. The movement comes from the railway side, Mr. 
W. C. Whitney, of the Metropolitan Street Railway Co., and Mr. 
Brady, the associate of Governor Flower in similar transactions, 
being active in the matter. The absorbing corporation which 
will, it is said, acquire the Edison and other interests, is the New 
York Gas and Electric Light, Heat and Power Co.; and the 
Metropolitan Co. already has the conduits, even with cables in 
them, ready to deliver current in large quantities. 

The public must look for more of these deals, which can and 
will justify themselves in one way, viz., the production and sale 
of current at the cheapest possible price. To-day that price is 
on a par with gas, and the end is by no means reached. 


An “Electrified” Navy. 


GOE PLEMENTARY to and confirmatory of our recent re- 
marks on electricity in the navy, comes a letter from Mr. 
Gardiner C. Sims, now Chief Engineer, U. S. Navy, and sta- 
tioned on the repair ship “Vulcan.” The consummate experience 
and skill of this well known engineer gives weight to any re- 
mark, and we are glad to have permission to quote him as fol- 
lows: “Our new cruisers, in fact all ships of the Navy, should 
in the main abandon all steam pumps, hoisting engines, anchor 
engines, steering engines, etc., together with steam pipes, thereby 
lessening the danger of their being carried away, resulting in loss 
of life and disaster to the ship. Duplicate electric plants forward 
and aft .of the engine department should be installed; and 
motors used for the purpose required.” This does but confirm 
the views that we quoted last week from several of the officers 
of the Santiago fleet, and Mr. Sims, in his letter to us enforces 
it by reference to what he saw of the terrific bombardment on 
July 1 of Santiago, Aguadores and the Spanish rifle pits. Mr. 
Sims also says on this subject, which he describes as of vital 
importance: “Later, in Guantanamo Bay, enduring the heat of 
the tropics, many of the officers’ staterooms had a temperature 
of 105 degrees, due in a measure to the radiation of heat from 
the steam pipes. The sailors and others, poor fellows, could not 
sleep between decks, and were to be found slinging their ham- 
mocks anywhere that opportunity offered.” This is convincing 
enough, but to us an even more curious fact is the one that Mr. 
Sims notes incidentally, viz., that the pumps of the “Texas” re- 
quired extensive repairs, including eighty composition bushings 
for different connections! Now not only would electric motors 
have prevented this, but they would greatly lessen the extra 
weights that are so seriously objected to by the Navy Depart- 
ment. 

While we are on the subject, mention should be made of a 
point brought out in Lieut. Hobson’s story in the “Century” 
of the sinking of the “Merrimac.” That was, of course, an en- 
gineering operation with a little seamanship thrown in. Possi- 
bly if Hobson had been more of a seaman, it might have been 
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wholly successful; but that is neither here nor there. The point 
is that when the young constructor got his apparatus for ex- 
ploding his torpedoes around the hull, he could not find a mag- 
neto or “electric machine,” as he calls it, in the whole of that 
big fleet assembled off Santiago. He had to scrape up a battery 
and take chances on it, when a magneto would have been just 
the appliance to “do the trick.” We are not finding fault with 
anybody, but rise to remark that it does strike us as most extra- 
ordinary that when Hobson wanted a magneto so badly, in the 
whole fleet there was none. Why? May we suggest that here- 
after it be included in the electrical inventory of every U. S. 
ship? 


Electric Traction in a Storm. 


ig is very unusual for this part of the country to experience 

such a blinding snowstorm as swept down upon it on Satur- 
day night, November 26, and this fact will go far to excuse and 
condone the breaking down of the various systems of trac- 
tion. The under-running systems of trolley appear to have 
suffered the most from temporary paralysis and to have been 
slowest in recovering, due to the rapid filling up of the slots by 
the driving wet snow. The brilliant spectacles which we had 
personally the opportunity of watching on Lenox and Amster- 
dam avenues, between I1 and 12 p. m., will not soon be for- 
gotten. The snow, as it fell and wedged, formed short cir- 
cuits by which long sections of the slot were wreathed in blue 
electric flame of a most thrilling and spectacular nature, and it 
was remarkable that the resultant damage was so small, delay 
and loss of fares from inoperation being the chief damage. In 
many parts of this vicinity, equally with steam roads, the trolleys 
suffered and cars were abandoned or occupied all night invol- 
untarily; but we have been wondering whether with closed con- 
duits or surface contact methods, the troubles would have been 
so severe and prolonged. The present lesson is that eternal vigi- 
lance remains the price of continuous efficiency, for if the plows 
and sweepers had been kept going incessantly from the fall of 
the first flake, it may be fairly doubted whether a single line 
need have become stalled. ; 

We may note incidentally and with pleasure the record made 
during the blizzard—for it was little else—by the electric auto- 
mobiles. While hansoms and horse cabs were rapidly with- 
drawn from service or disabled, the electrics were in steady cir- 
culation all over the city, a perfect Godsend to lots of stranded 
people. Had there been several times as many of them, all 
would have found brisk employment, and they got around the 
snow-congested streets in great style. The only point that occurs 
to us by way of improvement would be a roughening of the tire 
in order to secure a better grip on slippery, icy roads. But the 
way in which their reserve power put them through the snow 
banks was “a caution.” The electrics scored splendidly that 
memorable night. 


Treadmill Generators. 


AN Anglo-Indian technical journal reports that the subject 
of furnishing outpost stations with electric light and power 
is now under discussion at Calcutta, and that fuel and water 
being scarce in such regions of India, it is proposed to use the 
labor concentrated in certain jails, for turning treadmills hitched 
up to dynamos. The idea is not altogether new, for there is 
even one American manufacturer who has a bicycle dynamo 
plating outfit which we earnestly desire to bring to the attention 
of the Indian authorities at this juncture, it being obviously 
possible to use the bicycle part also for mere recreation. Now 
that India is to have an American Vicereine it would mitigate 
our horror at knowing that she was lit up on her frontier tours 
by human elecric light-makers, if the apparatus was built 
in this country. We have doubts as to the efficiency of human 
power plants, but the data on the subject is vague. Mr. C. F. 
Scott, in a recent affectionate tribute to the majesty of Niagara, 
says that if a man exerts a force of twenty pounds per stroke, 
on a pump, and works honestly eight hours per day, it would 
take ten times the population of the United States to return the 
water of the Falls from the base to the crest as fast as it 
falls. Now, if it takes ten Hindoo coolies to do the daily stint 
of one American, how many treadmillarians on the Indian 
frontier can furnish a decent light for the regimental mess? 


in Warfare With a Word on 
Balloons. 
BY FRANK J. SPRAGUE. 


EFERRING to the various accounts of Mr. Tesla’s recent 

proposals for the millennium, his project is nothing more 

nor less than the assembling together of apparatus which has al- 

ready time and again been used or experimented with, and in 
the combination described is impracticable. 

Briefly, it is the application of pilot motors supplied by local 
storage batteries, and actuated by relays, to the propelling, steer- 
ing, etc., of a torpedo boat, the use of the pilot and the relay be- 
ing such as is common in one form and another to most of our 
elevator and multiple unit railway work. 

The closing of the circuit of each relay is through the opera- 
tion of a Branly coherer energized by an electric wave of a given 
vibration or its harmonic. The construction and use of this 
coherer, of course, is well known, not only through the work of 
Branly, but Marconi and others. One of the fatal defects in the 
method is that any ship could set in operation automatic means 
for getting vibrations of any required strength and varying fre- 
quency which would be more effective upon the apparatus on 
the torpedo boat when approaching near it than the impulse 
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from the shore would be, and by having variable waves through 
a wide range continuously and rapidly excited, the form of con- 
trol proposed would be made utterly useless. The project may 
be fairly termed visionary. 

One method of preventing this interference could possibly be 
adopted—that is, the placing of two or more coherers in series 
with each other and the relay in each circuit, each adjusted to 
respond to a different tone or harmonic, and requiring the simul- 
taneous creation of the two or more waves, which combination 
would be hard to duplicate from another source, and in that way 
a control of a more or less positive character could be effected. 
The coherer is, however, so delicate an apparatus that its relia- 
bility for this purpose may be doubted. 

In this connection I may point out what was proposed a good 
many years ago by me, and which anticipates in idea much 
that has since followed in more than one direction. 

In 1881 I was a midshipman on board the “Minnesota,” a U. 
S. training ship at Newport, at a time when the late Moses G. 
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Farmer was the electrician of the Torpedo Station, and Lieuten- 
ant Commander Robert Caldwell, since deceased, was head of the 
Torpedo Department. My tastes being then, as now, more elec- 
trical than naval, I spent all my spare time at the station, where 
I was in frequent touch with Mr. Farmer and Mr. Caldwell, and 
I was engaged in the construction of a double coil motor or dy- 
namo with series parallel switch arrangement. One day in a 
discussion with Caldwell, the latter said that while he did not 
believe in perpetual motion as ordinarily understood, he did be- 
lieve that the time would come when we would be able to make 
use of the lack of equilibrium or the differences of potential ex- 
isting between various parts of the earth, or between the earth 
and the atmosphere. 

This idea took strong hold on me, and while thinking of the 
possibilities, my mind turned to a large and powerful Ruhm- 
korff coil of the ordinary type, fine secondary and coarse pri- 
mary, with a circuit interrupter in the latter, and also to Frank- 
lin’s experiments with his kite, and I reasoned as follows: If by 
making and breaking a circuit of some volume but of low poten- 
tial in the primary of the coil it is possible to get a high potential 
interrupted current in the secondary, why is it not possible to 
reverse this action, and, by producing an interrupted, small cur- 
rent of high potential in the secondary, get a low potential, large 
current in the primary; and in this event, why is it not possible 
to connect up the low potential primary, wound on an iron wire 
core, to a circuit having translating devices in it with some 
means for regulation, and to ground one terminal of the second- 
ary, attaching the other terminal to a number of metallic points 
maintained high in the air by a balloon or otherwise, as per the 
rough sketch attached? 

At that time, it will be remembered, the alternating character 
of lightning discharge was not fully realized, and I looked upon 
it simply as a current of interrupted character. The possibility 
of a breakdown of the apparatus of course occurred to me, but 
I reasoned that with a sufficient number of points there wouid 
be a succession of frequent discharges at times, at a moderately 
high potential, and not any great single discharge. The idea 
also occurred of the possibility of using two or more of these 
coils with balloon attachments, and introduce some means for 
making the primaries work together. This crude idea I think 
may be fairly called the precedent of the modern transformer 
system, as well as anticipatory of something of the widely her- 
alded “new” invention. 
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Telegraphy in Cuba and Porto Rico. 


A SPECIAL dispatch from Washington says: The War De- 
partment is having great difficulty in obtaining efficient 
telegraph operators to operate the nfilitary lines under the con- 
trol of the United States Government in Cuba. A large number 
of operators were enlisted in the Volunteer Signal Corps, but 
these men were in most cases released from regular positions 
with the promise that at the end of the war they should be re- 
stored to their places. The telegraph companies have objected 
to keeping these offers open now that peace has practically beer 
declared, and a large number of telegraph operators in the 
Signal Corps have been mustered out for this reason. The War 
Department now has about 300 miles of telegraph lines under 
its control in Cuba, and it is expected that many hundreds of 
miles now in use by the Spanish authorities will be controlled 
by this Government when formal possession of the island is 
taken. 

Colonel Dunwoody, of the Signal Corps, made an arrange- 
ment to meet a number of telegraph operators at the head- 
quarters of the Signal Corps in the War Department building, 
but the operators, upon learning that if they went to Cuba 
they would be obliged to enlist as privates in the Signal Corps 
at the privates’ pay of about $17 a month, refused to consider 
the Government’s offer. There is an imperative need for tele- 
graph operators in Cuba at once, and this need will increase 
rather than diminish as new lines are acquired. It is probable 
that the Government will have to resort to the expedient of em- 
ploying civilian operators at regular rates of pay. 

Another Washington dispatch of Dec. 8 says: The situation 
in Porto Rico promises to force on this Government for a time 
at least the experiment of federal ownership of telegraph and 
telephone lines. The War Department now controls ail lines 
in Porto Rico and in the evacuated sections of Cuba. The Iatter, 
however, is looked upon as merely transient. In both places 
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the lines are being repaired and the Government is handling com- 
mercial messages after Government matter. The Signal Service 
in charge of this work says it is too soon to draw conclusions 
as to the expense of the service, as the cost, for maintenance 
and long-delayed repairs, is just now more than the income 
from the lines. But in six months from the 1st of January the 
Signal Service expects to be able to furnish some interesting 
data as to the profit in the insular-wire service. 

The military occupation of the lines will naturally continue 
till the establishment of a civil government, and considerable 
interest is expressed as to how the management of the lines will 
be disposed of eventually or whether it will be permanently re- 
tained by the Government. The Signal Service reports the com- 
mercial business on the island wires light at present, owing to 
disturbed business conditions, but what there is of it is expedi- 
tiously and satisfactorily handled by the Government men. 

Telephones are being substituted for telegraph instruments 
on most of the purely military lines, but the work of recon- 
struction in Cuba is very slow as it is at least ten years behicd 
hand in repairs. The latest military line under construction is 
from Nuevitas to Santa Cruz, fifty miles. 


Claims for Cutting Cuban Cables. 


A special dispatch from London of Nov. 23 says: At the meet- 
ing of the Cuba Submarine Telegraph Company to-day the 
chairman, Mr. C. W. Parish, referring to the cutting of the 
cables off the Province of Santiago de Cuba by the Americans, 
said he had requested the assistance of the Foreign Office to ob- 
tain compensation from the United States. The Foreign Office, 
he added, had promised to do its utmost to assist the company, 
but, it was pointed out, it was doubtful if the claim could be ad- 
mitted. | 
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The Mechanical Plant of a Modern Commercial 
Building.—II.' 


BY WILLIAM H. BRYAN, St. Louis, Mo. 
(Member of the Society.) 


“THE next question was as to type of boiler—whether of the 

water-tube or of the ordinary horizontal return tubular 
variety. The writer’s experience had led to the conclusion that 
the water-tube boiler possesses three important advantages: 

Ist. Large capacity in small space. 

2d. Large capacity in single units. 

3d. Safety—particularly with the high pressures required for 
modern steam plants of high efficiency. 

On the other hand, the ordinary boiler has the advantage of 
lower first cost—particularly in the smaller units; simplicity, 
and ease of being cared. for. 

In the above comparison, no preference is given to either type 
of boiler on the score of efficiency; it being the opinion of the 
author that there is no material difference, assuming that both 
boilers are designed, constructed, operated and maintained with 
equal intelligence. It is undoubtedly true that water-tube boil- 
ers are actually showing better fuel economy all over the coun- 
try than the average ordinary boilers, but the latter installa- 
tions are usually small, and rarely receive the skilled attention 
in their construction and operation given the water-tube boiler. 

A consideration of the requirements of the present plant 
clearly “indicated” the adoption of the water-tube boiler, and 
the specifications were drawn accordingly. 

The specifications for Section A covered the boilers erected 
in place, with all the usual fixtures and fittings, brickwork, and 
smoke flue leading to chimney. 

The general scheme of the boiler room as originally outlined 
and as actually adopted, is shown in Fig 1. The boilers were 
designed to burn low-grade slack and nut coal from Southern 
Illinois, and to use St. Louis hydrant water. The boilers and 
furnaces were to have a combined efficiency of at least 70 per 


1Abstract of paper read at the Nineteeth Annual Meeting of the A. S. 
M. E., New York, Dec., 1898. 


THE ELECTRICAL ENGINEER. 


589 


cent. of the calorific value of the fuel when operating at any- 
where between their rated capacity and 20 per cent. above. 

The contractor was to furnish and attach to each boiler a 
smokeless furnace, equivalent in capacity, efficiency, and smoke- 
lessness to the down-draught with lower grate. This require- 
ment was inserted for two reasons: First, this type of furnace 
unquestionably improves the fuel efficiency of the boilers; and, 
second, the plant being located in the heart of the city, it was 
desired to avoid any smoke nuisance, although the city smoke 
ordinance has been declared invalid by the Supreme Court of 
the State. 

The chimney (Fig. 1) was included in the building contract. 
It was located inside a square brick shaft, and was made of 
riveted steel 14 inch thick, resting on a substantial cast-iron 


SIN 


è 
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FIG. 1. 


foot plate. It was lined its entire length with firebrick. Its 
dimensions were 48 inches internal diameter by about 135 feet 
high, above floor level of boiler room. It would ordinarily be 
rated at about 400 horse power. The dimensions were decided 
upon when the building was begun, before any of the computa- 
tions as to actual steam requirements had been made. It was 
assumed that only two boilers would ever be operated at one 
time, and that the stack could be overworked in emergencies, 
as experience has shown to be possible. 


SECTION Asa—HORIZONTAL RETURN TUBULAR BOILERS. 

Thinking that the cost of the water-tube boilers might be 
greater than the owners cared to invest, it was decided to ask 
for alternate proposals on horizontal return tubular boilers of 
as nearly the same capacity as possible. The plant was divided 
into four units, three of which were to be able to do as much 
work as two of the water-tube boilers. The size best suited to 
the space available was 66 inches in diameter by 20 feet long, 
with sixty-four 4-inch tubes 20 feet long. At 12 square feet 
heating surface per horse power, these boilers would be rated at 
131 horse power each, or 393 for three, and 524 for the entire 
plant. 

The chief advantage of boilers of this type is supposed to be 
lower first cost, although this disappears, to some extent, on 
large boilers built for high pressures. The belief is common 
that such boilers cost less for repairs, and are more easily 
operated and cleaned, than the water-tube boiler. While these 
claims have been proven in some cases, the opposite has also 
been shown to be true in other instances, so that the truth of 
either proposition cannot be said to have been established as 

et. 

y SECTION B.—THE ELEVATOR SYSTEM. 

This division presented the most complicated problem en- 
countered, and one on which there was the widest difference of 
opinion among interested parties. Steam elevators had been 
used by the tenants in the old building with entire satisfaction. 
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The architects had recently installed in a large system of ware- 
houses a modern high-pressure hydraulic plant, which had 
displaced a system of steam elevators, and had made an enor- 
mous fuel saving. The engineers had devoted considerable time 
to the study of modern electrical elevators, and recognized that 
they were destined to come into extensive use. They were 
not, however, fully convinced that this was the proper system 
to adopt in the present instance, and were fully aware of the 
advantages of the other two types. It was decided, therefore, 
to so word the specifications that comparative bids would be 
received on all three types. 

Some interesting data was secured from the tenants’ old 
plant. Tests were made on their single passenger and three 
freight elevators on an average busy day. It was found that 
the passenger elevator was in actual motion 47 per cent. of the 
time, and the freight elevators 35 per cent. of the time. To 
determine the loading of the passenger elevators, the 6 foot by 
6 foot car was filled with people who happened to be conducting 
business in the store at the time. Eighteen were crawded into 
the car. Estimating their weight at 2,700 pounds, the loading 
was 75 pounds per square foot, which would seem to be a safe 
figure for passenger cars. 


The tenants indicated their elevator requirements as follows: 
There were to be two passenger elevators, located in the south- 
east corner of the building, each to have a safe carrying capacity 
of 2,500 pounds of live load at a maximum speed of 300 feet per 
minute. These elevators were to be operated by conductors 
and to run between basement and top floor, stopping at all 
floors. The other six elevators were to carry freight only. 
The two southwest elevators were to be operared by conduc- 
tors and to have a capacity of 3,500 pounds at a speed of 225 
feet, operating from basement to top floor, stopping at all floors. 
Their duties were to carry sold goods up to the top floor to be 
packed for shipment. The northwest and northeast elevators 
were to carry 4,000 pounds at 150 feet. The northeast elevators 
were to be operated by porters, to carry packed goods in both 
directions, stopping at all floors. The northwest elevators were 
to carry packed goods from the eighth floor to shipping room. 
They did not run to the basement, nor stop at intermediate 
floors, and were operated without attendants on the cars. The 
dumbwaiter was to be of the electrical type, designed to carry 
200 pounds 100 feet per minute. The contractor was to provide 
ornamental metallic gates on each floor for passenger elevator 
shafts. Separate proposals were invited for safety gates at the 
freight elevator doorways on all floors. 


The original specifications were written to cover hydraulic 
elevators, alternative proposals being invited on electric and 
steam machines capable of doing the same work. Contractor 
was to furnish the machinery complete ready for service, and 
allow. $300 for each passenger car. The travel of the northwest 
elevator was about 87 feet and that of all others, 105 feet. 
Working steam pressure, 120 pgunds. The water pressure for 
the hydraulics was not to exceed 750 pounds at the pumps. 
‘Guide posts, of steel. Cables to be of such number, dimensions, 
and strength, that in case half of them should fail simultaneously, 
the remaining half would carry the maximum load, with a factor 
of safety of 4. Counterbalancing was to be employed as far as 
possible. Complete safety devices were to be supplied, prevent- 
ing excessive speeds in either direction, auton.atic stops at end 
of travel, and other features, such as slack cable stops, buffers, 
grips, etc. The pumping engines were to be two in number, 
each sufficiently large to handle the plant at a piston speed not 
exceeding 100 feet per minute, with the aid of the accumulator. 
Both pumps were to be of the horizontal direct-acting duplex 
type with compound steam cylinders, and outside packed water 
plungers. One was to be of the high duty pattern, having a 
water rate of not over 28 pounds per indicated horse power 
hour. The other pump was to be of the ordinary duplex pat- 
tern, with a water rate not exceeding 60 pounds per indicated 
horse power hour. There was to be a weighted mechanical 
accumulator for the hydraulic system of such capacity that with 
six elevators operating continuously in the same direction, stop- 
ping only at the top and bottom floors, and one pump in opera- 
tion at not exceeding 100 feet piston speed, the elevators would 
do the specified service. The discharge tank was to be located 
in the attic. Contractor was to furnish and erect all necessary 
apparatus, and do all water piping. He was to furnish the lubri- 
cating apparatus, paint the, plant, and submit it to such tests as 
the engineers might require. 
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The determining of the horse power required to operate the 
elevator plant presented many difficulties. There was at that 
time—and still is—a lack of authentic data as to elevator per- 
formance covering wide ranges of service, and it is still impos- 
sible to make such computations accurately. Extreme accuracy, 
however, is not necessary, in view of the fact that it is impossible 
to predict what the average loads and percentages of time in 
operation will actually be ın a prospective plant. 

The problem was finally solved for hydraulic elevators in the 
following manner: The average net horse power required by 
each freight elevator lifting its full live load was 20 horse power. 
and for each passenger elevator, 2214 horse power. There were 
six of the former in operation one-third of the time, but as they 
use no power coming down, the average work done was 20 net 
horse power. The two passenger elevators were assumed to be 
in operation one-half of the time, and their requirements were. 
therefore, 1114; a total for the eight machines of 3114 net aver- 
age horse power. Assuming an average efficiency of 55 per cent. 
from water end of the pump to work done, the horse power of 
water end of the pump would be 56. On the basis of a mechan- 
ical efficiency of 75 per cent. for the pump, the indicated horse 
power of the steam end is 75, the figure already used in deter- 
mining the boiler capacity. 

The electric elevators, however, presented greater complica- 
tions. Tests have shown that where drum machines are coun- 
terbalanced to half the average load, and where the same total 
load is carried both up and down, the net work done is simply 
that necessary to overcome friction, plus an allowance to cover 
the “surge” of energy required at each start. A study of this 
subject, in connection with records of tests made on similar 
plants, indicated that when operated under favorable conditions 
of loads, counterbalancing, frequency of stops, etc., these eleva- 
tors should have an efficiency, running in both directions, about 
as follows: 


The two passenger elevators.........3% k. w. hours per car mile. 
The two southwest freight elevators.4% “ gee ae 
The four north freight elevators. ....4% 


On this basis, the electrical horse power required to keep each 
elevator in motion was found to be 4%, 534, and 6, respectively, 
per car mile. The speeds specified, however, were 3.4, 2.55, and 
1.7 miles per hour, respectively, on which basis 15.9, 14.45 and 
10.2 elevator horse power were required. Assuming that the 
passenger elevators might be in motion one-half the time, and 
the freights one-third, and multiplying by the number of ele- 
vators, the power consumed is found to be 15.9, 9.6, and 13.6 
elevator horse power, respectively; a total of 40, in round num- 
bers. In view of the fact however, that ideal conditions of 
loading and counterbalancing would never be reached, and also 
that uncertainty existed as to the actual number of stops per 
trip; and percentage of time which the elevators would be in 
operation, and in order to avoid any appearance of partiality to 
the electric installation, it was thought wise to increase this al- 
lowance by 50 per cent., and to call the total 60 electrical horse 
power at switchboard. Assuming a combined engine and dy- 
namo efficiency of 80 per cent., the average indicated horse- 
power at cylinders of dynamo engines is 75, as already stated. 

In computing the horse power requtred to drive steam eleva- 
tors, it was presumed that they would be run by direct con- 
nected steam engines in the ordinary manner. The machines 
are almost identical with the electric elevator of the drum type 
operated by worm gear, the direct-connected steam engine 
taking the place of the distant steam engine generating current 
through a dynamo, and transmitting it for use in a direct-con- 
nected electrical motor. The work done by the elevator proper 
is the same in both cases. Assuming the efficiency of the motor 
on the electric elevator to be 83 per cent., the net power con- 
sumed by the elevator mechanism itself is 50 horse power. 
Taking the mechanical efficiency of the steam elevator engines 
at 75 per cent., we arrive at the figure 67 above referred to. 

The clause in the specifications providing for alternative bids 
on electrical elevators stipulated that the elevators were to be 
of the same general character as the hydraulic, modifying the 
design only in so far as necessitated by electrical driving. The 
purchaser agreed to supply electrical current at 220 volts at the 
switchboard. The contractor was to do all wiring from that 
point to elevators. Elevators to be of the single or double 
worm type, with steel worm and gun metal gear. The motor 
was to have an automatic starting device to give the car an 
easy start independent of the operator and cable, returning to 
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the starting point automatically in case of interruption of the 
current. When starting from rest to full speed within five sec- 
onds, the starting current was not to exceed the operating cur- 
rent at full speed by more than 50 per cent. The purchaser was 
to provide a third electrical generating unit of 75 k. w. ca- 
pacity in case electric elevators were adopted. The plant to be 
so designed as to be capable of operating in multiple with the 
lighting system without noticeable interference with the steadi- 
ness of the electric lights. 

The alternate proposals asked for on steam elevators were to 
comply with the same general conditions as before, except that 
the elevators were to be driven by direct-connected steam en- 
gines of the duplex double-acting vertical type. Separate pro- 
posals were invited on an ash-hoist to have a platform of about 
60 inches by 23 inches; capacity, 1,000 pounds; speed, 50 feet; 
travel, about 20 feet. 


SECTION C—DYNAMOS AND SWITCHBOARD. 


The contractor for Section C was to furnish and erect the 
generators and switchboard, with connections between same, as 
located in Fig. 1. Proposals were to state the commercial effi- 
ciency of the generators at 4, 4%, 34, and full load, subject to 
test after the machines were installed. A study of the purchaser’s 
needs showed that they could be best met by a combination of 
arc and incandescent lamps. A preliminary location of arc and 
incandescent lamps was agreed upon, showing approximately 
200 arc and 600 incandescent lamps. In addition, there were 
three motors driving fans in basement, and an allowance was 
also made for small fan motors throughout the house, and about 
I per cent. for drop in the wiring. These were summarized as 
follows: 


200 arcs at 214 amperes, and 220 volts, or 550 


Watts ccd tveatiweeed comeied ooSwwe eee en Sak = 110,000 watts. 
600 —220-volt 16 candle power incandescents 
at 60 wattS .......cceec cence: Mid steutwacww c= 730,000: -** 
For motors, drop, €t@esces cic d bine ce nee ees 4,000 “ 
Total ......... ene ee E eee ... 150,000 “ 


It was decided that this load could be best handled by two 
72 kilowatt generators. As such machines can run at consider- 
able overloads, two-thirds of the total lights could be handled 
with one machine out of service. Three 50 kilowatt machines 
would have been better, but would have cost more. 

The selection of dynamos_ whose rated capacity was equiva- 
lent to the total number of lights connected, may be criticized, 
in view of the fact that ordinarily the max‘mum number of 
lights burned at one time—even for short intervals—is less than 
the number connected, and that. the generators can be over- 
worked considerably for short periods. The anticipated load 
factor, however, was large, and some margin ror growth was 
necessary. No special or reserve machine being provided, it 
was not desired to cripple the plant more than absolutely neces- 
sary when one machine might be shut down on account of acci- 
dent, or for repairs. 

One hundred and fifty kilowatts at the switchboard is equiva- 
lent to 200 electrical horse power. Assuming a combined effi- 
ciency of engine and dynamo unit of 80 per cent., the indicated 
horse power in the steam cylinders is 250, as already stated in 
estimating boiler capacity. 

The question might be asked why the maximum load was 
taken for the boiler horse power, when the average load would 
be much less, and the entire number of lights would probably 
never be burned at one time. As explained above, the work 
done in this building was of such a nature that what is known 
as the “load factor,” or ratio between the maximum number of 
lights operated at one time, and the total number connected 
would be large, and it would sometimes happen that every light 
might be burning. Furthermore, experience has shown that 
more lights and motors are added as business increases and 
the necessity for them develops, so that some margin for growth 
must be allowed. 

A departure from established practice was made in adopting 
a voltage of 220, instead of 110. This was done for three 
reasons: 

First, it was desirable to have an outside connection from a 
central station for use in the event of any serious accident to 
the plant. No central station, however, furnished direct current 
for power at. 110 volts, but two convenient stations offered such 
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service at 220 volts, both being from 220 to 440 direct-current 
three-wire systems. 

Second, it was believed that the electric motors would give 
better satisfaction at this voltage, and stopping and starting 
them would have less effect on the lights, as it was intended to 
run the entire light and power service from the same electrical 
apparatus. 

Third, the distances covered being quite large for an isolated 
plant, both the investment in copper and the “drop,” or per- 
centage of loss in wiring system, were materially reduced. 

It is true that the 220-volt incandescent lamp is not as efficient 
as the 110, and that it costs more, thus increasing the cost both 
of fuel and of lamp renewals. The r1o-volt 16 candle power 
lamp ordinarily used, consumes about 55 watts, and the 220 
volt, about 60. This means 9 per cent. more generating capacity 
and fuel burned. The 16 candle power 220-volt lamp costs from 
23 cents to 25 cents each, and the 110-volt, 18 cents to 20 cents. 
This inferiority is largely due to the fact that the number of 
220-volt lamps in use is still small. The efficiency is improving, 
and the price falling, as the demand increases, and it is believed 
they will, in the not distant future, approximate closely to the 
110-volt lamp. In the present case, it was believed that the 
advantages of the 220-volt system overbalanced the objections- 
named. 


The Long-Schattner Prepayment Meter. 


O NE of the principal, and we may say necessary, requirements 
, of a prepayment meter is its extreme simplicity and cheap- 
ness, in preference to great accuracy over a large range and long 
running power. The sums of money collected are generally 
small and the installations are not of sufficient size to warrant 
the purchase of a complicated and expensive instrument. Be- 
sides, the visits of inspectors are so frequent that long-running 
meters are not required. These considerations, however, do not 
in the least alter the general opinion of engineers that a mechan- 
ical meter is to be preferred for such a class of work, to one 
dependent on electrolytic action, even if the price is in favor of 
the latter. It is true that the mechanical simplicity, freedom from 
frictional errors and capacity of accounting for the smallest 
currents are very great recommendations for the chemical meters, 
but they have certain disadvantages. There is usually a serious 
fall of potential in the cells, and they are liable to corrosion and 
decay. These, however, are somewhat kept in check or elimi- 
nated by high voltages and care. A meter of this class, which 
in principle somewhat resembles the old Edison meter, has, we 


FIGS. 1 AND 2.—LONG-SCHATTNER PREPAYMENT METER. 


understand, lately met with considerable success at Norwich, 
England. It is the. Long-Schattner meter, shown in perspec- 
tive in Fig. 3 and diagrammatically in Figs. 1 and 2, the latter 
being a plan of connections. Referring to the figures, A is a 
lever pivoted at X. At the far end of the lever is suspended a 
copper plate B, which is immersed in a solution of copper sul- 
phate. The box, D, is also of copper, and forms the cathode. 
C is a weight to balance the other side of the lever. K and E 
are cups to hold respectively the coins and standard weights 
with which the collector replaces the coins he removes. F, and 
F: are mercury cups, F, the front one, being filled with mer- 
cury; F., the back one, being half filled with mercury and filled 
up with creosote oil. H, and H: are contact pieces forming a 
bridge across the mercury cups, which bridge is fixed on the 
lever. Rı is a main resistance, across which the voltmeter goes 
as a shunt, and R: is a large resistance going from one mercury 
cup to the other. The purpose of this is to prevent total extinc- 
tion of the light when the switch is open, though there will not 
be sufficient light to serve any useful purpose until the addition 
of more money to the scale-pan closes the contact, F2, once 
more. It also prevents sparking at the mercury surface, since 
the circuit is never altogether opened. The electrolytic cell is a 
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shunt to the resistance, R:, and provided the usual troubles con- 
cerning uniformity of temperature and resistance are duly over- 
come, the loss of weight in the anode plate is strictly propor- 
tional to the quantity of electricity that passes, and therefore, 
with uniform pressure of supply, to the electrical energy used. 
The customer gains nothing by delay in putting in another 
coin, since he has to pay for the current passing to keep his 
lamps burning low; rather he loses by such delay, for the light 
is during that time by no means proportionate to the energy 
producing it. The drop across the meter is, at full load, only 
0.2 volt, or one-tenth of that across the terminals of a gas-electro- 
lytic meter. By the arrangement that the current enters at the 
top of the plate and leaves at the bottom of the containing box 
a uniform deposit is obtained—a matter of some importance to 


FIG. 3.—LONG-SCHATTNER METER. 


the accuracy of the meter, since the resistance of the electrolvte 
is thereby kept constant. The meter registers with any, the 
smallest, current that flows through it, and when correct at any 
load, is so at all loads. The electrolyte is a copper sulphate solu- 
tion of 1.115 specific gravity, in a I per cent. mixture of sul- 
phuric acid and water. The plate and box will last for 700 units, 
after which they must be replaced by a fresh Plate and box at a 
cost of about $1.20. A weight fixed vertically above the axis 
of the lever raises the centre of gravity and secures a quick 
break as soon as the counterpoise overcomes the coins and cop- 
per plate, but the movement is not sufficient to prevént the 
weight even of so small a coin as a three-penny bit trom over- 
balancing the lever and making fresh contact. 


Brooklyn Edison Management. 


The management of the Kings County Electric Light & 
Power Company has decided, says the Brooklyn “Eagle,” to 
. retain General Supt. W. S. Bartow, of the Edison Electric Il- 
luminating Company, as general manager. of the recently con- 
solidated company. Mr. Barstow has been for many years con- 
nected with the Edison Company, and has an enviable record 
for his thorough knowledge of the electrical business as 
well as for executive ability of a high order. E. F. Peck, who 
has been the secretary of the Kings County Company, has been 
appointed assistant general superintendent. Mr. Peck has been 
interested in electric matters in Brooklyn for years, and has 
been connected with the Citizen, Edison and Kings County 
companies. No other changes in the personnel of the manage- 
ment will be made for some weeks and not until the report now 
being prepared by A. M. Young has been presented and acted 
on by the board of directors. 


ELEC. MOTOR AND EQUIP. CO. has been incorporated 
in New Jersey, with headquarters at 781 Broadway, Newark. 
Its capital stock is $100,000, and the organizers are A. J. Miller, 
J. G. Ward, Jr., and F. G. Agens, Jr., all of Newark. The ob- 
jects are to deal in, make, repair, etc., electric motors, appara- 
tus. etc. 
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Conference of the National Municipal League. 


URING the first week of the month a conference of the Na- 
tional Municipal League was held at Indianapolis, when a 
number of clubs were represented, and papers read by men prom- 
inent in city reform matters. Mr. Charles Richardson, of Phila- 
delphia, said in regard to the “model city charter” proposed by 
the committee of the league: “It is unanimous in the opinion 
that the city should be free to choose for itself between the 
policy of leasing its franchises or of retaining and operating 
them for its own benefit in any given case, and should be clothed 
with ample power for acquiring and managing public properties. 
The committee regards the possession of this power as essea- 
tial to protect the interests of the city, and as supplying an 
added motive for the watchful and intelligent participation of the 
people in the affairs of their local government. 

“The committee is also convinced that it has been demon- 
strated by abundant experience that, in the interest of the public, 
when a city grants a franchise to a private corporation, associa- 
tion or individual, the term of such grant should be limited to a 
definite period, not exceeding twenty-one years; in addition to 
any other form of compensation, the grantee should pay the 
city a percentage of the gross receipts from the exercise of the 
franchise; at the end of the period the plant should become the 
property of the city, if the latter so desire, either without fur- 
ther compensation than the original grant, or, if additional com- 
pensation be paid, it should not in any way include or be based 
upon any valuation of or allowance for the franchise itself, which 
at the termination of the grant should ipso facto revert to the 
public; every grant of a franchise should contain ample provis- 
ion, enforceable by forfeiture of the grant, or otherwise, to se- 
cure efficient public service at reasonable rates; every grantee 
should be obliged to render to the city complete accounts of its 
financial condition, including its receipts from all sources and its 
expenditures for all purposes, such account to be public records; 
the books and accounts of the grantee should be at all reason- 
able times open to the examination of the city’s fiscal officer or 
his representatives.” 

The charter report as a whole, a bulky document of over 50 
printed pages, is characterized by an expert as “in some re- 
spects the most socialistic document ever signed by American 
citizens.” 


A Sweeping Municipal Programme at Haverhill, 
Mass. 


A new mayor, Mr. J. C. Chase, has just been elected at 
Haverhill, Mass. He is twenty-eight years old and a clerk in 
a co-operative grocery store. The office carries with it a salary 
of $2,000 a year. The platform of the local social democracy 
platform, on which he has been elected, is as follows: 

Article 1. The acquisition by the municipality of the public 
utilities, such as street railroads, gas and electric light plants, 
and all other utilities requiring a franchise, the same to be oper- 
ated by the operatives, co-operatively subject by direct vote to 
the whole people; the employees to elect their own superior offi- 
cers, but no employee to be discharged for political reasons. 

Art. 2. We demand the abolition of the contract labor system 
on all public works. 

Art. 3. We demand that eight hours constitute a day’s work. 
with a minimum wage of $2 per diem. 

Art. 4. We demand that all salaries and wages paid by the 
municipality be in proportion to the services rendered. 

Art. 5. We demand that the city, when necessary, furnish 
proper food, clothing and shoes to all children who are kept at 
home on account of lack of proper food, clothing and shoes. 

Art. 6. We demand that the full powers of the municipality be 
exercised for the relief of the unemployed, not by charity, but by 
the establishment of public works for their employment. 

Art. 7. We demand the abolition of grade crossings and every 
other menace to human health and life. 

Art. 8. We demand that the burden of taxation be distributed 
in exact proportion to the holdings of each citizen. - 
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Art. 9. We demand the abolition of all secret sessions of the 
City Council, and that a public record be kept of the vote of each 
member on all questions. 

Art. 10. We demand the adoption of the principles of the ini- 
tiative and referendum and proportional representation. 

Art. 11. We demand that all officers be subject to recall by the 
respective constituencies. , 

Art. 12. We demand the abolishment of secret balloting in the 
City Council. 

Mayor Chase proposes to bring each plank in the platform for- 
ward and to make a “fighting issue” of it. He does not state 
what the “burden of taxation” is going to be as the result. 


Municipal Lighting Row in Berlin. 


The Municipal Council of Berlin recently determined to ap- 
prove a contract between the municipality and the various Ber- 
lin electrical works, according to which these firms and com- 
panies will supply electricity to the city till the year 1915, while 
the municipality will participate to a considerable extent in the 
profits. A violent controversy has raged for some time around 
the question of the contract. The Social Democrats for once 
found themselves in agreement with the members of the reaction- 
ary parties in advocating a municipal monopoly in electricity. 
Those who supported the companies were attacked as represen- 
tatives of the worst form of “capitalism.” The Berlin magis- 
tracy was accused of pusillanimity in declining to follow the ex- 
ample of much smaller towns in taking over the responsibility 
for electric lighting and electric motive power. The view ulti- 
mately prevailed, however, that the electric industry was still ın 
an early stage of its develop:nent, and that new inventions might 
easily place the capital value of the existing works and machinery 
in a doubtful position. The contract was finally approved in the 
Municipal Council by 66 votes to 51. 


ROCHESTER, N. Y.—Mayor Warner has filed a memoran- 
dum with the City Council recommending the construction of a 
municipal plant as soon as the present contract with the Gas & 
Electric Co. runs out. The cost of city lighting in 1898 is put 
by him at about $230,000. 
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Data on the Efficiency of Electric Pumps. 


TE two accompanying diagrams will be interesting as show- 
ıng graphically just what efficiency one may expect to ob- 
tain with an electrically driven mine pump. This test was run 
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on an I1 x 12 horizontal triplex pump manufactured by Henry 
R. Worthington, New York, and driven through a double re- 
duction of machine cut spur gearing by two 65 h. p. General 
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Electric Co. alternating current motors. The speed of the mo- 
tors was 450 revs., and that of the pump 45, making a total gear 
ratio of 10 to 1. The normal capacity of the pump was 1,250 
gallons per minute, the head 350 feet. 

The first test (Fig. 1) was run at constant speed and a variable 
head. The voltage of the motors was kept constant at 220, and 
the frequency constant at 60 cycles. The head was measured by 
pressure gauges on the delivery pipe, the quantity of water by 
the plunger displacement, less an allowance of 2 per cent. for 
slippage. The total input at the motors was measured by watt- 
meters placed in the main circuit. The following readings were 


taken : 

Total Head in EFFICIENCIES. Power 
Volts pressure feet Pump Motors Set factor Amps 
220 25 57.5 53-7 82.7 44.4 72.6 63. 
220 50 IIS. 67. 86.3 57.8 82. 82. 
220 100 231. 76.1 83. 67. 88.5 133. 
220 152 350. 80.1 86.5 69.3 85.6 198. 


The second test (Fig. 2) was run under a constant head at 
variable speed, the pressure being kept steady at 100 pounds 
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per square inch, and the voltage at 220. The following readings 
were taken: 


Gals. per EFFICIENCIES. Power 
Cycles minute Pump Motors Set factor Amps. Volts 
25 490 72.3 77-4 56. 86.5 140 74 
40 795 77-5 83.6 64.8 86.8 140 147 
50 1,040 78.2 86. 67. 86. 140 187 
60 1,350 78. 87.3 68. 85. 140 220 


The test was run under the supervision of disinterested engi- 
neers, the efficiency curves being plotted directly from the data 
obtained. The first curve represents the efficiency of the motor, 
the second curve the efficiency of the pump and gearing, and the 
third curve the efficiency of the complete set from the wire to the - 
water column. 

Considering that the water end had six single acting outside 
packed plungers and that the pump had just come from the shop, 
all the working parts being stiff and not yet’ having worked 
down to a perfect bearing, the results obtained are thought to 
be remarkably good. : 


ORE SEPARATION.—The Ball Induction Ore Separating 
Company, of New York City, has been formed for the purpose 
of buying, selling, owning and controlling letters patent on 
mechanical, electrical and chemical devices for gold and silver 
mining. Capital subscribed, $1,500, with the’ privilege of in- 
creasing to $5,000,000. The shares are $100 each, and are held 
by Edgar M. Hoagland, Otis S. Sage, Clinton M. Ball, James 
Sheldon, Jr., and Willis S. Merriam, all of New York City. 


The Paris Exposition of 1900. 


BY FRANCIS E. DRAKE. 
(Director of Machinery and Electricity, U. S. Commission.) 


TROUGH occupying only about one-half the area of the 
World’s Columbian Exposition at Chicago, the Paris Ex- 
position of 1900 will have great opportunity for the satisfactory 
presentation of the Arts of Peace. The location of the grounds 
is practically in the heart of Paris and, lying, as they do, on both 
sides of the River Seine, affords an unrivalled opportunity for 
providing comfortably for great crowds.’ 

The great main gate of the Exposition will be placed at the 
historic Place de la Concorde, and will be capable of caring for 
65,000 people an hour. Scores of other entrances will be pro- 
vided, so that each section of the city may be amply accom- 
modated. 

On the south side of the River Seine the greater majority of 
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three-fourths of the exhibits. The palaces on this space will de 
built around three sides of the rectangle and are named as 
follows: Palace of Agriculture, Palace of Electricity, Palace of 
Machinery, Palace of Transportation and Civil Engineering, 
Palace of Textiles and Textile Fabrics, Palace of Mines and 
Metallurgy, Palace of Chemical Industries, and Palace of Ed:- 
cation and Liberal Arts. 

The great Eiffel Tower, which was such a conspicuous at- 
traction at the Paris Exposition of 18890, will remain at the north 
end of the Champs de Mars, and again interest and attract all 
visitors to this great Fair. 

On the north, or right, side of the river, will be found, be- 
ginning at the Place de la Concorde, in the order named, the 
two permanent Art Palaces, a section of Old Paris, Palace of 
Horticulture and Arboriculture, the Hall of Social Economy and 
International Congresses, and the Palace of the Trocadero and 


Trocadero Gardens, wherein will be located the exhibits of the 


Colonies. 

At the Park of Vincennes, some eight miles distant, will be 
located an annex to the Exposition proper, where the railway 
exhibits will be placed, also the automobile, bicycle and similar 
displays. At this annex provision will be made for international 
athletic sports, and, owing to the attractive character of the 
park, thousands of people will visit this annex daily. Ample 
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the principal palaces and attractions will be installed. The Es- 
planade des Invalides, a rectangular tract lying immediately 
north of the Hotel des Invalides, will contain palaces devoted 
to the exhibition of general manufactures. This tract will be 
` connected with the grounds on the north side of the river and 
the Champs Elysees by the magnificent new bridge of Alex- 
ander III.. now under construction. From the Esplanade des 
Invalides to the Champs de Mars, along the left bank of the 
river, will be placed the official pavilions of the great nations, 
amongst which will be the building of the United States. Be- 
tween the bridge of the Invalides and the Champs de Mars 
will be placed the buildings devoted to the exhibits of the Army 
and Navy. Between the Champs de Mars and the river will be 
placed a building devoted to marine navigation and another to 
contain the exhibits pertaining to forestry and fisheries. 

On the famed Champs de Mars will be found the several great 
palaces of the Exposition, in which will be housed practically 


1An article with several illustrations, in regard to the Exposition and 
man engineering features, appeared in The Electrical Engineer, Oct. 27, 
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PALACE OF MACHINERY AND ELECTRICITY, CASCADE AND BASINS, PARIS EXPOSITION, 1900. 


means of transportation from the Exposition proper will be 
provided, both by rail and boat. 

The part which machinery and electricity will play in this 
coming Exposition is a more important one than ever assumed 
by these two great industries in former expositions. In a gen- 
eral way it may be said that but few important changes 
or improvements will be shown in the service of the 
Paris Exposition over the Columbian Exposition of 1893. 
The French classification, however, is a distinct advance ove 
that of any previous exposition, inasmuch as it provides for the 
installation of the finished product together with the machinery 
and processes used in connection therewith. Under this classi- 
fication collective exhibits will be most successful in presenting 
to the visitors a clear understanding of the state of the art in that 
particular industry. 

The great service power plant of the Exposition will occupy 
a favorable position in the main group of buiidings. It will be 
installed immediately adjoining the space allotted for the ex- 
hibits of electrical and other machinery, and any benefit which 
might naturally accrue to the builder of machinery ‘nstalled in 
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the service plant, will be accentuated and made more apparent 
by reason of its being located in close proximity to the exhibits 
not offered for regular service. The capacity of the boiler plant 
for the service of the Exposition will be approximately 20,000 
h. p. The two plants will feed into one general system of mains 
and distributors, and either, or both, may be utilized at the same 
time, as occasion requires. 

The engines and generators for this power plant will be placed 
in close proximity to the underground subways carrying the 
steam and other mains. Each power unit must be of the direct 
connected type; the generator armature being mounted direct 
upon the extended shaft of the engine. The designation of these 
units, according to the Exposition nomenclature, will be “Elec- 
trogene Groups.” It is proposed by the administration to divide 
the total power comprised in the various Electrogene Groups 
required, equally among the French and foreign builders. From 
present indications manufacturers will offer Electrogene Groups 
largely in excess of the requirements of the Exposition. No ac- 
tual contracts have as yet been made for either the French or 
foreign sections, except a nominal arrangement entered into 
some time ago with three German manufacturers, who desire 
to furnish an aggregate approximating 5,000 h. p. 
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luminated by vari-colored lights, thus making a most brilliant 
and striking attraction for the evening. A very ingenious scheme 
has been undertaken in connection with this Chateau d’Eau. 
All of the water used in the power plant for condensing purposes 
is to be discharged through the Chateau d’Eau, and the cascades 
surrounding it, thus making use of this water in artistic effects, 
and obviating the necessity of pumping from the river another 
great volume of water simply for fountain use. 

There will be no regular compressed air service established 
by the Exposition Administration, but arrangements will be 
made with the City Public Service Company, whereby com- 
pressed air mains will be brought into the Exposition buildings 
and air service offered to the exhibitors at the regular city rates, 
less 10 per cent. 

The administration has considered well the necessity for mak- 
ing the gallery space in the various palaces as accessible to the 
public as possible, and provision has been made, not only for 
numerous vertical elevators of steam, electric or hydraulic type, 
but for a large number of inclined elevating ways, or “rolling 
carpets,” to carry the passengers easily and speedily from the 
crowded ground floor to the galleries, where many interesting 
and instructive exhibits will be installed. The limited ground 


SECTIONAL VIEW OF POWER PLANTS AND MACHINERY HALL, WITH ORNAMENTAL CHIMNEY, PARIS EXPOSITION, 1900. 


The location of the Electrogene Groups operating as generat- 
ing units for the power plant, will be within. the regular- exhibit 
space devoted to the Department of Machinery and Electricity. 
Electricity will furnish the motive power for the operation of an 
intramural elevated railway, which will encircle the Champs de 
Mars, pass in front of the main palace on the Esplanade des 
Invalides, and along the Quay d’Orsay from the bridge of Alex- 
ander III., to the Eiffel Tower. 

Not all of the main palaces will be lighted at night. The 
Palace of Manufacturers, Palace of Electricity, Palace of Trans- 
portation and Civil Engineering, Palace of Textiles, and, per- 
haps, one or two other palaces will be well illuminated every 
evening. The great Hall of Fétes, which occupies a central post- 
tion in the Palace of Agriculture, will be illuminated brilliantly 
whenever in use for evening gatherings. The Palace of Educa- 
tion and Liberal Arts, Palace of Mines and Metallurgy, Palace 
of Chemical Industries, and Palace of Agriculture will not be 
equipped for evening illumination. 

It is the Palace of Electricity to which all eyes will naturally 
turn at night, and, as its main facade reaches across the entire 
width of the open plaza in the centre of the Champs de Mars, 
splendid opportunity will be afforded for the attractive treatment 
of the architectural features of the exterior of this palace. Imme- 
diately in front of the Palace of Electricity is the grand Chateau 
d’Eau, which, as planned, will assume the character of an im- 
mense fountain with a series of cascades, all to be effectively il- 


area at this Exposition makes. necessary the husbanding of all 
available gallery space. On the Champs de Mars there will be 
installed fourteen of these elevators, or “escaladers,” which will 
have a capacity each of not less than three thousand passengers 
per hour. A fee not exceeding two cents for each passenger 
will be charged for the use of these ‘‘escaladers.” 

The exhibit of automobiles, or horseless carriages; trolley 
cars, railway trains, etc., will be made in the special pavilions 
provided at the annex in the Park of Vincennes. A special 
track will be provided there for trials and tests, and for the 
daily speeding of the various automobiles, bicycles, tricycles, etc. 
The electric vehicle is at present very popular in Paris, and will 
no doubt come in for its full share of interest. 

In addition to the Contemporary Exposition, the official clas- 
sification provides for the installation of a retrospective exhibit, 
which shall present an historical view of the progress in all 
branches of industry during this century. The department of 
electricity has been especially favored in this regard by the con- 
struction of a special Salon d’Honneur within the Palace of 
Electricity, where the retrospective exhibit covering the great 
field of electricity may be properly undertaken, and where the 
personal exhibits of the great inventors of the century, and the 
collective exhibits of associations or individuals may, in their 
several ways, illustrate the evolution and advance of science. 

For the information of those interested in the organization 
of the technical service under the Director-General of Exploita- 
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tion, it is desirable to state that the mechanical installations will 
be under the immediate direction of M. Ch. Bourdon, professor 
of the Central School of Arts and Manufactures. The work of 
this department falls under two distinct categories. The first 
relates to the execution of the necessary installations for motive 
‘power, and may be subdivided as follows: 

(a) Production of Steam—ist. Installation of boilers; 2. Con- 
struction of flues and chimneys. 

(b) Distribution of Water and Steam—ist. Construction of 
subways; 2d. Installation of steam mains, etc. 

(c) Production of Power—Installation of Electrogene groups. 

The distribution of motive power is practically assigned to the 
Service of Electric Installations. 

The work under the second category is of an administrative 


THE PLAN FOR “ESCALADERS"” OR INCLINED ELECTRIC ELE- 
VATORS. 


order, and especially concerns the general conditions of ex- 
ploitation of the boilers and electrogene groups and such other 
apparatus as is required for the furnishing of the steam for 
power service. 

The total mechanical power furnished will be in the neighbor- 
hood of 20,000 h. p., of which 15,000 h. p. will be for electric 
lighting and 5,000 h. p. for motor service. These figures, while 
not absolutely correct, are those used by the administration 
as the basis of the installation. 

In the two power plants the boilers will be placed in two lines 
of batteries with the boilers back to back. Ample space for 
general circulation of the public has been provided. 

The following conditions have been established for the installa- 
tion of boilers: 

GENERAL CONDITIONS OF INSTALLATION AND EXPLOITA- 
TION OF STEAM BOILERS. 


Article 1. General Requirements——The steam required for 
the production of motive power for the Universal Exposition of 
1900 will be produced by two distinct plants; one called “Usine 
La Bourdonnais,” being reserved for French builders, which 
will be placed in a court of 117 by 40 meters situated between 
the Palace of Electricity, Palace of Agriculture, Palace of Ma- 
chinery and the passage along the Avenue de la Bourdonnais; 
the second, reserved for foreign builders, will be placed in a 
court situated next to the Avenue Suffren, and called “Usine 
Suffren.” 

These boiler plants will be formed by groups of boilers, each 
group being able to produce under normal conditions a mini- 
mum of 22,000 pounds and a maximum of 44,000 pounds steam 
per hour. 

The administration of the Exposition will not contract for 
more than one group with the same builder. 

Art. 2. Special Requirements.—As the apparatus installed un- 
der these articles will also be considered as exhibits, the condi- 
tions of the General Regulations of the Exposition will apply 
to these groups. 

The apparatus will be submitted to the examination of the In- 
ternational Jury and admitted to compete for awards. In con- 
sequence of this particular stipulation the furnishing of these 
apparatus will be made under the same conditions as govern 
other exhibited apparatus, that is, nothing will be granted to the 
exhibitor as allowance for expense except for the installation 
and exploitation of the apparatus, which remuneration is speci- 
fied in Art. 10, below. 

Art. 3. Conditions of Installations.—The installation of the 
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apparatus will be made according to plans established by the 
builder and accepted by the Director-General of Exploitation on 
a favorable report of the Technical Committee, and annexed to 
each copy of the contract. The builders will conform to the 
regulations enjoined by the administration concerning public 
safety. 

Foundations.—The administration will furnish the necessary 
floor space to the exhibitors, who will provide all foundations 
and accessory works at their own expense. 

The materials employed for the construction of these founda- 
tions will remain, after the Exposition is over, the property of 
the builders, who may remove or abandon them, as they may 
elect. 

Chimney Flues.—The main flues for smoke from both boiler 
plants will be established at the expense of the administration. 
Junction pieces will be prepared to receive the ends of the flues 
from the different groups of boilers. The private flues connect- 
ing the boilers to the main flues will be made by the contractors 
at their expense, after the approval of the plans by the Director- 
General of Exploitation. 

Smokestacks.—A large smokestack will be established by 
the administration for each boiler house. 

Steam Pipes.—The administration will furnish the main piping 
connecting the boiler houses with the engine rooms and the dii- 
ferent parts of the Exposition where steam is required, but each 
builder must furnish at his own expense the connection from 
his boilers to said main pipes. 

Feed Water.—The administration will furnish main feed water 
pipes through which will be conducted the water required for 
the boilers, but contractors must connect their feed tanks or 
pumps to these mains. 

Sewerage.—General sewer pipes will be established by the ad- 
ministration. The contractors will be required to make at their 
expense the connections to sewers from the boilers, blow-offs, 
drains, etc. 

Condensers.—To avoid the escape into the atmosphere of the 
steam used in the different auxiliary apparatus, the administra- 
tion will erect independent condensers into which this steam will 
be evacuated. Main overflow pipes for these condensers will 
also be established by the administration, but the contractors 
must connect their apparatus thereto at their own expense. They 
must also establish a security escape into the open air. 

Art. 4. Technical Conditions. Security.—The steam apparatus 
must comply with the conditions of French laws and regulations 
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concerning public security, unless exceptions have been granted 
by the Minister of Public Works; that is, apparatus built ac- 
cording to legal requirements and subjected to official security 
tests established by law in the originating country may be ac- 
cepted upon the proper recognition of such requirements and 
tests being in consonance with French law. The administration, 
on the advice of the Technical Committee, reserves the right 
to require such other safeguards or safety appliances as it may 
deem necessary for apparatus working near the public aisles and 
passageways. 

Plans of Apparatus.—Plans of the proposed apparatus for the 
production of steam as well as the auxiliary apparatus therefor 
must be previously submitted to the Director-General of Ex- 
ploitation, when they will be examined by the Technical Com- 
mittee. 

Each contract concerning the furnishing of steam will be ac- 
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cepted by the administration only after a favorable report of the 
Technical Committee, a copy of which must be annexed to each 
copy of said contract. 


The boilers and their accessories must be established and the 
conditions of regulation carefully observed for a normal working 
pressure of 156 pounds per square inch. 

Plans of Installation—General and detailed drawings must 
also be submitted to the Technical Committee, this committee 
prescribing the conditions to which the builders must conform 
in the installation they undertake. 

The committee may particularly require satisfactory arrange- 
ment concerning the installation of the boilers for the chim- 
ney flues, water pipes, steam pipes, etc. All feed pipes, etc., 
must be installed and maintained in perfect condition. 

The furnaces shall be constructed so as to avoid the produc- 
tion of opaque smoke, the fuel adopted by the builder being 
carefully selected with this end in view. 

Art. 5. Measuring and Controlling Apparatus.—The builders 
agree to mount on their boilers such indicators, gauges or veri- 
fication apparatus as the Director-General of Exploitation may 
deem necessary, and to have such experiments made as the 
Technical Committee or Jury of Awards may demand. 

The builders will furnish, mount and keep in repair at their 
own expense during all the time of the Exposition, a suitable 
water meter of one of the patterns accepted by the administra- 
tion, to be installed on the pipe supplying the feed water to 
their boilers; readings of the meter to be taken every day by 
the inspector of mechanical service, who shall keep the key to 
such water gauge; two seals to be placed by said inspector on 
the feed and outlet pipes of the meter. 

The builders agree not to blow off the boilers except in the 
presence of said inspector, and will make sure that the evacua- 
tion and overflow cocks are closed in due time, so as not to 
show erroneous results concerning the vaporization. 

A special steam outlet will be located between the boiler and 
the main throttle valve, according to the conditions to be pre- 
scribed by the Director-General of Exploitation, which will per- 
mit the measurement of the water carried away by steam. Ar- 
rangements will also be made for the reading of the tempera- 
ture of the gases escaping from the furnaces and for analyzing 
same. 


Art. 6 Duration of Service.—The duration of service is that 
of the exposition itself; that is, from April 15 to Nov. 15, 1900, 
205 days. The administration reserves the right to vary this 
period not exceeding thirty days, in which case no modification 
concerning the remuneration allowed will be made. 

Art. 7. Date of Delivery.—The contractors agree to begin 
the masonry work for the foundations not later than Oct. 15, 
1899. If at that time they have not taken possession of the 
space granted to them, and are unable to show satisfactory 
progress in the construction of the apparatus and in arrangement 
for prompt delivery, thus assuring the administration of the ful- 
filment of their obligations—the right to cancel without in- 
demnity the contract between the administration and the con- 
tractor, is reserved to the Exposition officials. 

The said contractors must complete the installation of their 
groups on or before March 1, 1900; on this date the furnaces 
will be heated and the boilers submitted to trial by the builders 
themselves under the contro] of inspectors. An official report 
will be made stating the results. These trials may be renewed 
at any time during the Exposition at the option of the adminis- 
tration. 


Art. 8. Daily Service. —The duration of each day’s service 
and the duration of working hours will be determined by the 
Director-General of the Exposition according to service require- 
ments. The builders agree to furnish at any time the maximum 
amount of steam they have undertaken to supply. 

The Director-General of the Exposition will establish between 
the several builders an equalization of work, so as to permit 
proper working hours and resting periods for facilitating the 
visiting, cleaning and repairing of apparatus without causing 
any inconvenience to or disruption of the regular service. 

Art. 9. Financial Conditions.—The feed water will be fur- 
nished free of charge, according to the conditions of Art. 3. As 
explained in said article, the chimney flues as well as the general 
steam, feed. sewerage and overflow pipes. will be furnished by 
the contractors at their expense. as well as all dampers. cocks, 
gutters and, in a general way, all other accessories required. 

The administration will furnish the boiler house. The fuel, 
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necessary employés and all other expenses concerning the in- 
Stallation, as well as for the exploitation and trials, will be at 
the expense of the builders. The exploitation will therefore en- 
tirely be at the expense of the builders, particularly that which 
concerns fuel, employés, etc., and these expenses will be settled 
directly by them without any interference by, or responsibility 
resting on the administration, which will in no case assume any 
expenses incurred inside the grounds of the Exposition by the 
builders engaged to furnish the steam. 

Within the grounds no fuel ashes, etc., will be allowed to be 
stored, except in sacks. 


The remuneration allowed to builders includes: 


1. A fixed sum representing the administration’s contribution 
toward the expenses of installation of boilers and their acces- 
sories. This sum is fixed at $289.50 per 2,200 pounds of produc- 
tive capacity of steam per hour as contracted for by the admin- 
istration, and appearing on the private contract of each bidder. 

This productive capacity will be determined by the Technical 
Committee, and will, in any case, not exceed 122 pounds per 
square foot of grate surface. 

2. A sum representing the administration’s contributien to 
the expense of exploitation, which sum is fixed at 85 cents per 
2,200 pounds of steam effectively produced from the opening to 
the close of the Exposition, and during the working hours fixed 
by the Director-General of Exploitation. 

Art. 10. Terms of Payment.—The remuneration above stipu- 
lated will be paid to contractors as follows: 

On July 10, 1900, payment of the steam produced from the 
beginning of the Exposition up to and including June 15. On 
Sept. 10, 1900, for the steam produced from June 15 to Aug. 15. 
One month after the close of the Exposition the balance for the 
steam produced after Aug. 15. That portion of the remunera- 
tion allowed toward first cost of installation will be paid in 
thirds.on the same dates. 

Art. 11. Penalties Exacted for Delays.—In the event of delay 
beyond the time fixed in Art. 7, for the installation of the 
units, the administration will exact the following penalties and 
will deduct same from any sums which may ultimately be due 
to contractors from the Exposition: 

1. A penalty equal to the allowance corresponding, for the 
service referred to, to the normal service of the group during a 
working day of seven hours. 

2. A penalty on the allowance made for installation expenses 
which will be calculated by multiplying the amount of this re- 
muneration by a coefficient of reduction equal to the ratio 
of the number of days delayed, to the total duration of the 
Exposition. 

Art. 12. Cancellation of Contracts for Excessive Delays.—If 
the apparatus is not in condition to furnish a regular service 
beginning with May 15, 1900, the administration reserves to it- 
self the right to cancel the contract made with the builder with- 
out indemnity being due to either party, and without remunera- 
tion for installation expenses to be paid by the administration. 

Art. 13. Penalty in Event of Interruption to Service.—In 
case of interruption to the regular service, aside from the resting 
hours fixed by the Director-General of Exploitation, the con- 
tractor will have imposed by the administration for each day 
of said interruption, a penalty equal to the allowance correspond- 
ing, for the apparatus referred to, to the normal service of a day 
of seven working hours. 

If this interruption exceeds a period of ten days, a second 
penalty will be exacted and deducted from the remuneration pro- 
vided by the administration toward the installation expenses, 


which penalty will be calculated by multiplying the amount of 


such remuneration by a coefficient equal to the ratio of the num- 
ber of days of delay to the total duration of the Exposition. 
Art. 14. Accounts.—The administration reserves the right to 
take for the regulation of the accounts any steps necessary or to 
make tests and trials so as to be informed as exactly as possible 
concerning the power produced by the boilers and accessories. 
Art. 15. Regulations.—The builders agree to conform to the 
laws and regulations established by the Director-General of Ex- 
ploitation. The hours of entrance and exit of the cars bringing 
the fuel or taking away ashes will be particularly determined. 
Art. 16. Fmployés.—The Director-General of the Exposition 
will retain the right to require the discharge of any agents or 
emplovés in the service of contractors for insubordination, in- 
capacity. intemperance or want of probity. 
Art. 17. Responsibility.—The builders agree to take all neces- 
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sary precautions against accidents to visitors. They will be held 
responsible by the administration for all damages caused by their 
material, apparatus or employés. 

Art. 18. Medical Service.—The builders being considered as 
exhibitors, as stipulated in Art. 3 above, will not be classed as 
contractors for tie masonry work required; therefore the amount 
of their contracts will not be submitted to the customary deduc- 
tion of 1 per cent. for medical service required in Art. 16 of Gen- 
eral Conditions. On the other hand, the employés of the build- 
ers in case of injury or accident, will receive only the “First 
help to the injured,” the regulations of Art. 3 and 4 of the Arréte 
Minijstériel not applying to them. 

Art. 19. Disagreement.—Disagreements between the adminis- 
tration and contractors must be, previous to any definite action, 
examined by three competent members of the Technical Com- 
mittee. One of these members will be chosen by the Commis- 
sioner-General of the Exposition, the second by the contractor 
and the third will be chosen by the two first-named members. 

The contractors agree to withhold any procedure or action at 
law until after having submitted the disagreement to the Council 
of Arbitration as above provided for. 

The controlling minds of this great undertaking have not lost 
sight of the artistic side of questions surrounding the service 
power plant, and in the construction of the chimneys for the two 
boiler plants ample provision has been made for the zsthetic 
treatment of the exterior of the towering stacks which will con- 
duct the gases from the furnaces. 

Twa monumental chimneys have been designed, each to be 
ornamented in a manner indicated in the figure. The height of 
each will be 230 feet above the-level of the Champs de Mars, 
the inside diameter at the base 28 feet, and at the summit 23 
feet. These chimneys are. to be illuminated at night by either 
gas or electricity, and will thus trace a striking outline upon the 
dark background of the sky. 

In appropriating funds for the power plant the administration 
has, upon the advice of the Technical Committee, provided a 
minimum sum which may be said to be only about one-third of 
the allowance made for the use of power units at the Columbian 
Exposition of 1893. The great commercial rivalry between the 
principal nations of Europe has been a factor in determining the 
course of the administration. Many large concerns would have 
granted the use of engines and dynamos during the period of 
the Exposition without charge, providing advantageous arrange- 
ments of space, etc., could have been assured them. It was after 
mature deliberation, however, that the authorities settled upon a 
very nominal compensation which should apply alike to French 
and foreign manufacturers. 

The details and conditions surrounding the tenders of electro- 
gene groups are recited at length in the following programme: 


GENERAL CONDITIONS OF INSTALLATION AND EXPLOITA- 
TION OF ENGINE DYNAMO GROUPS. 


Art. 1. General Requirements.—The electrical energy re- 
quired for the Paris Exposition of 1900 will be produced by en- 
gine dynamo groups, the steam engine of which will operate 
condensing; the generator armature to be mounted direct on 
the engine shaft, thus excluding all cables and belts. 

The administration will contract either with one builder only 
for the combined group, or simply with the builder of the steam 
engine and with the builder of the generator. 

Art. 2. Technical Requirements.—The steam in the main 
pipes will have a mean effective pressure of 142 pounds per 
square inch; this pressure may vary Io per cent. either above or 
below normal. 

The electric current generated will be delivered to a switch- 
board furnished by the contractor. The following voltages will 
be permitted: Continuous current, 125, 250 or 500 volts; alternat- 
ing current, 2,200 volts with a frequency of 50; three-phase cur- 
rent, 2,200 volts with a frequency of 50. 

Art. 3. Special Requirements.—As the apparatus installed un- 
der these articles will also be considered as exhibits, the condi- 
tions of the General Regulations of the Exposition will apply 
to these groups. The apparatus will be submitted to the ex- 
amination of the International Jury and admitted to compete for 
awards. In consequence of this particular stipulation the fur- 
nishing of these groups will be made under the same conditions 
as govern other exhibited apparatus, that is, nothing will be 
granted to the exhibitor as allowance for expense, except for 
the installation and exploitation of the apparatus, which remun- 
eration is specified in Art. 9 below. 
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Art. 4 Conditions of Installation The installation of the 
apparatus will be made according to plans established by the 
builder and accepted by the Director-General of Exploitation on 
a favorable report of the Technical Committee and annexed to 
each copy of the contract. The builders will conform to the 
SrA enjoined by the administration concerning public 
safety. 

Foundations.—The administration will furnish the necessary 
floor space to the exhibitors, who will provide all foundations 
and accessory works at their own expense. 

The materials employed for the construction of these founda- 
tions will remain, after the Exposition is over, the property of 
a builders, who may remove or abandon them, as they may 
elect. 

Piping.—The steam engine builder will establish at his ex- 
pense special piping to his engine from the main steam pipe pro- 
vided by the administration. A throttle valve will be supplied 
by the engine builder at the junction of his piping with the Ex- 
position mains. 

The engine builder will also furnish and erect the feed water 
pipes and evacuation pipes for the hot water of condensation as 
well as all necessary valves, traps, etc., to be placed at the junc- 
tion with the main piping. 

The pipes conveying live steam and cold water as well as for 
the outlet of the hot water from condensation will be placed 
in underground conduits connecting the engines with the under- 
ground galleries in which are installed the main distributing 
pipes. These main galleries and pipes will be established by the 
administration, and the private piping will be installed by the 
exhibitors at their expense. Special regulations will fix the de- 
tails to be observed concerning valves and joints. 

Switchboards.—Each generator will be provided with a switch- 
board having the necessary means of interruption and protec- 
tion such as are usually employed, also current measuring ap- 
paratus to be approved by the administration. The administra- 
tion also reserves the right to require the use of current regis- 
tering apparatus. 

For the alternating current generators the contractors will be 
obliged to furnish and install the necessary transformers for 
the distributing stations, so that the current of those alternators 
may be rendered available. 

Art. 5 Duration of service.—The duration of service is that 
of the Exposition itself, that is, from April 15 to Nov. 15, 1900, 
205 days. The administration reserves the right to vary this 
period not exceeding thirty days, in which case no medification 
concerning the remuneration allowed will be made. 

Art. 6. Daily Service—The duration of each day’s service and 
the duration of working hours will be determined by the Di- 
rector-General of the Exposition according to service require- 
ments. The builders agree to furnish at any time the maximum 
amount of powef they have undertaken to supply. 

The Director-General of the Exposition will establish between 
the several builders an equalization of work so as to permit 
proper working and resting periods for facilitating the visiting, 
cleaning and repairing of apparatus without causing any incon- 
venience to or disruption of the regular service. 

Art. 7. Measurement of Energy.—The administration, with 
the assistance of the contractor’s employés, and at his expense, 
will make such experiments and tests as are necessary to ascer- 
tain if the engines and generators are capable of furnishing the 
power stipulated in the private contracts. An official report will 
be made concerning these tests. At any time during the Expo- 
sition period these tests may be renewed to verify the previous 
reports. 


Art. 8. Financial conditions.—The live steam required by the 
engines and water for condensing will be furnished by the ad- 
ministration free of charge. 

The builders will receive: 


1. A fixed sum to remunerate them for a portion of the prime 
installation expehses. 


2. A sum proportionate to the number of hours of work at the 
normal rating of the group as accepted by the administration. 
These sums will be fixed according to the power of the units as 
determined in the private contracts and in accordance with the 
following tables. 

Sums representing amount contributed by the administration 
toward the first cost of installation are given in Table I. 

In the event of the maximum horse power accepted by the 
administration from foreign builders being such as to make the 


—— 
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total remuneration based on Table 2 greater than the total sum 
for this service as established in Table No. 1, a proportionate 
reduction will be made on the horse power allowance for each 
builder which shall be commensurate with the increase in total 
horse power over the limit established by the appropriation. 


TABLE NO. 1. 

Engine. Dynamo. Together. 

Total maximum contribution.......... $40,330 $19,300 $65,630 
Amount allotted to the French Section 

(plant La Bourdonnais)............ 23,165 9,650 32,815 
Amount allotted to foreign Section 

(plant Suffren).. ... APEE ees 23,165 9,650 32,815 
TABLE NO. 2. 

Allowance per 1 h. p. Engine. Dynamo. Together. 
For the first 1,000 h. p...... Keempeecwene 1.92 $0.78 $2.70 
For 1,000 to 1,500 h. p....ccescsceecseees 1.37 0.24 1.61 
For all above 1,500 h. p........e00- eee 1.00 0.18 1.19 


The capacity of the groups admitted for service will be so pro- 
portioned that this reduction will not exceed 50 per cent. 


TABLE NO. 8. 
Sums representing the administration’s contribution toward 
the expense of exploiting and operating the electric groups: 


Allowance per 1 h. p. Engine. Dynamo. Together. 
For the first 1,000 h. p..... PA $o.102 $0.138 300 
From 1,000 to 1,500 h. p........eeeeee 0.067 0.057 0.124 
Above 1,500 h. p.......ee0e. DEENA 0.056 0.046 0.102 


The administration guarantees to the builders a minimum 
duration of work fixed at 500 hours. 

Art. 9. Terms of Payment.—The remuneration above stipu- 
lated will be paid to contractors as follows: 

On July 10, 1900, payment of the number of working hours 
furnished from the beginning of the Exposition up to and in- 
cluding June 15. On Sept. 10, for the number of working hours 
furnished from June 15 to Aug. 15. One month after the close 
of the Exposition the balance covering the number of working 
hours furnished after Aug. 15. 

That portion of the remuneration allowed towards first cost 
of installation will be paid in thirds on the same dates. 

Art. 10. Date of Delivery.—The contractors agree to begin 
the foundations for the engines and dynamos not later than 
Oct. 15, 1899. If at that time they have not taken possession of 
the space granted to them and are unable to show satisfactory 
progress in the construction of the apparatus and in arrange- 
ments for prompt delivery, thus assuring the administration of 
the fulfilment of their obligations, the right to cancel without 
indemnity the contract between the administration and con- 
tractor is reserved to the Exposition officials. 

The said contractors must complete the installation of their 
groups on or before March 15, 1900; on this date will begin the 
trials mentioned in Art. 7. 

Art. 11. Penalties Exacted for Delays.—In the event of delay 
beyond the time fixed in Art. 10 for the installation of the units, 
the administration will exact the following penalties and will de- 
duct same from any. sums which may ultimately be due to con- 
tractors from the Exposition. 

1. A penalty equal to the allowance corresponding, for the 
apparatus referred to, to the normal service of the group during 
a working day of seven hours. 

2. A penalty on the allowance made for installation expenses, 
which will be calculated by multiplying the amount of this re- 
muneration by a co-efficient of reduction equa! to the ratio of the 
number of days delayed, to the total duration of the Exposition. 

Art. 12. Cancellation of Contract for Excessive Delays.—If 
the apparatus is not in condition to furnish a regular service be- 
binning with May 15, 1900, the administration reserves to itself 
the right to cancel the contract made with the builder without in- 
demnity being due to either party, and without remuneration for 
installation expenses to be paid by the administration. 

Art. 15. Penalty in Event of Interruption to Service.—In case 
of interruption to the regular service, aside from the resting 
hours fixed by the Director-General of Exploitation, the con- 
tractor will have imposed by the administration for each day 
of said interruption a penalty equal to the allowance correspond- 
ing for the apparatus referred to, to the normal service of a day 
of seven working hours. If this interruption exceeds a period of 
ten days, a second penalty will be calculated by multiplying the 
amount of such remuneration by a co-efficient equal to the ratio 
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of number of days of delay to the total duration of the Exposi- 
tion. 

Art. 14. Employés.—The Director-General of the Exposition 
will retain the right to require the discharge of any agents or 
employés in the service of contractors for insubordination, inca- 
pacity, intemperance or want of probity. 

Art. 15. Medical Service.—The builders being considered as 
exhibitors, as stipulated in Art. 3, above, will not be classed as 
contractors for the masonry work required; therefore the amount 
of their contracts will not be submitted to the customary deduc- 
tion of 1 per cent. for medical service required in Art. 16 of the 
General Conditions. 

On the other hand, the employés of the builders in case of in- 
jury or accident will receive only the “First help to the injured,” 
the regulations of Arts. 3 and 4 of the Arrêté Ministériel not ap- 
plying to them. 

Art. 16. General Regulations.—The contractors agree to con- 
form to all the regulations promulgated by the Director-General 
of the Exposition. They will be held responsible for accidents | 
caused by their apparatus or employés. 

Disagreements between the administration and contractors 
must be, previous to any definite action, examined by three com- 
petent members of the Technical Committee. One of these 
members will be chosen by the Director-General of the Exposi- 
tion, the second by the contractor, and the third will be chosen 
by the two first-named members. 

The contractors agree to withhold any procedure or action at 
law until after having submitted the disagreement to the Coun- 
cil of Arbitration as above provided for. 

A new feature of the Exposition service is the “Escalader,” an 
inclined elevating way, constructed in the form of an endless 
carpet or belt propelled by a drum at one end. No former Ex- 
position has made such generous provisions for means of carry- 
ing the public to the galleries, and as the typical “Escalader” has 
been so recently brought into public use nearly every one in the 
commercial world will be anxious to see the results obtained 
with it. The extent to which the elevating stairway may be suc- 
cessfully used can scarcely be estimated at this time. They are 
safe, easily installed, simple to operate, and have a capacity far 
in excess of vertical elevators, so far as transportation from floor 
to floor of large crowds is concerned. On the Champs de Mars, 
as noted above, fourteen of these elevators or “escaladers”’ will 
be installed, which will have a capacity each of not less than 
3,000 passengers per hour. Privilege has been granted the Com- 
missioner General for the United States to install a working 
exhibit of one or more of these “inclines” in or near some 
United States section. 


‘Exports of Electrical Material from New York. 


The following exports of electrical material are from the port 
of New York for the week ending Nov. 29: Brazil, 653 pack- 
ages electrical material, $7,002.. British East Indies—147 pack- 
ages electrical material, $4,456. Bremen—15 cases electrical 
material, $3,000. British Possessions in Africa—47 cases elec- 
trical material, $1,805. Chili—9 cases electrical material, $403. 
China—28 cases electrical material, $1,417. Hong Kong—12 
cases electrical material, $860; 14 cases electrical material, $108. 
Hamburg, 102 cases electrical material, $11,006. Liverpool—1 
case electrical material, $50; 28 cases electrical machinery, $585. 
London—128 cases electrical material, $8,900. Southampton— 
2 cases electrical machinery, $104. U. S. of Colombia—3 cases 
electrical machinery, $1,650. Wenezuela—357 cases electrical 
material, $1,127. 


The Recent Big Fire in New York “Skyscrapers.” 


WITH regard to the recent fire on Broadway, which wiped 
out a clothing store, then assailed the lofty Home Insur- 
ance Building next door, and thus made its way-along to the tall 
home of the Postal Telegraph Cable Co., Mr. C. P. Bruch, the 
assistant secretary and assistant to the general manager, says: 
“The newspaper statements as to damage to our plant in the 
recent fire were very much exaggerated. As a matter of fact our 
Operating department stopped work from 10:39 p. m. to I:15 
a. m. This was more a matter of precaution than of necessity; 
but on account of the extent of the fire in the adjoining build- 
ings, the fact that our window panes were being cracked and 
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window frames scorched and because the Fire Department was 
in possession of our building, it was thought wise to disconnect 
the switchboards, instruments, etc., to collect the business in the 
office and hold it in a safe place and to send the night force to 
the lower floors where there was absolutely no danger. There 
was no damage done to the switchboards or apparatus. All that 
was necessary in resuming business was to wipe a little water off 
the switchboards, mop the floor and restore the connections. 
The damage to the building itself consisted mainly of broken 
windows and burnt window frames, in addition to some wet 
ceilings and walls caused by burst hose. The carpets and furni- 
ture in the Hardware Club were damaged to some extent by 
water and by firemen who were working on that floor and the 
roof. Although matters appeared very serious at one time, I 
understand that our men did not lose their heads, but faced the 
situation cooly, and did everything in their power to secure the 
safety of the business and the company’s property.” 


Telephone Tolls in New York City. 


The New York Merchants’ and Manufacturers’ Board of 
Trade met last week. President C. C. Shayne presided. The 
Telephone Committee, of which R. M. Walters is chairman, re- 
ported the draft of a bill to be submitted to the next session of 
the Legislature, making it unlawful in any city of this State, 
containing a population of 500,000 or more, to charge any single 
telephone subscriber more than $50 a year for any number of 
messages less than 1,000 transmitted within the corporate limits 
of such city, or to charge more than 5 cents for each message in 
excess of 1,000, persons or corporations overcharging to for- 
feit $100, to be recovered with the excess charges by the person 
paying the overcharge, if action is begun within one year. 


Another Electrical Exhibition Next May. 


Mr. C. O. Baker, Jr., president of the Electrical Exhibition 
Company, has signed a lease of the Madison Square Garden for 
another electrical show, to be held during May of next year. 
under the auspices of and in connection with the twenty-second 
convention of the National Electric Light Association. Al- 
though the last show occurred in May, when the war interest 
was most intense, it drew large crowds of people. Electrical 
development is so fast nowadays and the newspapers have de- 
scribed so many of the newer and more wonderful inventions 
that an exceedingly interesting and successful show is looked 
for. The officers of the Electrical Exhibition Company are: C. 
O. Baker, Jr., president; H. L. Shippy, vice-president; George 
F. Porter, secretary and treasurer; Marcus Nathan, general man- 
ager; H. H. Harrison, L. F. Requa, J. W. Godfrey and C. A. 
Lieb, directors. 
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Dinner of the First Volunteer Engineer Regiment 
to Col. Eugene Griftin. 


T officers of the First Regiment U. S. Volunteer Engi- 
neers gave a dinner Dec. 3 at Sherry’s, New York, in 
honor of their colonel, Eugene Griffin. Among those present 
as guests were: Gen. W. S. Randolph, Col. A. S. Kimball, John 
Thomson, Esq., J. C. Bishop, Esq., Col. A. G. Mills, Gen. C. G. 
Sawtelle, Gen. Alex. Shaler, Lieut. W. M. Cruikshank, U. S. A.; 
G. F. Mairs, Esq., C. A. Coffin, Esq. Lieut. Col. Hodges, of 
the Engineers, presided, and Major Ira A. Shaler, Major L. L. 
Seaman, as well as nearly all the officers were present. 

After coffee Lieut. Col. Hodges rose and called the attention 
of those present to the work done by Col. Griffin in organizing 
the Engineers, saying that the colonel had taken 1,200 raw re- 
cruits and in a short time had drilled them into a body of men 
equal to regulars. After other words of esteem and apprecia- 
tion, Col. Hodges presented Colonel Griffin with a handsome sil- 
ver loving cup. 

In acknowledging the souvenir, Colonel Griffin said: A man, 
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even if devoid of all modesty, might well hesitate to take to him- 
self all the complimentary remarks which have been addressed 
to me by Colonel Hodges. As it is, I cannot but feel that I 
have been substituted for the regiment, and that the credit given 
to me belongs rather to it. A regiment is a military unit. 
Colonel Hodges and other distinguished lexicographers, define 
a unit as a single thing, or one. The absence of the big head is 
what distinguishes the “1” from the “I,” and the broad base is 
the foundation of the unit. The rank and file is the foundation 
of this regiment, and it is needless for me to tell engineers that 
without a good foundation we could not have constructed a good 
regiment. 

Having as a base a carefully selected rank and file, probably 
greatly superior on the average to the men of any other regiment 
in the service, we should have been without an excuse had we 
not built up a first-class organization ready for whatever the 
constituted authorities might devolve upon us. That our work 
has been successful to a reasonable degree is due to our officers, 
and I can justly feel a measure of pride in having been instru- 
mental in the selection of such officers, and, through them, in 
the selection of the men. 

On the declaration of war last spring I felt, as every West 
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Point graduate in civil life felt, that I was again called to active 
duty. It is easy to place one’s services at the disposal of the 
Government. It is not always easy for the Government to find 
places for the 20,000 or more men whose services are so offered. 
I therefore determined to not only tender my services, but to 
a specifically the way in which I thought I could be made 
use of. 

My position in civil life brings me into contact with engineers 
all over the country. This suggested at once a field of useful- 
ness—the organization of the engineers for military service. I 
stated this to the Secretary of War, and suggested the organi- 
zation of a Brigade of Engineers of 3,500 men. The Secretary 
thought that 3,500 technical troops was too large a proportion. 

I quoted the War of Rebellion records to show that in 1864-5: 
in Meade’s Army of the Potomac over 4 per cent. of the total 
force were engineer troops; that in Thomas’ Army of the Cum- 
berland over 5 per cent. were engineers; that in Sherman’s army 
in the march to the sea about 7% per cent. of the troops were 
engineers, and, generally, that in all properly constituted armies. 
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the proportion of engineers is about 5 per cent. As we were then 
raising 125,000 volunteers, the proportion would be 6,250 engi- 
neers, nearly double the number I suggested. The Secretary 
acquiesced, and I wrote the bill authorizing the organization.of a 
brigade of engineers, which bill I requested Senator Proctor to 
introduce in the Senate and Mr. Hull in the House. The second 
paragraph, in reference to the ten regiments of immunes, was 
added by the Military Committee in the Senate, and this para- 
graph provoked some discussion, but ultimately the bill passed 
with the first paragraph as originally drafted, and with no op- 
position whatever expressed to the Engineer Brigade. 


The First Regiment was authorized at once, and the Second 
and Third soon afterwards. The selection of officers for the 
First Regiment was left to a board consisting of Gen. Gillespie 
and myself, and I prepared the regulations under which the ex- 
aminations were held. Officers were detailed for recruiting serv- 
ice, and every man was subjected to a careful examination by 
such officers before being accepted and passed on to the doctors 
for medical examination. As a matter of statistics, the recruit- 
ing officers rejected more than twice as many men as the doc- 
tors. We can therefore truly say that officers and men were all 
carefully selected. 

The first detachment of recruits arrived at Peekskill on the 
23d of June. On the 25th, Company A was mustered into the 
service. One month afterwards, on the 25th of July, for the first 
time, the entire regiment attended dress parade in line of bat- 
talion masses. The last company had then had its uniforms and 
guns three days. On the 28th of July the complete muster in 
of the regiment was effected. Only eight days after this (Aug. 
5) we broke camp and started down the river for Puerto Rico. 


- It should be recalled that we were armed, equipped and drilled 
as infantry, and it turned out that General Miles had intended to 
use us as infantry—at the outset at least. On reporting to Gen- 
eral Miles at Ponce he informed me that had we arrived two 
days earlier we would not have landed at Ponce, but that he 
was to have sent us around to the north side of the island to 
land at Arecibo and capture that city, then in possession of the 
Spaniards. Arecibo is about forty miles west of San Juan, with 
which place it is connected by railroad, so that had we sailed 
four days earlier we should have had a most interesting experi- 
ence. As it was, we landed at Ponce, and the next three months 
were devoted to engineering work, outside of the military rou- 
tine of guards, drills, etc. 

One company was immediately detailed as the headquarters 
guard for Major General Wilson, who was in immediate com- 
mand after General Miles’ departure, and Colonel Hodges, 
Major Sewall and myself were detailed as president and mem- 
bers of a military commission, which was interesting as being 
the first military commission to sit on foreign soil since 1847. 


The engineering work performed by the regiment consisted 
of a detailed topographical survey of the main highway from the 
sea, through Ponce to Aibonito; a survey of the Aibonito Pass, 
showing the locations of the Spanish batteries and intrench- 
ments; a detailed hydrographical survey of the harbors of Ponce 
and Guanica; the rebuilding of the fine masonry bridges de- 
stroyed by the Spaniards on the military road which crosses the 
island; the building of a dock and commissary storehouses; the 
setting up of an ice plant and refrigerating plant for the general 
hospital at Ponce, and the construction of buildings for this 
purpose; the building of a concreted high level reservoir for the 
hospital, and the completion of the water supply system, includ- 
ing setting up the pumps, laying the pipes, etc.; the partial con- 
struction of Fort Capron on the heights overlooking the en- 
trance to Guanica harbor, and the building of a road up the side 
of the mountain leading to the fort; the laying out of the first 
national cemetery in Puerto Rico, and many other minor works 
“too numerous to mention.” 

We sailed from Ponce homeward bound on the 18th of No- 
vember, and reached New York on the 24th. We went to Puerto 
Rico with 48 officers and 1,097 men. We returned with 47 ofh- 
cers and 857 men. We left 1 officer and 61 men in the hospitals 
at Ponce and Guanica; many men had previously been dis- 
charged or sent home on sick furlough, and many of the latter 
reported for duty upon our arrival. 

The saddest feature of our experience has been the loss by 
death of 1 officer and 13 men, who gave their lives for their 
country as surely as did those who fell at San Juan Hill and El 


Caney. 


THE ELECTRICAL ENGINEER. 


“Can storied urn or animated bust, 
Back to its mansion call the fleeting breath? 
Can honor’s voice provoke the silent dust, 
Or flattery soothe the dull, cold ear of death?” 


While Gray’s ever-living words are sadly true, we shall always 
bear in affectionate memory the names of our fourteen comrades 
who sealed their love of country with that supreme sacrifice of 
life. 

Such, in brief, is the history of this regiment. Had Toral held 
out at Santiago for a few days more, had Cervera delayed his 
dash for liberty, this story might have been very different. It is 
at least possible that under such changed conditions the war 
would even yet be in progress, and that the final act would be 
the siege of Havana. However necessary it may have been to 
prove the value of engineer troops under the ordinary condi- 
tions of modern warfare, every military man would have recog- 
nized the necessity and value of engineers in siege operations, 
The opportunity would have been offered us to introduce mod- 
ern engineering methods and to change in many ways the tradi- 
tional methods for the “Attack of fortified places.” Searchlights 
would have prevented sorties, and electric motors would have 
played no small part in the trenches. Hospitals would have been 
lighted by electricity and cooled by fan motors. The wounded 
on the battlefield would have been found at night by the aid of 
searchlights, and the surgeons would have operated in field hos- 
pitals by the aid of the electric light. 

The whole modern development of electricity has taken place 
since the last great war, that between the Turks and the Rus- 
sians in 1878. 

In other branches of engineering great progress has been 
made. Modern high explosives are more powerful, easier and 
safer to handle, and, therefore, more useful for many purposes. 
The development in the use of nickel steel, Harveyized plates, 
and other forms of defensive armor for battleships, would have 
been applied to modern sap rollers and trench defences, and it is 
almost certain that the siege of Havana, under the conditions 
now existing, would have gone down to history as marking 
a new era in the art of war, a change from the old conditions 
brought about mainly by the engineers. But it was not to be 
so. Cervera did not wait. He made his sally, was destroyed; 
Toral surrendered, and the war was over. 

We have had our experience, which I hope will not be without 
value to each and all of us, and which I believe has taught some 
useful lessons. It is my deliberate judgment that engineers, in- 
cluding tradesmen, will make better soldiers than any other class 
of men, and by soldiers I mean all that the word implies; men 
trained in drill and marksmanship, able to care for themselves in 
the field, and to make long marches and to meet the enemy un- 
der all conditions, either offensively or defensively. The very 
nature of the training and daily life of carpenters, blacksmiths, 
plumbers, lumbermen, railroad men, steam engineers, electric- 
ians, masons, etc., is a preparation for the life of the soldier. 
Moreover, we found that many of these men who had no inten- 
tion of volunteering in the ordinary State regiments, hastened 
to join an engineer regiment raised:by the United States under 
a special act of Congress. This is another important fact which 
should not be forgotten. 

I see in the papers that in the proposed increase of the army 
to 100,000 men provision is made for two engineer regiments. 
An army corps consists of three divisions, each division three 
brigades, each brigade three regiments, making twenty-seven 
regiments to each corps. One of these regiments should be 
composed of engineers; or, in other words, we should have at 
least four regiments of engineers instead of two with an army 
of 100,000 men. If Congress can be brought to see this neces- 
sity it will be of benefit to our country in the future. 

And now, comrades, as to the future. Unless we form some as- 
sociation to perpetuate the memory of this regiment, it is doubtful 
if we ever come together again as we are to-night. The thought 
is a sad one. I doubt if there is any comradeship so lasting, so 
close, so binding as the comradeship of the tented field. It is 
sad to see this broken up. The regiment has practically dis- 
banded now, and a few days more will see all the officers scat- 
tered to their homes. You have all stood loyally and obediently 
by me as your superior officer; your services have been excep- 
tionally able, conscientious and efficient. I have tried to do my 
duty by you and by the regiment. And now I wish you all good 
bye, and God-speed in whatever walks of civil life fate may lead 
your steps. 
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Following Col. Griffin, Gen. C. G. Sawtelle responded to the 
toast “The President.” “The Army” was represented by Gen- 
eral W. F. Randolph, who made an eloquent address on the 
work of the soldiers in the war, and complimented the volun- 
teer engineers. General A. S. Webb spoke of “The Veterans of 
the War.” “The Volunteers in the War” was responded to by 
Lieut. W. M. Cruikshank, who was the officer who mustered in 
the engineers. Mr. C. A. Coffin spoke on “The Nation’s Pat- 
riotic Women.” Admiral Schley was to have responded to “Our 
Navy,” and Frederic Remington to “War Correspondents,” 
but neither was able to be present. 
~ It is probable that, acting on Colonel Griffin’s suggestion, 
there will be a permanent organization formed of the officers of 
the regiment, and that the dinner, which was so successful last 
week, will be repeated next year. 


New York Electrical Society. 


_ The 192d meeting of the society will be held at the College 
of the City of New York, Lexington avenue and Twenty-third 
street, on Wednesday, Dec. 14, at 8 p. m. Col. Eugene Griffin, 
Colonel of the First Regiment of U. S. Volunteer Engineers, 
and First Vice-President of the General Electric Company, will 
give an address on, “Ideas Underlying the Organization of the 
Volunteer Engineer Corps; the Work Accomplished by it in 
Puerto Rico, and the Opportunities of Further Usefulness.” 
Mr. W. D. Weaver, late Chief Engineer of U. S. S. “Glacier,” 
Editor of the “American Electrician,” and Mr. F. W. Roller, 
late Chief Engineer U. S. S. “Nashville,” will also address the 
Society on, “Electrical and Engineering Work in the Navy Dur- 
ing the War.” In this manner the relations of the engineering 
profession to both the Army and the Navy will be clearly 
brought before the members of the Society, and it is believed 
that the occasion will prove one of much general interest and 
value. The meeting is open to ladies. 


Series-Parallel Controller Case. 


' Under date of Dec. 7, Judge Shipman of the U. S. Circuit 
Court of Appeals, Second Circuit, has filed his decision against 
the Nassau Electric R. R. Co., of Brooklyn, at the suit of the 
Electric Car Co. of America and the Thomson-Houston Elec. 
Co. The decision is in regard to the use of the series parallel 
controller, and is made under the Condict patent, No. 393323, 
- the order of the Circuit Court being affirmed with costs. 


MR. HIRAM PERCY MAXIM, son of the distinguished in- 
ventor, and himself an electrical engineer of great ability, is to 
be married at Hagerstown, Md., on Dec. 21, to Miss Josephine 
Hamilton, daughter of Mrs. W. T. Hamilton. Mr. Maxim has 
of late been engaged in developing and perfecting the electrical 
vehicles of the Pope Mfg. Co., at Hartford, Conn. 

W. H. WHITESIDE, of the Chicago office of the Westing- 
house Electric & Manufacturing Co., has many friends who will 
be glad to know of the arrival of his first born, a boy, the even- 
ing before Thanksgiving, in time to be included in the list of 
good things to be thankful for. 

MR. ERNEST WILSON, M. I. E. E., of London, ‘has been 
appointed professor of electrical engineering at Kings College, 
to succeed the late Dr. John Hopkinson, who lost his life re- 
cently in the Alps. 

MR. E. W. ROCKAFELLOW, of the Western Electric Com- 
pany, New York, we are pleased to note, has returned to his du- 
ties after an absence of six months with the Forty-seventh Regi- 
ment, in which organization he was the captain of Company M. 
Mr. Rockafellow has been long identified in the trade in the ca- 
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pacity of salesman in the jobbing department of the Western 
Electric Company. 

PRESIDENT C. W. HUNT'S thoughtful and suggestive ad- 
dress before the American Society of Mechanical Engineers has 
now been revised and issued in complete form. It can be ob- 
tained free on special application to Secretary Hutton, at the 
headquarters, 12 West Thirty-first street. We commend its pe- 
rusal to all our readers. 

MR. J. G. HICKCOX, of the Cutler-Hammer Mfg. Co.. 
Chicago, is to be married on Dec. 21, at the Plymouth Church, 
Milwaukee, Wis., to Miss Claire Louise Whitcomb, daughter 
of Mr. and Mrs. Henry Franklin Whitcomb. We beg, with other 
friends, to extend our hearty congratulations and good wishes. 

MR. JAMES ENGLISH, president of the New Haven Elec- 
tric Company, and also of the Connecticut Electrical Associa- 
tion, has been so ill that the meeting of the Association has been 
postponed to December 17, by which time his friends hope he 
will be in his wonted health and spirits. 

PROF. S. H. SHORT left on the “Majestic” on December 13 
for a three months’ stay in England and on the Continent. He 
is accompanied by Mrs. Short. This is the first holiday in many 


‘years, and has been well earned by notable contributions to the 


electrical art and industry. 


Everything Active and Strong. 


Trade and other conditions during the past week have contin- 
ued very bright, there being a large amount of business trans- 
acted at better prices. The early arrival of winter has done good 
to many lines, from overcoats to rubber shoes and all kinds of 


lighting and heating supplies. Railway earnings and bank clear- 
ings are still record breaking, and the various stock and prod- 
uce exchanges throughout the country report securities and 
commodities as strong or advancing. 

During the past week, Western Union on sales of 23,206 shares 
rose to 95%, the best price for some time past. General Elec- . 
tric was also very strong, reaching sales of 13,198 shares and the 
high figure of 8934. New York Edison again went flying, and 
on sales of 3,172 shares reached 18434, while Metropolitan Street 
Railway, on sales of 69,051 shares closed at 19334. Wall Street 
talks freely of an impending deal in New York, to include all 
lighting and traction interests. In Boston, American Bell Tele- 
phone closed at 280, and West End Railway at 8. 

Copper, New York, was quoted at 12.65 cents, and seems in- 
clined to advance. The recent transactions in steel rail have 
cleared and steadied the market. 


NOTE 


/NOVELT 


Recent Sales of Ridgway Dynamos and Engines. 


We give below a list of the recent sales effected by the Ridg- 
way Dynamo and Engine Company, of Ridgway, Pa.: Stineman 
Bros., South Fork, Pa., one 50 h. p. engine; Berwind-White 
Coal Mining Co., Windber, Pa., one 75 h. p. engine direct con- 
nected to 50 k. w. generator; the Summit Coal Co., Linton, Ind., 
one 175 h. p. engine; Bridger Coal Co., Wilsey, Mont., two 250 
h. p. engines; Alpena Sulphite Fiber Co., Alpena, Mich., one 32 
h. p. engine direct connected to 20 k. w. generator; Farmington | 
Coal Co., Farmington, Ill., one 75 h. p. engine; Rush Run Coal 
and Coke Co., Rush Run, Va., one 240 h. p. engine; Nashville 
Abattoir Hide and Melting Association, Nashville, Tenn., one 
50 h. p. engine direct connected to 30 k. w. generator; the John- 
son Coal Co., Priceburg, Pa., one 360 h. p. engine; National 
Fertilizer Co., Nashville, Tenn., one 12 h. p. engine; Newtown 
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Electric Railway, Newtown, Pa., one 450 and one 225 h. p. en- 
gine; the Fred. W. Wolfe Co., Chicago, Ill., one 125 h. p. engine 
direct connected to 75 k. w. generator; Buffalo State Hospital, 
one 125 h. p. engine direct connected to 75 k. w. generator; Wall- 
worth Construction & Supply Co., Boston, Mass., for the Wor- 
<cester County Court House, one 85 h. p. engine direct con- 
nected to 50 k. w. generator; F. Bissell & Co., Toledo, Ohio, 
one 85 h. p. engine; Clarksdale Water and Light Co., Clarks- 
dale, Miss., one 85 h. p. engine; Wheeling, Lake Erie and Pitts- 
burg Coal Co., Dillonvale, Ohio, one 180 h. p. engine; J. F. 
Buchanan & Co., Philadelphia, for the U. S. Naval Station, 
Port Royal, S. C., two 125 h. p. compound engines and one 45 
h. p. simple engine; Lake Lighting Co., Hammond, Ind., one 
370 h. p. engine; M. R. Muckle, Jr., & Co., Philadelphia, three 
60 k. w. direct connected generators, to be used by the United 
Gas Improvement Co., Philadelphia; William M. Barker, Dead- 
wood, S. D., one 30 k. w. belted generator; Model Mill Co., 
Nashville, Tenn., one 20 k. w. belted generator; Greogery Cen- 
tral Station Co., Chicago, two 60 k. w. belted generators; Univer- 
sity of Tennessee, Knoxville, Tenn., one 30 k. w. direct con- 
mected generator. 


. G. E. Marine Enclosed Arc Lamp. 


ADEQUATE electric illumination 
of wharves, docks, warehouses, 
dry docks, ship yards, with their ad- 
jacent iron working shops, and the 
holds of vessels, while loading or dis- 
charging, demands a type of lamp 
somewhat different from that used for 
street or store lighting. It must be 
strong, compact and durable, or it will 
not withstand the hard usage which 
such service will naturally give it; it 
should give a large volume of clear, 
white light, which will not dazzle the 
eyes of the workmen nor throw heavy 
shadows in already secure corners; it 

.. Should require little attention, and be 

so simple that it can be attended by 

an average lamp trimmer; lastly, it 
should require trimming not daily, but 
but only at long intervals. 

The lamp which, perhaps, best meets 
these requirements is the marine en- 
closed arc lamp, manufactured by the 
General Electric Company. It has 
been made the object of special design 
to adapt it to marine usage on ship- 
board or land. The mechanism is 
compact, simple and reliable, and is 
protected from injury or the effects of 
the weather by a stout metal casing. 
It is only necessary to renew the upper 
or long carbon once in 100 to 150 
hours; the lower carbon, after the first 
run, being the unburnt remainder of 
the upper carbon. With open arc 
lamps, it was necessary to renew the 
carbons daily. The outer globe shown as of clear glass in the 
illustration, is cylindrical in shape, of thick glass and protected 
from injury by a heavy wire guard. The globe can be lowered 
by a half turn of the thumbscrew at the side, and when pushed 
back in position is automatically and securely locked. The lamp 
is only 28 inches long. It can be carried from place to place if 
necessary, and hung by the metal ring at the top of any con- 
venient hook, or may be permanently fixed in place like an 
ordinary arc lamp. The lamp can be used on a 110 volt circuit 
and can be adjusted for 4, 4.5, or 5 amperes, the latter being the 
standard. 

Many of these marine lamps have been installed in locations 
such as those mentioned above, and nave in every case given 
very satisfactory service. 


OTTO GAS ENGINE WORKS, Philadelphia, Pa., have, 
they inform us, been awarded the gold medal at Omaha Expo- 
sition in competition with a number of different makers of gaso- 
line engines. 
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Anchor Lock Push Button Switch. 


AMPERING with the switches in corridors of office build- 
ings, asylums and other public institutions, where through 
ignorance or a wanton disregard for consequences, unauthor- 
ized parties frequently do considerable damage and cause much 
annoyance, has led to the adoption of precautions against such 
mischief. Locked cabinets are a successful means but are ex- 
pensive to install and frequently inconvenient. Individual switch 
boxes with locks are expensive and unsightly, and under any 
circumstances cannot be used with push button switches, which 
are being used almost exclusively in the better class of public 
buildings. 

The Anchor Electric Co. have therefore perfected their push 
button for this purpose by the addition of a simple attachment 
which permits the locking of the switch and will not allow its 
operation without a special key. The Anchor lock push button 
switch is uniform in size and appearance with the standard push 
button switch and can be mounted on a gang plate with standard 
push button switches where necessary. The compactness, the 
strength and the neat appearance of the Anchor device are suffi- 
cient to commend it to public favor. 


Montauk Multipfiase Cable in Boston. 


The following report on the merits of the Montauk multiphase 
cable is published by permission of Mayor Josiah Quincy, of 
Boston, at whose request the officials of the Boston Fire De- 
partment made an official investigation: 


Fire Department, Fire Alarm Branch. 
Office of Supt., Bristol street. 
Boston, Nov. 22, 1898. 
To Col. Henry S. Russell, Fire Commissioner: 

Sir—In compliance with your request I have examined the 
Montauk multiphase cable and hereby report that it appears 
to be a valuable adjunct for use in any automatic fire alarm 
service depending on the action of the thermostatic devices for 
its operation. 

I base this opinion on the fact that the cable is so constructed 
that it is thermostatic throughout its entire length, and will 
therefore be available for operating the system with which it 
is connected should a fire occur at any point where it is placed. 

On this account it is, in my opinion, superior to the isolated 
thermostats used in the present automatic systems. Respect- 
fully submitted. 


(Signed) B. S. FLANDERS, Supt. 


Westinghouse-Parsons Steam Turbines for New 
York. 


The Westinghouse Machine Company, with offices and works 
at East Pittsburg, have received contracts for what will prob- 
ably be the largest steam turbine engines in the world. This 
order consists of three turbine engines of 500 horse power capa- 
city each, to drive generators to be furnished by the Westing- 
house Electric & Mfg. Company, for the replacement of a large 
number of steam engines at present used to drive the machinery 
of the air brake company at Wilmerding. The machine com- 
pany are also constructing, under a rush order, a Parsons tur- 
bine engine, the first of five of 2,500 horse power each, to drive 
a 1,500 kilowatt multiphase generator for use by the United 
Electric Light & Power Company of New York City, which 
company will install it on a block of land adjacent to their 
new station, on Twenty-eighth street and East River. The 
capacity for this station has already been fully absorbed by the 
demand for electric light and power. These five new outfits, 
of an aggregate capacity of 12,500 horse power, will raise the 
Twenty-eighth street station capacity of the United Company to 
20,000 horse power, and will leave available the site of the ad- 
jacent Twenty-ninth street station, the use of which has just 
been discontinued. An advantage from the use of these turbine 
engines and generators may be appreciated from the fact that 
the five engines and generators of aggregate capacity of 12,500 
horse power can be placed in about one-half of the space now 
occupied by eight vertical engines of 1,200 horse power each 
with Westinghouse generators, now in operation at the Twenty- 
eighth street station. 
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Emerson Sewing Machine Motor. 


The Emerson Electric Mfg. Co., of St. Louis, call attention 
to the fact that their improved induction sewing machine motor 
makes a useful and acceptable Christmas present for any house- 
keeper. These motors, having no wearing part except the shaft, 
are particularly adapted for use by inexperienced persons, and 
the entire device is easily attached to any make of family sewing 
machine. The sewing machine is started, stopped and speed is 
regulated by a.slight movement of sewing machine treadle. They 
further state that this is not in any sense an experiment, but is 
thoroughly practicable, fully guaranteed, and sold at a low price. 
In order to fill orders promptly it is necessary to advise them 
of voltage and alternations of current, direction in which hand 
wheel of sewing machine revolves and style of plug for socket. 


Lighting Christmas Store Windows. 


The holiday season is upon us, the evening crowds upon the 
retail streets grow with each passing day, and more stores are 
open at night. Now is the time when the merchant, with bril- 
liantly lighted show windows and artistically arranged displays, 
has the advantage. It is interesting and instructive to note the 
difference in effect between windows lighted in the ordinary 
way with incandescent lights in ful] view, and those lighted by 
the Frink store window reflector, where no lamps show, but 
where there is light in abundance. The comparison is unques- 
tionably favorable to the Frink system, for exposed incandes- 
cents, by their greater brilliancy, distract the eye from the goods 
displayed, and often make it impossible to see them effectively. 
Oculists agree without exception that the source of light should 
be behind a person, or at his side, in order that an object may 
be seen with the least strain upon the eyes, and this cardinal prin- 
ciple is recognized in the Frink system. It consists of a hood- 
shaped reflector, running along the inside of the glass at the top 
of the window. Inside the reflector the incandescent lamps are 
placed. The shape of the reflector shields these lamps from out- 
side view, and reflects all the light within the window. Coming 
thus from practically over the observer, the light falls full upon 
the objects before him, giving an effect obtainable by no other 
method of lighting. Full information concerning this reflector 
may be obtained by addressing I. P. Frink, 551 Pearl street, New 
York. 


ESTERN NOTES) 


THE WESTERN ELECTRIC CO., New York, are pushing 
their metal shade hoods, reflectors, etc., and the department is 
quite active at the present time. The Western Electric Company 
carry an immense line of metal reflectors, hoods and fixtures, 
both for indoor and for outdoor work, many of which are so 
well known that they are a standard for this particular trade. 
The advertisements in the late and current issues of The Elec- 
trical Engineer show but a small portion of the great variety of 
these goods as sold by this concern. The wants of the trade have 
been constantly studied and closely followed for several years, 
and this has enabled the concern to furnish users with the great- 
est variety of labor-saving devices in this branch. They are now 
working upon some new appliances and designs which will be 
put on the market very shortly. The Western Electric Com- 
pany will be pleased to mail their catalogue to any address upon 
application. 

WESTERN ELECTRICAL SUPPLY CO., of St. Louis, 
Mo., are distributing throughout the West and South, a very 
neat and complete pocket catalogue, covering a complete line 
of Perkins-Gibbs switches. This book is very complete in itself 
and station managers and construction houses who have not 
received a copy will be furnished one upon application. They 
report very favorable sales on these switches, and carry a large 
and assorted stock in St. Louis. 

ELECTRIC APPLIANCE CoO. have taken the general West- 
ern agency for the well known Crescent tin shade. This shade 
has been designed with a view to displacing the ordinary flat 
tin shade, and it is being manufactured in such large quantities 
that it can be sold for even a less price than the flat shade. It 
is curved in shape to concentrate the light as much as possible, 
and has its bright surface corrugated to give a good distribution. 
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It should certainly find a large field where the demand is for a 
durable and inexpensive shade or reflector. 

WESTERN ELECTRIC CO., in order to promptly fill or- 
ders, now carries a complete stock of Stanley induction single- 
phase and two-phase motors. The former are made only in two 
sizes, viz., 44 and 4 h. p., for either 50 or 100 volts and for 8,000 
or 16,000 alternations. The two-phase motors (for either 8,000 
or 16,000) range in sizes from I to 40 h. p. A complete stock of 
motor transformers is also carried. Full description and prices 
will be sent to those who are interested. 

THE WESTERN ELECTRICAL SUPPLY CO., of St 
Louis, Mo., report some very flattering returns in their tele- 
phone department, having recently sold some complete ex- 
changes in which their improved outfits were selected. They 
have recently made numerous changes in this department, and 
now claim to have as complete an outfit for modern exchanges 
as can be secured anywhere. They call particular attention to 
their express switchboard, which they claim is of the most 
modern type and very rapid in operation. They have also made 
numerous improvements in their 20th Century and Long Dis- 
tance telephones, all of which are fully described in their new 
No. 18 catalogue, which is now ready for distribution, a copy 
of which may be had for the asking. 
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Festoons of Incandescents on Chicago Business 
Streets. 


NDOUBTEDLY the feature of the Peace Jubilee celebra- 
tion in Chicago which attracted the most general atten- 

tion was the illumination of the streets in the business portion 
of the city by festoons of incandescent lights. Through all the 
disagreeable weather that was Chicago’s lot during that week 
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but 1% cents each, performed their function, may be judged 
from the fact that not a single lamp was lost by being short 
circuited, and the sockets when taken down were in such ex- 
cellent condition that they were returned to stock at their 
original valuation, to be used again on regular fixture and drop- 
cord work. This simple and inexpensive method of making the 
ordinary Edison keyless socket waterproof, does away with thè 
necessity of carrying in stock a large number of the regular 
weatherproof sockets, and what might oftentimes be of more 
importance, enables the lighting company.to get up work of this 
sort for out-of-door use on short notice, as there are few, if any, 
manufacturers who carry as many weatherproof sockets in stock 
as would be required for much large work of this kind. In addi- 
tion to the utility of this drinking cup, as a waterproof, it be- 
comes at night a fine reflector; and in the sunlight, with the 
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of carnival, the myriads of electric lamps that were stretched 
canopy-like across the streets gave forth their cheerful light, 
in a great measure dispelling the gloom and to a greater extent 
perhaps than anything else giving the city a holiday air. 

These festoons containing 7,000 lamps were hung or rather 
draped across the streets, being suspended in the middle by a 
cable drawn from one side of the street to the other. In every 
block four of these were hung, each festoon being switched sep- 
arately and containing from 60 to 100 lamps, depending upon 
the width of the street. Over every lamp was fitted a little tin 
cup of the ordinary “drinking cup” variety, and as 7,000 of these 
were required, the manufacturer made them up specially, leav- 
ing off the handle. Two holes were punched in the bottom of 
the cup for the wires, and after these were drawn through, 
taped, and a little compound applied, the lamp with its “water- 
proof’ was ready for use. How well these little tin cups costing 


constant moving of the strings in the breeze, each cup appears 
like a silver fairy lamp. 

A somewhat similar method of street lighting was attempted 
in London during the Queen’s Jubilee, but owing to the use of 
material which would not stand the weather, it proved a com- 
plete failure. The same scheme—probably copied from Chicago 
—was put into effect in Philadelphia for their Peace Jubilee 
celebration and met with good success. The enterprising mer- 
chants of South Chicago and of Rockford, Ill., have inaugurated 
the same system of lighting for their main business thorough- 
fares during the month of December; the festoons in Rockford 
containing 1,200 lamps. 

After the close of the Jubilee exercises in Chicago, a few of 
the leading business men on State street, recognizing the benefit 
to their street and to their business from this method of light- 
ing, subscribed sufficient money to warrant the lighting com- 
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pany in continuing this service to the 2,400 lights on that street 
during the month of November. That this scheme of street 
lighting took with the public of Chicago is evidenced by the 
remarkable increase in the passenger traffic on State street 
during this month and (before the lighting of the street by the 
merchants was assured) by the hundreds of inquiries that were 
made of the lighting company by the public as to whether or 
not they were to have another opportunity of seeing State street 
lighted. These demands became so numerous that the Chicago 
Edison Company in self defence and at its own expense illumin- 
ated the street one night, the result being that the street was 
simply packed with people, and, as it is fair to presume that 
all did not see it that night, they undoubtedly availed themselves 
of the first opportunity they had after the lighting for the 
merchants began. 

While all of these festoons in Chicago proper have now been 
taken down, there is no question that this scheme of street 
lighting, the credit for the first successful carrying out of which 
is due to the local Chicago company, is a great success, and 
we feel confident that the central station manager will find 
therein a means of disposing of his product at remunerative 
rates considering the time of day the load comes on, the hours 
of use and the small expense he must incur on account of the 
construction work. 


Features of English Lighting and Power Station 
Practice. ; 


W HEN one compares the plans and equipment of recently 
constructed English central stations and the construc- 
tion of their lines and roads with those in operation and course 
of construction in this country, one is agreeably surprised to 
find a great similarity existing between the methods and sys- 
tems used and the flattering adoption or adaptation of many of 
our practices by English engineers. American machinery has 
found a place in their central stations, and wherever installed 
have given satisfaction. It would, however, be unfair to say that 
nothing original has been infused into the design of English 
central stations and machinery. There are many features of 
merit, and to bring these out more prominently we note below 
four typical English stations, two furnishing current for light- 
ing and two for railways. 


THE GLASGOW RAILWAY POWER STATION. 

The Glasgow corporation which manages all the railways in 
that city has recently installed the overhead trolley on about 
2% miles of double track, and if this installation is found satis- 
factory the entire mileage will no doubt be converted to electric 
traction. 

The situation of the power station was, to a large extent, pre- 
determined by the fact that the corporation already had build- 
ings used as stables near the Springburn terminus. Although 
not an ideal site for a station, in view of probable extension of 
the system, the location was not altogether disadvantageous, 
particularly as the city terminus is scarcely two miles away. 
The stables and car sheds have been remodeled, and now fo-m 
a power station and car shed which, if not ambitious either in 
extent or appearance, are at least adequate for the purpose of 
trial which the corporation have immediately in view. The 
power station proper is a brick structure, with a temporary 
end wall of corrugated iron towards the street, there being room 
to extend the building in this direction. 

Boilers.—In the boiler room are two Babcock & Wilcox 
water-tube boilers, having a capacity of 250 h. p. each, with a 
heating surface of 2,530 square feet, and a grate area of 51 square 
feet. The coal consumption per horse power is given as 2% 
pounds, and about r0 pounds of water is evaporated per pound 
of coal. The fuel used is Scotch slack, and the stoking is done 
by Vicars’ automatic stokers. Worthington condensers, and 
pumps by Blake and Knowles have been installed. The exhaust 
steam is led to a Worthington condenser with circulating water, 
which is cooled in a Worthington cooling tower. There is 
also a convenient arrangement for exhausting to the atmosphere 
when required. All steam piping is in duplicate. Water, both 
for boilers and condensers, is taken from the corporation sup- 
ply, which is obtained from Loch Katrine. 

Engines.—In the engine room, which measures 61 feet by 30 
feet by 34 feet in height, there are three McIntosh & Seymour 
compound tandem engines, supplied by Messrs. R. W. Blackwell 
& Co. These engines have 24 inch stroke with cylinders 11 
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inches and 22 inches in diameter, and run at a speed of 200 rev- 
olutions per minute. They are of the makers’ usual type for 
electric railway service, and are provided with a fly wheel, gov- 
ernor acting on the expansion valves of both cylinders. Their 
efficiency is go per cent. The engines are erected on concrete 
foundations, extending down to the floor of the basement in 
which the steam pipes are placed. 

Generators.—Each engine is coupled direct to a 200 k. w, 
(380 amperes at 550 volts) generator. These generators have 
eight poles and drum-wound armatures, and are of the West- 
inghouse Co.’s standard type. Their efficiency is 94 per cent. 
The test required was that the machines should be run contin- 
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PLAN AND SECTION OF POWER STATION AND ONE CAR RE- 
PAIRING SHED, SPRINGBURN RAILWAY, GLASGOW, 
SCOTLAND. 


uously for 24 hours at full load, and then for one-half hour at 
So per cent overload. The combined efficiency of engine and 
generator is given at 8§~per cent. 

Switchboard.—The switchboard, which has been sapsiea by 
the Westinghouse Co., has been erected in a recess in the 
wall adjoining the car repairing shed. A gallery has been con- 
structed behind it, extending into the car shed, so that there is 
ample space for inspection. The switchboard consists of eight 
panels, including three feeder panels, two Board of Trade panels, ' 
and three machine panels, each provided with testing and meas- 
uring instruments and switches. 

Car Sheds.—Adjacent to the power station are eight car 
sheds, one of which is shown with the plan of the station. Each 
shed measures go feet in length and 27 feet in width, and there 
are, in all, 15 tracks having a total length of 415 yards. Ten 
of the tracks have been provided with pits for inspection and 
repair. 


LLANDUDNO MUNICIPAL ELECTRIC SUPPLY WORKS. 

A very interesting and in many ways, unique plant, has re- 
cently been completed at the fashionable North Wales water- 
ing place, Llandudno, for supplying current to the numerous 
hotels and boarding houses, and in all probability to the elec- 
tric railway which, in a short time, will run through that town. 
The plant is of special interest as it has been designed to work 
in conjunction with a refuse destructor plant, although it is not 
intended that the generation of steam shall depend entirely upon 
refuse destruction. There are three Babcock & Wilcox boilers, 
two of which are fired from Messrs. Beaman & Deas’ destruc- 
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tors, the third being arranged only for hand firing, but all three 
boilers can be fired with coal or coke by hand if required. The 
location of the station close to the gas works enables coke fuel 
to be obtained cheaply and conveniently by both the electric 
light and gas departments, thus reducing the costs of these 
municipal undertakings. 


The Beaman & Deas’ refuse destructor is one of the most 
modern and generally used form of destructor, and has already 
been erected at numerous works throughout the United King- 
dom. The general arrangement of the destructor relatively to 
the boiler plant is shown in the accompanying longitudinal 
section of the works. The refuse is carted up an incline to the 
tipping platform, and tipped direct into the mouth of a hopper 
about 18 inches square, from which it falls down to a firebrick 
hearth carried on T irons, the hearth being set at an inclination 
of 52 degrees. Falling from this the refuse rests upon a fire 
grate of about 5 square feet area, the fire-bars of which are of 
the ordinary stationary type with spaces of about 3-32 inch, al- 
lowing fine ash to pass through. The gases pass over a fire- 
brick bridge into a combustion chamber whence they pass 
through a short flue to the front lowermost flue of the Babcock 
boiler, and then take the usual course through the tube stack to 
the main flue leading to the economizer. The Babcock-Wilcox 
boilers each have 1,741 square feet of heating surface, and 36% 
square feet of grate area. Each is constructed in seven sections, 
each section containing seven tubes 16 feet in length; and there 
are two steam and water drums 36 inches in diameter in each 
boiler. The boilers work at 150 pounds pressure, and are each 
capable of evaporating 5,000 pounds of water per hour. In con- 
junction with the boiler plant there is a furnace economizer by 
Messrs. E. Green & Son, consisting of 192 pipes arranged in 
one group, fitted with deflectors at the back. Adjoining the 
economizer in the boiler house is a small recess used as a pump 
room, which is equipped with steam feed pumps by the Blake- 
Knowles Steam Pump Works, of the type used in connection 
with the Belfast municipal electric supply works, described 
below. Immediately outside the boiler room a Ledward evap- 
orative condenser is being erected. This, when completed, will 
be capable of condensing 7,500 pounds of steam per hour. The 
condenser is of the usual tubular type, and is erected over a 
large cast-iron tank, having a capacity of 4,000 gallons. The air 
and circulating pumps for the condensing plant are driven direct 
by a vertical compound engine, this portion of the plant having 
been built and erected by the Sunderland Forge Co. 

The engine room may be entered from the boiler room, and 
is on the same level. It is at present equipped with two 100 
k. w. steam dynamos and one 50 k. w. steam dynamo, together 
with a motor generator for regulation and for charging the 
batteries. The generating sets were supplied under the con- 
tract of the India Rubber, Gutta Percha and Telegraph Works 
(Ltd.), and comprise two Belliss compound two-crank self- 
lubricating engines of their E. C. 7 standard pattern, each 
direct-coupled to a “Silvertown” S. D. 220 single horseshoe 
undertype dynamo with drum-bar armature, each set giving an 
output of 100 k. w. at 440 to 500 volts when running at a speed 
of 450 revs. per minute, and supplied with steam at 140 pounds 
pressure, the engines being arranged to exhaust either into a 
condenser or to the atmosphere. There is also a third gener- 
ating set composed of a Belliss E. C. 4-type engine coupled 
to a “Silvertown” single horseshoe undertype dynamo with 
Gramme-wound armature, and capable of giving an output of 50 
k. w. at 600 volts when running at a speed of 550 revs. per 
minute. A balancer is provided consisting of two machines 
mounted on the same bedplate and coupled together, each arm- 
ature being capable of carrying a current of 100 amperes and 
working at a voltage varying between 220 and 256 volts, so that 
it can transfer 25 k. w. from one side of the three-wire system to 
the other. These machines are also single horseshoe under- 
type machines with drum-bar armature, and run at 1,000 revs. per 
minute. A small motor has also been fitted for driving the scraper 
gear of the Green economizer. Traversing the engine room, 
there is a small 25 foot span hand-traveler capable of lifting 
5 tons, with a vertical lift of 18 feet. This traveler was erected 
by the Sunderland Forge Co. 


The switchboard in the engine room is very conveniently 
erected on a low platform facing the engine sets. It was con- 
structed and equipped by Mr. James White, of Glasgow, and is 
built on a steel frame erected about 3 feet from the wall. It 
consists of 14 polished white marble panels screwed to the 
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framework. The left panels serve as a dynamo section, the mid- 
dle the balancing section, and the right panels a feeder section. 
The spaces between the panels are filled in with polished teak 
wood moulding, and surmounting the board is an ornamental 
frame carrying a self-winding clock, also the feeder and dynamo 
voltmeters. The back of the switchboard is enclosed, being 
reached through panel teak wood doors at. the sides. Each 
dynamo panel is fitted with a Kelvin sector pattern ampere 
gauge, a maximum automatic cut-out and a double-pole change- 
over switch of the multiple contact knife pattern. Below each 
of the dynamo panels are the field regulators, the resistances in 
connection with which are fitted on the wall behind the board. 
At the top of the middle panel are fitted Kelvin recording volt- 
meters and two recording ammeters, while below these are the 
balancing ampere gauges and motor starting and field regulating 
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switches. On the lower middle panel the voltmeter double-pole 
switches are fitted, while on each of the feeder panels there are 
mounted two Kelvin sector pattern ampere gauges, one on the 
positive and one on the negative section, the feeder fuses being 
mounted directly behind these. 

The battery switchboard is mounted on a steel frame in a 
similar manner to the main board, and carries three polished 
marble panels. Two of these are provided with regulators for 
the 30 regulating cells of each of the two batteries, and on the 
top panel are mounted two Kelvin engine-room voltmeters con- 
nected between the middle of each of the “charge” .bars of the 
battery. We may here say that the connections in the battery 
room from the regulating cells to the regulating board are of 
copper rod protected with anti-sulphuric enamel, the rods being 
carried on porcelain insulators fitted on wooden beams supported 
from the roof. 

The battery room is reached from outside the building, and 
is a spacious apartment capable of holding considerably more 
cells than are at present erected. It now contains two batteries 
for the three-wire system, each battery consisting of 120 cells 
of 19 plates, in glass boxes, the output being 50 amperes for 10 
hours, or 200 amperes for one hour. The batteries are of the 
usual type manufactured by Messrs. Pritchetts & Gold, by whom 
they were supplied for this station. 
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Mr. A. H. Preece was the consulting engineer, and Mr. H. 
Morton the resident engineer of the company. We are indebted 
to the “Electrician,” London, for the above details and illus- 
tration. 

THE MIDDLESBROUGH, STOCKTON & THORNABY ELECTRIC 
RAILWAY. 

An interurban railway which can claim many distinguishing 
features, but is based largely upon American practice, is the 
one connecting the towns of. Middlesbrough, Stockton and 
Thornaby. It was indeed a rare compliment which was paid to 
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INTERIOR OF ENGINE ROOM, MIDDLESBROUGH, STOCKTON 
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the engineers by Major Cardew after official inspection, who 
said he had never seen a more perfect installation. The system 
at present consists of 8.5 miles of railway, comprising 15 miles 
of track. 

The main power station is situated on the River Tees, at 
Stockton, close to Victoria Bridge, and about 2.5 miles from 
Norton and 4 miles from the terminus at. Middlesbrough. A 
wharf has been constructed on the river with a frontage of 200 
feet, so that coal can be conveniently received. An electric crane 
erected on the wharf is used in discharging vessels, the coal 
being first put into a hopper and weighed in three ton lots. It 
is then automatically hoisted and discharged by a lift into stor- 
age bunkers, from which it is fed by gravity into the hoppers 
of the mechanical stokers. About the centre of the wharf a 
cast-iron cased sump with cut-off valves has been laid down for 
supplying the condensing plant. 

A plan and section of the engine and boiler rooms is given in 
the figure. The walls of all the station buildings are constructed 
of brick, and are faced with red pressed brick. 

Boilers and Accessories.—The steam generating plant occu- 
pies a room measuring 78 feet by 48 feet 6 inches, with a height 
of 36 feet from the floor to the tie bars of the roof. Here are 
three Babcock & Wilcox water tube boilers, each having a heat- 
ing. surface of 3,580 square feet, and capable of evaporating 
12,000 pounds of water per hour. The steam and water drums 
are 22 inches in diameter and 23 feet 7 inches in length; the cross 
drum is 24 inches in diameter and 7 feet 6 inches in length, and 
carries an 8 inch stop valve. Each boiler furnace is provided 
with a Vicars’ mechatiggi stoker worked by an electric motor, 
and coal is fed to thè’ stékers by gravity from the steel storage 
bunkers supported: gn. steel columns and occupying the upper 
part of the station’ The capacity of the bunkers is about 300 
tons. The conveyor carrying coal from the receiving hoppers 
to the bunkers is capable of handling 20 tons per hour. In the 
boiler room is a Green economizer of 240 tubes. This is in 
conection with a smokestack placed in an angle between 
boiler and engine room. The stack is 132 feet high and 7 feet 
in diameter at the top. It is octagonal, built of pressed brick, 
and is lined with firebrick. The boiler room also contains a 
feed tank. 

Engines and Condensers.—Adjacent to the boiler room and 
communicating with it by two doors is a spacious and lofty 
engine room, with interior walls faced with glazed bricks. Panels 
and string courses are marked with blue glazed bricks and over 
the arched panels is a cornice carried the entire length of the 


engine room on which runs a ten ton traveling crane. The 
engine room measures 110 feet by 52 feet, and has an open roof 
consisting of iron principals with varnished and grooved board- 
ing, the outside being covered with blue Welsh slates. The floor 
of the engine room, beneath which is a basement, is supported 
upon iron girders with boiler plates between, concreted to floor 
level and finished with marble mosaic tiles. These are at present 
three engine foundations of solid concrete built up from the 
level of the basement floor. 

The engine plant consists of three Reynolds-Corliss slow- 
speed horizontal cross-compound condensing engines of 400 
h. p. each, constructed by the E. P. Allis Co., of Milwaukee. 
This is the first instance of the use of the Allis engine in Eng- 
land, but there will shortly be another example in the installa- 
tion of the Central London Railway, where six engines of 1,300 
h. p. each will be used. In the engines at Stockton the high 
pressure cylinder is 16 inches in diameter and the low pressure 
32 inches in diameter, the stroke being 36 inches. Each engine 
runs at 94 revs. per minute, and is directly connected to a 300 
k. w. three-phase generator. 

The condensing and pumping plant is arranged in the base- 
ment, and all steam condenser, suction and other pipes and con- 
nections, are carried below the floor, clear space being thus se- 
cured around the generating units. ° Wheeler condensers are 
provided for each engine, and there is a supplementary exhaust 


PLAN AND TRANSVERSE SECTION OF ENGINE AND BOILER 
ROOMS, MIDDLESBROUGH, STOCKTON & THORNABY . 
ELECTRIC RAILWAY. 
atmospheric pipe into which the exhaust from any engine may 
be turned if desired. 

The boiler feed pumps, of which there are two, have steam 
cylinders 7% inches in diameter, with 6 inch stroke, and pump 
cylinders 4% inches in diameter. The suction pipe is 14 inches 
and the discharge 13 inches. 

Generators.—As mentioned above, each engine is directly 
connected to a three-phase dynamo of 300 k. w. capacity. Thus 
the total capacity of the station is goo k. w. No direct current 
generators are used. Each of the three generators is of the 
three-phase type, having 32 poles, giving 2,500 volts with a 
frequency of 25 cycles at 94 revs. per minute. The fields are 
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independently excited, and current for this purpose is taken 
from the 500 volt bus-bars. To supply this current in the morn- 
ing for starting the dynamos, and for lighting the station, a bat- 
tery of accumulators has been provided. These are placed in a 
separate building adjacent to the car shed. 


The three-phase generators have a magnet frame of cast-iron 
with laminated sheet iron pole pieces, bolted together, and 
cast into the yoke. The field coils are wound on sheet iron 
spools with brass flanges, the coils being insulated from the 
sheet iron with paper, and from the brass flanges with wooden 
rings, capable of standing a puncture test of 5,000 volts. The 
armature core is built up of sheet iron laminations .o14 inch 
thick, with rectangular slots punched in their periphery to re- 
ceive the windings. The punchings are fastened to a spider by 
bell-tailed projections on their inner circumference, which fit 
on to the corresponding slots on the outer circumference of the 
armature spider. Ventilating spaces are arranged at intervals 
between the laminations, so as to allow of a free circulation of 
air in immediate contact with the core and windings. The arm- 
ature spider is of cast-iron in one piece, consisting of a hub 
with outwardly projecting spokes supporting the punchings. The 
hub is pressed down and keyed to the engine shaft. The wind- 
ing of the armature consists of 48 coils mounted on formers, and 
insulated to withstand 8,000 volts. The portions of the coils which 
project beyond the core on each side are arranged in two layers, 
thus furnishing ample space for insulation, and rendering it 
possible to remove one-half of the coils without disturbing any 
of the rest. Any of the other coils can be removed by taking 
out the two adjacent coils. The approximate weight of the 
armature is 14,500 pounds, and of the fields 27,000 pounds. 

The system of distributing power to the trolley lines is, it 
will be seen, somewhat novel. Although the potential required 
on the trolley line is 500 volts, all current is generated at 2,500 
volts alternating, and then transformed and converted to 500 
volts direct current at the main station, and at a sub-station, 
nearly three miles from the main station. 

Switchboards.—The generating station contains a switch- 
board made up of 14 panels of polished white marble, having a 
total length over all of 21 feet 4 inches, and a height of 10 feet 
3 inches. The various panels are as follows: one boosting rotary 
converter panel, one battery panel, three transformer panels, 
three generator panels, two high tension feeder panels, two ro- 
tary converter panels, one line feeder panel, one Board of Trade 
panel. The switchboard at the sub-station is similar in construc- 
tion to that at the generating station. 

Transformers and Rotary Converters.—Thomson-Houston 
transformers and rotary converters are employed at both sta- 
tions. In the engine room at the main station there are two 
rotary converters which have been used in preference to motor 
generators, on account of their high efficiency and ease of man- 
ipulation. They consist essentially of direct current generators 
to the armature windings of which connections are made at suit- 
able points to a set of three collector rings on the end of the 
shaft opposite that occupied by the commutator. The three- 
phase current is led into these collector rings, and the machine 
is run at the current speed for 25 cycles. The same winding thus 
serves for the current led into the machine, and the direct cur- 
rent taken out. The “step-down” transformers reduce the cur- 
rent generated by the three-phase machine at 2,500 volts to 320 
volts, so as to obtain on the commutator side of the rotary 
direct current at 500 volts. At the main station there are two 
four-pole rotary converters of 200 k. w. capacity, running at 750 
revs. per minute. These take the current from the transformers, 
and, after conversion, transmit it direct into that part of the 
tramway system which is fed from the main station. This in- 
cludes the lines for two miles on either side of the central sta- 
tion. The trolley lines are divided in the usual manner by sec- 
tion insulators into half-mile lengths, and current is fed in at 
section boxes at these intervals. 


From the main station to the sub-station at Newport the 2,500 
volt three-phase current is transmitted by two three-core cables, 
in each of which are three conductors of copper suitably insul- 
ated; each conductor has an area of .0775 square inches. With 
this small section it is possible to transmit 300 k. w. with a loss 
of only five per cent. 

At the sub-station at Newport there are transformers and 
three rotary converters, which perform the same office as those 
at the main station, receiving alternating current at 2,500 volts, 
and reducing and converting it to 500 volt direct current. 
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Into the reasons which led to the adoption of the method of 
distribution just described, we cannot here enter in detail, but 
the more important were the position which it was desired to 
give to the central station, the length of the line, and the regula- 
tions of the Board of Trade as to the earth return. It will be re- 
membered that the difference of potential between the generating 
station and the extreme ends of the tramways must not exceea 
seven volts, and there was reason to anticipate that if current 
had been supplied at 500 volts direct from Stockton the drop in 
the earth return, between the station and the termini at Lin- 
thorpe and North Ormesby, might have exceeded the pre- 
scribed limit. Consequently the three-phase high potential sys- 
tem was adopted, and a sub-station was placed at Newport Road, 
thus giving two points of distribution. With this arrangement 
the current along the line may be in opposite directions at dif- 
ferent times, according to the distribution of the load, and thus 
practically, all risk of electrolysis of gas and water pipes is 
avoided. Besides this consideration, the system adopted has the 
important advantage of requiring a much smaller amount of 
copper in the feeders than would be aki with the more 
common mode of direct distribution. 


Accumulators.—As already mentioned, a battery of 260 cells, 
made by the Tudor Company, has been placed in an accumulator 
room adjacent to the station. The cells have a discharge rate of 
48 to 70 amperes, the capacity at the lower rate being 240 ampere 
hours. 


The battery supplies current for starting the dynamos in the 
morning and for lighting the station, and a combination of 
static and rotary transformers for charging the batteries is a 
novel feature in the station equipment. The charging current is 
taken from a bus-bar receiving current from the rotaries at 500 
volts. It is then passed through a booster which consists of a 
rotary converter fed from step-down transformers. The trans- 
former was designed with a large amount of leakage between 
the primary and secondary, the leakage being so adjusted that 
by changing the phase of the armature current by variation of 
the field current of the booster, the transformer ratio is varied 
and consequently the voltage on the collector rings. In this 
way it is possible to vary the voltage on the continuous current 
side of the rotary from 40 volts to 150 volts, thus raising the 
voltage of the current from the 500 volt bus-bar to 650 volts. 
The charging current is 60 amperes, and the armature of the 
rotary is designed to carry this current continuously. 

For the above details and illustrations we are indebted to the 
“Railway World,” of London. 


THE BELFAST MUNICIPAL ELECTRIC SUPPLY WORKS. 


A few years ago the experiment was tried by the municipality 
of Belfast of using gas engines as prime movers in a central 
station; and while it cannot be called a failure, it has demon- 
strated that in one case at least gas power is not the best suited 
for wholesale electrical supply over an extensive area. For 
this reason a new station has just been erected equipped with 
the most modern machinery, and it is the intention to have the 
old gas plant serve for auxiliary supply in conjunction with the 
new station, which, although on the boundary of the present 
area of supply, is very centrally situated as regards Belfast as a 
whole, and will ultimately become a true central station. It 
is very conveniently situated on the River Lagan, enabling a 
condensing plant to be used without difficulty, and facilitating 
supplies of fuel and materials. The ultimate capacity of the 
buildings that can be erected on the land acquired for the pur- 
poses of this station is 20,000 h. p., but the present buildings 
are capable of housing only 10,000 h. p., the land extending 
beyond the chimney stack being as yet unbuilt upon. The 
present pile of buildings possesses considerable artistic merit. 
It was designed by the architects, Messrs. Graeme-Watt and 
Tulloch, and is situated between East Bridge street and the 
river. The principal facade, which is towards the street just 
named, is in the style of the English renaissance, and is con- 
structed in red brick and Giffnock stone. Owing to the soft 
and marshy nature of the subsoil at Belfast, the buildings have 
been erected on piles, no less than 1,200 having been driven for 
the building and 154 for the chimney stack, which is 175 feet in 
height and has a diameter at the base of 25 feet, the internal 
diameter of the flue being 13 feet. The buildings throughout 
are of fireproof construction, the floors being of concrete and 
steel. The paving of the battery room floor is of vitrified tiles 
embedded in cement, the joints being afterwards run with pitch, 
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this having been found to serve best for the purposes of a bat- 
tery room. The ground floor is occupied by the engine house, 
the boiler house and accessories, the battéry room and various 
offices. The boiler house and engine house are each 200 feet in 
length, the latter being 64 feet wide and the former 40 feet wide. 
Both are very spacious, lofty and well lighted, the roof in each 
being carried by light steel ties. When completely equipped, 
the present boiler house will contain ten Lancashire boilers, 
each 30 feet in length by 8 feet diameter, but three only are at 
present erected and a fourth is being put in. Two of these boil- 
ers are fitted with mechanical stokers of the Bennis and Proc- 
tor types, and the third is at present arranged for hand-firing. 
By this arrangement the relative merits of hand-firing and the 
various systems of mechanical stoking can be carefully watched 
by the chief engineer, and the decision ultimately arrived at 
as to which is the best adapted to local conditions. Welsh small 
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ELEVATION AND PLAN OF THE BELFAST NEW ELECTRIC 
SUPPLY WORKS. 


coal is usually burned, and for this the well-known mechanical 
stokers of Messrs. Bennis & Co., of Bolton, are well suited. 
Indeed, when the advantages of mechanical stoking in point of 
smokeless combustion and improved steam production are 
taken into account, it is not surprising to find that stations are 
rarely, if ever, now built without them, while in many older 
stations where hand-firing has been practiced mechanical stok- 
ers are being introduced. At the end of the boiler room there 
is a Green economizer, consisting of 216 tubes, the scrapers 
of which are worked by a small electric motor. The coal 
bunkers extend along the length of the boiler house, and are 
arranged so that they can be worked with spiral conveyors 
and elevators for feeding the mechanical stoker hoppers. At 
present these hoppers are filled by hand. The pump room ad- 
joins the boiler house, and is extremely well arranged. It is 
equipped with steam and electrically driven pumps, built by the 
Blake & Knowles Steam Pump Works, arranged on a dupli- 
cate feed-water system, the pipes being so designed that the 
feed can take place either through the economizer or direct to 
the boilers. The motors were built by the Electric Construc- 
tion Co., and are geared by spur gearing to the pump spindles, 
forming a compact and efficient arrangement. In addition to 
the electric pumps, there are two-sets of horizontal duplicate 
steam pumps capable of delivering 4,000 gallons per hour. 
These are provided with duplicated steam mains. The pumps 
are of the Blake improved type with their patented improved 
outside valve motion, by which the full length of the stroke of 
the pump can be secured while working against the heaviest 
pressures. By this external arrangement the piston is enabled 
to travel from end to end of the cylinder and so obviate the 
steam clearance spaces which are incidental to a pump of the 
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usual duplex type. These pumps are guaranteed to be at least 
25 per cent. more economical in steam consumption than the 
duplex pump with the ordinary valve motion. Cushioning 
valves are also provided so as to insure the utmost steadiness 
in running. The pump room also is equipped with a Kennedy 
water meter and an oil filter. Returning to the boiler room, 
we may note that each boiler, which works at 180 pounds pres- 
sure and has been tested to 270 pounds, feeds steam into a dupli- 
cate system of steam mains, carried by tie rods from brackets 
fixed in the walls or suspended from the roof. The connections 
to each engine consist of a Y piece provided with stop valves, 
and the boilers have two junction valves with a 5-inch branch to 
each main. The steam ranges are of lap-welded mild steel, the 
flanges of wrought steel being welded on. Copper expansion 
bends are provided to allow for changes in length. Each boiler 
has three safety valves, and the valve equipment throughout is 
on the Hopkinson patent parallel slide principle. 


The present equipment of the engine house consists of three 
sets of continuous-current steam dynamos, the steam engines 
being built by Messrs. G. E. Belliss & Co. and the dynamos by 
Messrs. Thomas Parker, Limited. A fourth set is in course of 
erection. Two of the Belliss-Parker sets consist each of a 
Belliss engine placed between two 50 k. w. balancing dynamos 
direct-coupled on one shaft. These run at a speed 380 revs. per 
minute, and have a varying voltage of from 220 to 350 volts. 
The larger set consists of a single three-crank engine, coupled 
direct to a 200 k. w. continuous-current dynamo, capable of de- 
livering from 440 to 500 volts. When worked at the higher 
pressure of 500 volts, these generators might conveniently be 
used for driving electric tramways on the trolley system, but 
at present there is no definite scheme of electric traction in 
Belfast. 

In addition to the generating sets, the engine house is at 
present equipped with motor generators and boosters on the 
Crompton principle, these being used either for balancing on 
the three-wire mains for boosting the feeders, or for charging 
the cells. 

At one end of the machinery room there is a spacious and 
well-equipped switchboard gallery, from which a splendid view 
of the machinery room can be obtained. On this gallery 
Messrs. J. H. Holmes & Co. have built one of the best and 
most convenient forms of switchboard that we have ever met 
with. Not the least important feature of it is the admirable 
way in which the back connections of the board are carried 
out. The board is at present equipped for six feed- 
ers, eight generators, and the boosters, motors, generators 
and three-wire batteries. The panels are of enameled slate, 7 
feet 6 inches high, the width varying from 2 feet 8 inches to 3 
feet 3 inches. The framework of the switchboard is of steel, 
with teak mouldings between the panels. A novel feature of 
the switching arrangements is the introduction of mechanical 
gear in place of electrically connecting the wires for the regu- 
lating resistances, etc. Immediately in front of the switchboard 
are a number of regulator wheels, supported on iron pillars. 
These do not directly actuate the electrical contacts controll- 
ing the regulating resistances, but operate a system of connect- 
ing rods and bevel gearing, by which contact-pieces, at some 
distance from the board and in a place of greater security than 
on the board, are efficiently controlled. A similar method of 
control is in use for the regulator end cells of the battery, for 
the purpose of regulating the battery pressure in charging and 
discharging. 

The battery room is on the lower level immediately behind 
the switchboard, and controlling shafts, operated from the 
switchboard, pass down through the floor to the regulating 
switch on the battery room wall. The battery room is at 
present only equipped with one-half of its possible storage ca- 
pacity, viz., with two batteries each of 130 E. P. S. cells of the 
Faure-King type. The normal capacity of these cells is 500 
ampere-hours for five hours, but they are capable of developing 
300 amperes for one hour’s discharge. The arrangements for 
milking up the cells are the most perfect we have ever seen, 
both mechanically and electrically. Overhead, throughout the 
battery room, are a number of movable contact connectors, by 
means of which any cell may be milked from the hospital cells. 
We may here say that the ingenious but apparently im- 
practicable system of telescoping the electrical connec- 
tions of batteries for the purposes of regulation has been 
abandoned. This method was introduced by Prof. Ken- 
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nedy into the old station, but it has been found that the irregu- 
larity of charging and discharging the overlapping cells, and 
the difficulty of coping with this, is more marked in such an 
arrangement than with the ordinary end connector contacts. 
At present there are 45 end cells on each battery, these being, 
in each case, at the middle wire or inner end of the battery. Thus 
go cells in series are regulator cells, and by an ingenious ar- 
rangement Mr. McCowen has succeeded, by means of a local 
circuit in charging these independently of the other cells in 
the battery, the charging being effected from one of the motor- 
generators running at a low pressure. While the two main 
batteries, therefore, are working on the feeders or general sup- 
ply, the out-of-use regulator cells may be charged up to their 
proper limit. This arrangement is found to work much more 
Smoothly and satisfactorily than the telescope system. The 
above details and illustration appeared in “The Electrician,” 
London. 


The Mechanical Plant of a Modern Commercial 
Building.—III.’ 


BY WILLIAM H. BRYAN, St. Louis, Mo. 
(Member of the Society.) 


T the time this work was taken up the 220-volt arc lamp was 
in an experimental stage. It was a question whether to burn 
the arcs singly across 220 volts, or to use two 110-volt Jamps in 
serics. In either case, the enclosed arc lamp, burning in mul- 
tiple, was to be used, for reasons explained later. A large 
number of sample 220-volt arc lamps were tested in the offices 
of the engineers, and a reasonable number of these were found 
satisfactory. The arc is long, and the light has a bluish purple 
tinge. The former, however, was not objectionable with the 
ground-glass inner globe. The latter also yields to treatment: 
so that, on the whole, it was thought entirely safe to use the 
single lamp, thus greatly simplifying the system. 

The electric elevators could, of course, have been operated 
alone with less than 75-kilowatt average; 75 horse power, or 
56 kilowatts, being the average amount of energy required, as 
already explained. As electric elevator service, however, is 
frequently subject to sudden and severe overloads for short 
periods, due to the starting and operating of a number of loaded 
elevators simultaneously, a surplus of power was necessary; 
and as it was desirable to have all the electrical units alike. 
and interchangeable, it was thought best not to reduce the size 
of the third unit. 

The specifications provided that the generators should be of 
the direct-connected type, mounted on engines, each generator 
to be rated at 75 kilowatts at 220 volts. Speed about 250 revolu- 
tions per minute. When run continuously at rated load, the 
temperature was not to rise more than the following amounts 
above the surrounding air: 72 degrees Fahr. in the armature: 
54 degrees in the fields; 72 degrees in the commutator. They 
were to be capable of carrying 25 per cent. overload for two 


hours, and 33% for one hour, without excessive heating any- ` 


where, and without injurious sparking at the brushes. They 
were to be capable of taking 50 per cent. overload momentarily, 
without flashing or injurious sparking, and were not to flash 
around the commutator when the circuit breaker opened at 50 
pei cent. overload. They were to run without sparking or shift- 
ing of the brushes from no load to 25 per cent. overload. 

These rather rigid requirements were due to the possible 
operation of electric elevators, and as several prominent builders 
were in a position to supply such machines, competition was 
not limited. 

The winding of the fields was over-compounded to give 3 
per cent. higher voltage at the brushes at full load than at one- 
tenth load. The rise in voltage was to be proportional to the 
load throughout. The current density at rating in the copper 
brushes was not to exceed 27 amperes per square inch of brush 
contact. The insulation resistance between any conductor and 
the frame of dynamo was to be at least one megohm. 

The switchboard (Fig. 2) was to be of white Italian marble, 
11⁄4 inches thick, located 24 inches from wall. There was to be 
a generating panel for each dynamo, containing one fireproof 
field rheostat, one double-pole double-throw knife switch, one 
single-pole magnetic circuit breaker. one pilot lamp, one Weston 
ampere meter, the necessary bus-bars, one round pattern Wes- 
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ton 250-volt voltmeter, with switches to connect it with the ter- 
minals of each dynamo; with bus-bars, with the distributing 
cırcuits, with positive bus-bar and ground, and with negative 
bus-bar and ground. There were to be two feeder panels, con- 
taining one 1,200-ampere double-pole double-throw switch, ten 
150 and four 50-ampere double-pole double-throw knife switches 
with fuses, and one lamp ground detector. Each feeder panel 
was to have a neat goose-neck bracket light, with shade and 
holder. The conductors were to be proportioned so that the 
temperature would never rise more than 45 degrees Fahr. above 
the surrounding air. Each circuit on the board was to be let- 
tered or numbered. 

This board is designed with an extra power bus-bar, so that 
the elevators can be operated separately from the lights, if de- 
sired. This has never been done, however, except when the 
plant was started, and. before engines and generators were ad- 
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FIG. 2. 


justed. The large double-pole double-throw switch enables 
either the motors or lights to be connected to outside reserve 
connection, the other being operated from the dynamo. When 
both sides of this switch are thrown to outside connections, the 
entire building is operated from a central station on a 3-wire 
220 to 440 system. 

Each generator was to be connected with the switchboard by 
rubber-covered cable, running overhead on porcelain knobs. 
Each proposal was to name a price on two generators as above, 
with an extra price for a third unit, with one feeder panel, the 
latter to contain eight 150-ampere double-pole single-throw 
switches; eight 200-ampere single-pole circuit breakers, and one 
220-volt 500-ampere recording station wattmeter—all of these 
being required for the electric elevator service. 


SECTION D—STEAM ENGINES. 

These were to be of the direct-connected type, for driving 
the two 75 kilowatt generators, each to be operated independ- 
ently (see Fig. 1). The assumed efficiency of 80 per cent. fixed 
their capacity at 125 indicated horse power each. The oper- 
ating steam pressure, if compound engines were selected, was 
to be 120 degrees above the atmosphere. Contractor was to fur- 
nish and erect these engines, ready for pipe connections, in- 
cluding foundations for engines and dynamos. Each proposal 
was to embody a guaranteed water rate per indicated horse 
power hour, and be accompanied by a drawing showing space 
occupied, foundations required, dimensions of cylinders, weight 
of engine fly-wheel, and sub-base, and diameter of shaft. The 
proposal was to state additional cost of a third unit identical 
with the others, for use in case electrical elevators were adopted. 

The specifications were drawn for compound engines. Con- 
densing apparatus was not deemed desirable, on account of its 
increased cost, complication, and space required. The fuel sav- 
ing would mave been small, as the exhaust is used for heating 
during the five months of cold weather, when the load on the 
engines is also a maximum. Bidders were asked to state the 
price of simple engines of the same indicated horse power. The 
engines were to be of the horizontal centre-crank, tandem com- 
pound, high speed, non-condensing automatic type, built extra 
heavy throughout, speed about 250, stroke at least 14 inches, 
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designed for an overload of 50 per cent. for short periods; water 
rate not over 25 pounds per indicated horse power hour; shaft 
governor to be equivalent to the Rites, controlling both high 
and low-pressure cylinders. The drop in speed with constant 
steam pressure between no load and 50 per cent. overload was 
not to exceed 2 per cent., and was not to exceed 11⁄4 per cent. 
with constant load and steam fluctuating between 100 and 125 
pounds; and 3 per cent. for the combined changes in load and 
pressure. Engines were to operate smoothly, noiselessly, and 
without heating or undue wear, at all loads and pressures. 
Heavy cast-iron sub-bases were to be furnished of proper width 
to receive dynamos. Shaft to be of steel, in one piece. The 
usual fittings, fixtures, and lubricating apparatus to be furnished. 
One extra heavy fly-wheel, steam cylinders lagged, bright work 
highly finished. Crank pin to be of same dimensions as shaft: 
Engines to be finished, painted and submitted to such tests as 
might be required. 


SECTION E—WIRING, ARC AND INCANDESCENT LAMPS, FANS: 
AND MOTORS. | 
- This section covers all the apparatus and material necessary , 
to transmit the electricity from the switchboard to the points | 
of use. The 220-volt multiple arc distribution was adopted, for ! 
reasons already explained. The arc and incandescent lamps ` 
were run from the switchboard on independent systems of wir- 
ing.. Suitable cut-out cabinets, tablet boards. and switches were, 
to be supplied. The feeders for arc lights were to be of No. 2. 
B. & S. gauge, on porcelain knobs in the basement, and on 
metal cleats in the elevator shaft. All feeder wires were to 
have a one-sixteenth lead cover in elevator shaft, . and were to` 
be standard and continuous, without joints, except where taps 
were taken off feeding tablet boards on each.floor. All wiring. 
was to be rubber covered. The distributing cirgwits for arc ` 
lamps were of No. 12 B. & S. wire, each two lamps being con- 
trolled separately. The incandescgents were to'be grouped in 
circuits not exceeding fifteen tamp§ each. Maximum drop be- 
tween -cutaout.cabinet and lamps,34-per cent; no-wire smalter- 
than No. 14 B. & S. to be used. Contractor was to furnish and 
attach lamps and sockets. On the upper floors the incandescent 
lamps were to drop from the ceiling by flexible cords with ceil- 
ing ,cut-outs.and key sockets. The paragraph Eefereing to in- 
sulation was as follows: 
-The insulation of all wires in n this building’ must’ be of best 
Para rubber, put on in two coats. of uniform thickness without 
seams, the inner coat to be free of. sulphur. or other substances 
liable to corrode the copper. The copper to have an additional 
protection of a uniform and thick coating of tin. Thickness of 
sulation of the No. 14 and No. 12 wire to be 3-64 of an inch, 
upon No. 2 B. & S. wire 5-64 of an inch, and upon No. 000 wire 
3-32 of an inch. The rubber to be ‘covered with. a. substantial 
braid that will not readily carry fire. This wire must show an 
insulation resistance of at least one megohm per mile after two 
weeks’ submersion in water.at 72 degrees Fahr., and after three 
minutes’ electrification with a current of 500 volts. The insula- 
tion of all these wires, with all cut-outs, switches, and fuses 
in place, must have a resistance between conductors, and be- 
tween all conductors and the ground, of not less than % meg- 
ohm per mile of circuit.” 

Edison key sockets were to be used throughout, with porce- 
lain bases. Contractor was to furnish and connect six hundred 
16 candle power lamps, with anchored filaments, and 600 hours’ 
guaranteed life. The intention was to select that type of lamp 
which would give this life with the best guaranteed efficiency 
and maintenance of candle power. 

Three motors for ventilating fans were to be supplied—one 
in basement, one in engine room, and one in boiler room (see 
Fig. 1); the air to discharge into space surrounding stack. Each 
fan was to be 24 inches in diameter with speed variable between 
200 and 600 revolutions per minute. Motors to be % horse 
power each, series wound, equipped with switches, regulating 
devices, iron-clad armatures, large mica insulated commutators, 
carbon brushes, and self-oiling bearings. 

The two hundred arc lamps were to be of the enclosed type, 
burning 150 hours continuously without trimming. Proposals 
were invited on lamps to burn singly on 220-volt circuits con- 
suming not over 2⁄4 amperes each, and also upon lamps to 
operate two in series, without robbing each other, and with 
equal steadiness. All lamps were to have resistance enclosed in 
top of lamps, and be hung from ceiling on independent sup- 
porting . wires. They were to have opalescent inside globes, 
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and clear glass outside globes. To have the usual fittings and 
adjustments, and polished brass finish. Thirty days’ supply of 
carbons was also to be furnished. 

The enclosed arc lamp has many important advantages, among 
which are—that it can be run off of the ordinary incandescent, 
dynamo and wiring system, and that it gives a very uniform and 
attractive light. It does not give as much light as the ordinary 
open-series arc, but requires more energy, about one-third of 
which goes to waste in the resistance in the lamp which is 
necessary to control and regulate its operation. The 110-volt 
enclosed arc lamp, for instance, is operated with 5 amperes, but 
only about 80 volts are consumed in the arc itself. The 220-volt 
lamp uses 214 amperes, consuming about 160 volts in the are. 
Thus far, all attempts to do away with this wasteful resistance 
have failed, but it is believed that the inventive genius of the 
country will, th the near future overcome this serious difficulty. 

The original schedule of lamps to be wired for was as follows: 


Arc. Incandescent. 

Basement sores soscese riara un ekaa 19 46 
ist PlOOP isc ts carsud tose ens en a 26 145 
2d E E TE ETE hornet ig reales 23 I5 
3d A Sodus EE EE E EEE 24 17 
Ath SS aeriene Aee S a bec s 24 30 
oth. S ereer eta sieuowa sams eae 22 29 
Gh. 9 “oc ao nani i anr AN 23 46 
wth. °°" sociale boca. oae wae EA S 22 100 
Rir tenccuacuamn casememeceee ean 6 142 
Total- 4.¢5.avkeriwsrdaeoddte nha Ones uate 189 579 
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The Detroit, Ypsilanti and Ann Arbor Interurban 
Electric Railway. 
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HED Detroit, Ypsilanti & Ann Arbor Railway, now operating 


between Detroit and Ann Arbor, Mich., connecting De- 
troit, Dearborn, Ypsilanti and Ann Arbor, with a number of 
thriving towns through one of the most prosperous sections of 
the State of Michigan, may well be characterized as a distinct- 
ively interurban electric road. Without extravagant and use- 
less finish, everything pertaining to it is of the best quality, 


_ and the design of every detail throughout is such as to give the 


best results. The road-bed itself was very carefully prepared 
and the rails used are as heavy as those employed in regular 
steam railway practice. The overhead construction consists of 
double figure eight trolley wires which, with booster and direct 
feeders, are so arranged as to give perfect distribution and a 
minimum chance for line trouble. 

The road is a little over 40 miles in length and the regular 
equipment for present requirements consists of 10 very large, 
complete and elegant coaches for through express, local and 
excursion service between Detroit and Ann Arbor, with several 
smaller cars for local traffic at Ann Arbor. These coaches, 
which are over 40 feet in length, extra wide and supplied with 
double trolleys, Westinghouse air-brakes of special design, and 
all modern improvements for elegance and comfort, were built 
by the Barney & Smith Car Co., of Dayton, Ohio. 

Each of the coaches is equipped with four 50 h. p. standard 
Westinghouse railway motors, of the well-known multipolar 
type, with iron-clad armature. The current is supplied from 
two power houses, one located at Ypsilanti and the other at 
Dearborn, practically 20 miles apart. These power houses are 
exactly alike except as to a few minor points due to local con- 
ditions. They are fireproof brick structures with double gables 
forming independent boiler and engine rooms, being plain, sub- 
stantial buildings with just enough architectural effect to pro- 
duce a pleasing appearance, giving the idea of practical utility. 

The generating power in each station consists of two 450 h. p. 
Westinghouse compound automatic engines direct connected by 
means of flexible spring couplings to Westinghouse 225 k. w. 
railway generators, with foundations in place for two more 
units and provision for easy extension of buildings for further 
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increase. Independent condensers are used with connections 
so made that the plants can be operated condensing or non- 
condensing at will. Each boiler room contains three water tube 


boilers of nominal 250 h. p. rating each, equipped with Roney 
mechanical stokers, fuel economizers, mechanical draft with re- 
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POWER HOUSE OF THE DETROIT, YPSILANTI & ANN ARBOR 
RAILROAD. 


lay fans, duplicate feed water pumps, etc., all arranged very com- 
pactly, with particular regard to operating with a small force 
of men. Coal and ash handling machinery is not at present 
installed, but provision is made for this in connection with fur- 
ther increase of the plants. , 

The current to the distant portions of the line is conducted 
through feeders in which there is a very considerable drop in 
pressure at the time of maximum load. To compensate for this 
the feeders are equipped with boosters. The boosters consist of 
Westinghouse motors direct-connected to series-wound genera- 
tors or boosters, by which the voltage to the feeder circuit is 
increased in proportion as the load increases, thus enabling a 
practically constant pressure to be delivered at the trolley line. 
It was found that this system of operating was very much more 
economical than it would be to supply the very great additional 
amount of copper which would be required if the boosters were 
not used. 

The switchboards are constructed of heavy marble panels with 
iron framework of very neat design, and are supplied with a full 
complement of instruments, including meters, circuit breakers, 
switches, etc., for the full control of current under all conditions. 

The steam piping throughout the plants is extra heavy to 
carry a working pressure of 175 lbs., and the arrangement is very 
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INTERIOR OF POWER HOUSE, DETROIT, YPSILANTI & ANN 
ARBOR R. R. 


carefully designed to give flexibilty of distribution, together 
with stability of construction. The steam passes through large 
separators before going to the engines and these separators are 
drained by steam loops returning all water of condensation 
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direct to the boilers, all piping being thoroughly covered 
throughout. Each engine room is supplied with a 15-ton travel- 
ing crane. Both plants are located upon the river bank where 
a full supply of water is obtained at all seasons. This water 
passes through cribs with screens to intake wells, and filters are 
used at the Dearborn plant. 

The various lines of machinery making up these power sta- 
tions were selected from those known to give the most practical 
results under the conditions obtaining. The service of such a 
road with a comparatively small number of heavy cars to be run 
at a high speed necessitates a widely fluctuating load upon the 
stations. The well-known constant economy of Westinghouse 
compound engines under a varying load insures a low steam 
consumption under regular operating conditions. This same 
control of economy under changing load is taken care of in the 
boiler rooms by the mechanical draft systems which enable the 
draft and consequent rate of combustion to be regulated most 
perfectly. This refinement 1s even made automatic by quick- 
acting regulators, governing the speeds of the fans according to 
demands for steam. By combining fuel economizers with the 
mechanical draft, low waste gas temperatures are secured and 
the heat returned to the system, netting a very nice saving in 
itself without excessive cost or complication. By use of Roney 
mechanical stokers the cheapest grades of coal can be used with 
minimum labor in firing. 

The engineering and designing of the complete system was 
done by Westinghouse, Church, Kerr & Company, who also 
furnished all of the machinery, including car equipments, air- 
brakes, etc. Through the courtesy of their Chicago office we 
present illustrations showing the progress of the work. 

This road throughout, from the business management to the 


REGULAR CAR OF DETROIT, YPSILANTI & ANN ARBOR R.R, 
EQUIPPED WITH FOUR WESTINGHOUSE MOTORS 
AND AIR BRAKES. 


designing and constructing, probably represents one of the most 
successful undertakings in the electric railway line. Westing- 
house, Church, Kerr & Co. had engineers connected with the 
several Westinghouse interests upon the ground for several 
months investigating and studying the conditions from every 
standpoint, making comparisons as to costs of fuel, loss in trans- 
mission, etc., involved in locating the power houses and decid- 
ing upon the best type of machinery, amount of copper and 
other conditions to give the greatest revenue for capital in- 
vested. 

At the time the Westinghouse Company took hold of the 
work it was in the same condition often found with similar 
enterprises. Valuable franchises had been secured, and many 
things had been worked out to show the value of the road, 
but nothing had been done in the line of engineering to deter- 
mine how the best results might be obtained. This part of the 
work, as well as that of furnishing all the machinery, was turned 
over to the engineering concern of the Westinghouse interests 
upon such a basis that the system might be arranged to meet 
the conditions from all standpoints rather than working to a set 
of specifications with the idea of following them rigidly to fulfil 
a contract, whether they proved the best or not. Through the 
method thus adopted, the officers of the road were entirely 
relieved of details, yet at the same time were in close touch with 
all that was bing done, while the entire responsibility was as- 
sumed by an engineering and contracting concern equipped 
with a force of competent men, and backed by large manufactur- 
ing industries, to make this responsibility doubly sure. 
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Phenomenal Export Trade. 


WE had occasion a week or two ago to call attention to 
some of the statistics of export trade. Later figures do 
but confirm the impressions then formed. The month of No- 
vember again in its turn proves a record breaker, with a total 
export of $129,783,512, or, including small exports and imports 


of the precious metals, a trade balance in our favor of $74,515,662 


for the single month. The total balance in our favor for the 
eleven months is the enormous sum of $425,464,095. It is fig- 
ured by Bradstreet’s that the current ratios will give for the 
whole year a balance on export trade of $615,000,000. In less 
than ten years this balance has reached the gigantic sum of 
$2,060,000,000, or, in English sterling, £400,000,000. It is also 
said that this year our exports will exceed those of any other 
country; and the remarkable thing is that so large and growing 
a proportion is in manufactured goods. 

It is not necessary here to pause and inquire how these bal- 
ances have been settled. The main thing is to encourage for- 
eign consumers in the habit of buying in this market, and the 
two leading qualities that will confirm the habit are cheapness 
and excellence. In many respects this export trade in machin- 
ery and apparatus has but begun; possibly in others it has been 
pushed as far as it can be. We do not think that the electrical 
trade, for example, is by any means well developed yet, and the 
recent orders obtained in London and Paris are probably but 
forerunners. The figures of export for September and October 
now first obtainable in detail, are most encouraging, and our 
weekly figures show that the record is being maintained. Dur- 
ing September and October of this year the exports of distinct- 
ively electrical machinery amounted to $499,731, while in the 
same two months of 1897 they amounted to only $246,361, or 
less than half as much. It must also be borne in mind that this 
does not include the vast range of what comes under the generic 
title of “electrical supplies,’ much of which is still grouped 
under the head of “scientific instruments.” 

At the present moment there is a very apparent revival in 
electrical industries throughout the country. The orders given 
in New York City alone would keep a very respectable factory 
busy for a whole year, but they are a small part of the general 
demand for apparatus and supplies. Our own pages bear witness 
to the universal renewal or expansion of old plants, the con- 
struction of new ones, and the organization of a host of new 
companies for lighting, street railways, power transmission, tele- 
phony and miscellaneous electrical purposes not contemplated 
until recently. Enterprise has been repressed so long that it is 
fair to assume most of these schemes represent real public 
wants, the satisfying of which will be profitable to the companies 
interested. It is certain that the work thus outlined implies an 
enormous demand for equipment, quite independent of the ex- 
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port trade, but related to it in the sense that the larger the pro- 
duction the lower prices can be made all around. It is this lib- 
eral patronage of electricity at home that nae been laying the 
foundations for an unrivaled export. 

Before leaving this subject we would like to draw attention to 
the admirable note from the well known patent and trade-mark 
authority, .Mr. Francis Forbes, in regard to the propriety and 


- desirability of trade-marking machinery that goes abroad, in or- 


der to prevent theft of design. The suggestion is timely and 
pertinent, but it does not touch, of course, the other difficulty 
of sending out explicit instructions with goods sold in a batch 
to be scattered afterwards and to be used later in half-a-dozen 
different countries, with as many different languages. One way 
out is for mechanical Europe to use English only, just as diplo- 
matic Europe has used French. There are several European 
languages that ought no longer to be permitted or recognized, 
except as intellectual luxuries or provincial oddities. 


Prof. Forbes on Long Distance Transmission of 
Power. 


AFTER one has read the masterly paper by Mr. Chas. F. 
Scott on “High Voltage Power Transmission,” an ex- 
tended abstract of which we published in recent numbers, pre- 
senting data based on actual experiments conducted by the 
Westinghouse Company, one is naturally interested in the cal- 
culations and speculations of Prof. George Forbes, contained 
in a paper on “Long Distance Transmission of Power,” deliv- 
ered before the Society of Arts, London. The author, who is 
well known to American engineers, bases most of his conclu- 
sions on curves prepared by himself, and the value of which on 
account of “the time not having arrived yet for their publica- 
tion,” has only been evident to the Professor who “never travels 
a day without this (a current density) table in his pocket.” 
Their early publication, if they are based on such valuable work 
as Prof. Forbes implies, would be invaluable to his professional 
brethren who unite with him in considering the question of 
high voltage and long distance power transmission as a timely, 
important and uncertain one. The titles of the two papers above 
referred to give the reader a general idea of the method of 
treatment of the subject pursued by each author and enable one 
to make interesting comparisons and indulge in fruitless specu- 
lation as to the limits of voltage and distance. Mr. Scott reaches 
the conclusion after a thorough sifting of all data on hand and 
equipped with a vast amount of experience that “voltages of 
from 15,000 to 20,000 volts have been and can be used, and also 
that no new or modified methods of transmission will be re- 
quired before 50,000 to 60,000 volts can be employed for dis- 
tances up to 150 or 200 miles.” Prof. Forbes is content to em- 
ploy voltages—in his calculations—not exceeding 20,000 or 30,- 
000 volts, but talks unhesitatingly of 400 and 500-mile distances. 
He thus avoids or passes over in silence the critical point in a 
transmission system—the insulator—as pointed out by Mr. Scott. 
but we need not entertain fear that the loss between wires would 
be excessive. Cables and conduits would require no serious 
consideration, and apparatus for the generation, control and dis- 
tribution of such voltages can now be bought on the market. 
All these factors then being practically eliminated, or negligible 
for a time, the problem becomes one of strictly financial and 
commercial importance, and as such is treated by Prof. Forbes. 
It is this aspect of the case that has probably confined high volt- 
ages to such small distances in the past and has made capital 
somewhat reluctant in coming to their rescue and furthering 
their wider application. In the words of Dr. Louis Bell, “Power 
transmission is of little avail if it does not pay, and the chances 
of commercial success form the first subject of investigation in 
the development of any power transmission enterprise.” Whether 
these are favorable or not, he says, cannot be stated a prion. 
but must be thoroughly investigated in each particular case. 
This is answered by Prof. Forbes, in speaking of very long 
transmission, by the statement that “In all cases it would pay if 
there were a demand for the power at suitably high rates.” This 
brings him to the question of the supply of electric current to 
gold mines situated at a distance from water power, and he 
claims to have shown that the power of the Victoria Falls on 
the Zambesi, might be economically transmitted 500 miles for 
the development of mining in Rhodesia, if these mines show as 
good returns at the Geelong and Selukive mines have done. 
This is certainly a bold and extraordinary statement, and wher 
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the “show” is actually opened, hearty applause will greet the 
Professor. He next addresses himself to financial men, especial- 
ly those of London, who he says have a wonderful instinct by 
which they know the important points to be certain about before 
supporting a scheme with their money. Kind words, such as 
these, certainly ought to bear fruit. 

The fears of capital, put in the form of questions by Prof. 
Forbes, are the following: 1.—“Has electric power ever been 
carried to such distances as you speak of?” The answer he 
gives is “No. But electrical practice is advancing by strides.” 
2.—‘‘Are you sure that no new electrical difficulties will arise 
when you go beyond the 108 miles of transmission, which has 
been accomplished?” and his answer is, “We are sure of this 
from the tests made at Frankfort.” 3.—‘‘Are not the losses by 
leakage on a long line insurmountable?’ and he answers, 
“There is hardly any loss by leakage. There is loss of power 
used up only in warming the transmission lines.” The Professor 
is of the opinion, however, that we would gladly waste that 
power if it saves copper, which is the great cost. 4.—‘Well, 
but if you allow a great loss of current in transmission, do you 
not require an enormous quantity of copper to carry the extra 
current which you have to generate?” to which the Professor’s 
reply was that “Up to a loss of 50 per cent. on the transmission 
line you aré always saving copper by having greater losses on 
the may assuring us, however, that the whole question is one 
or £ s. d. 

Prof. Forbes remarks that in some cases miners were pre- 
pared to pay from $500 to $1,000 per annum for each horse 
power, and that the electric lighting of Cairo could be done 
cheaper by power generated 400 miles away, at the First Catar- 
act, than by steam engines in that city; and he expressed the 
conviction that the cataracts would soon be harnessed. In this 
scheme the copper would cost $1,440,000 and the machinery 
$160,000, and as the copper is not in any way deteriorating, he 
has proposed to the copper merchants that they should raise the 
copper mortgage at say 4 per cent. to cover the chances of a 
change in market value should the copper be taken up by the 
foreclosing of the mortgage. “This scheme,” he says, “I have 
laid before the manager of one of the largest copper companies, 
and he entirely approved of the general idea.” The remainder 
of the paper is addressed to engineers, and is a thorough dis- 
course on Prof. Forbes’ numerous curves which he has found 
of such great value. That portion of the paper teems with in- 
teresting figures and opinions, such as the Professor’s habit in 
his preliminary work on the cost of long conductor lines of 
dealing only with current density and loss of volts, not resist- 
ance and current; never the efficiency of a system but always 
its reciprocal, which is the horse power put into the generating 
end of the line to deliver one horse power at the other end. 
The Professor further gives some interesting formule and tables 
and shows how to apply them, all of which are of great value 
if they can be applied without serious error to any particular 
problem requiring solution. Prof. Forbes may not be popular, 
and his manner may be offensive in his mingling of dogmatism 
and self-complacency, but he sets his professional brethren 
thinking. and is ever in the vanguard of progress. 


High Fireproof Buildings. 


THE recent fire on Broadway, New York, when a couple of 
very tall buildings were attacked from an outside source, 
and one of them was badly damaged by the flames above the 
eighth or tenth story, has begot some clamor against the modern 
skyscraper, and proposals are afoot to limit their height on the 
score of great fire risk. Some good people want to see the limit 
set somewhere around ten stories, chiefly because that is as far 
as existing fire apparatus can play a stream of water on them. 
Having been occupants ourselves above the tenth floor for 
several years, in more than one of these skyscrapers, we desire 
to file our protest against such a retrograde movement. These 
buildings have furnished a fine market for electrical apparatus, 
and hence for that reason alone we should be sorry to see their 
growing numbers checked. Fast electric elevators, fine lightinz 
plants, facilities of all kinds are enjoyed, which have become the 
necessities of business life, and do much for comfort and the 
expedition of affairs. In summer such buildings are airy and cool, 
and in winter they are light and bright. As to the danger from 
fire, it is grossly exaggerated, the real danger being from the 
outside. We have stayed in one building with our whole office 
force, including three or four ladies, while one of the lower 
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floors, full of the files of a daily newspaper, was in roaring blaze 
and while the street below was alive with fire engines; but the 
office work went on, and not a woman stopped or left her post. 
Nothing in the recent fire shakes the confidence then exhibited. 
This week we publish a rattling article from Mr. Jean Wet- 
more on this subject, in which he shows how electrical appa- 
ratus could be brought into play in fire suppression. In the main 
Mr. Wetmore’s brisk analysis of the situation meets our hearty 
approval. We do not take quite so much stock as he does in the 
superior progressiveness of the West or in the superior skill of 
Western fire fighters. When the West is as solidly developed 
as New York is there will be a corresponding inability to change 
front every five minutes; and we have an idea that the firemen of 
New York stand well in the estimation of their fellows every- 
where. But there is decided room for improvement, and West- 
ern alert example teaches that all the possible changes for the 
better in city life have not yet been effected by any means. 


Naming a Specialty. 

I‘ cannot be the easiest thing in the world to name a new 

specialty, and one does not wonder at the fact that the manu- 
facturers sometimes invite the public to help them, shrewdly 
offering prizes as a stimulus to the imaginative talent invoked. 
A case of this kind has just occurred in the electrical field, and 
the results are rather interesting. The specialty was an improved 
incandescent lamp, liberal prizes were offered for a good name, 
and the company made its needs known with judicious energy, 
so that if anybody had a taking name to propose, the competi- 
tion was likely to elicit it. 

Our readers have been made familiar with the decision of the 
judges, and we must say that the award seems to be a very good 
one, and hard to beat for comprehensive regard for the situ- 
ation. But the company has been kind enough and quick-witted 
enough to print a list of all the names proposed, and the list 
is little short of extraordinary. It is hard to believe that some 
names were proposed with any serious intention of winning the 
prizes; and yet the earnest effort made in “naming the baby” is 
frequently apparent. We admire the nerve of the man who pro- 
posed “Izzers,” because “we don’t want has beens, we want 
izzers,” while the other man must have been even more serious 
who said “Owl,” on the plea that “the lamp helps you to see 
after night or does its work after dark.” As might have been 
expected, there are nearly two score with “Dewey,” but we are 
disappointed at finding no “Hobsons,” or “Miles,” or “Teddy,” 
and only one “Schley” and one “Sampson.” The judges did 
well, however, to pass over “Dewey” and not less well to reject 
“Santiago Search Light,” urged “because of the vigilance kept 
on that city during the siege;” and “El Luna,” recommended 
“because the war is over and we can again speak Spanish up 
here.” Perhaps “White Hot Hairpin” was suggested in irony, 
but it must have been an Englishman who sent in “Delight,” 
because “it is de light of the day.” Slang finds expression in 
the names “Korker” and “Cinch,” but these are offset by myth- 
ological and philological efforts of sundry kinds, such as 
“Venus,” “Alcione,” “Jupiter,” “Metosis,” “Savrogan,” “Clair 
“Efphilgence,” and “Plenipo- 
tent,” or ‘“Longival.” We cannot say that we are struck by 
“Moon Sun,” but there is a novelty about “Sun Blink” that 
might have won a prize. 


Exterior Incandescent Lighting. 


TE Grand Court at the Omaha Exposition demonstrated in 

a beautiful and astonishing manner the usefulness of the 
ordinary incandescent lamp for exterior lighting, and must have 
been suggestive to many central station managers who saw it. 
That exterior and street lighting must be done generally with 
arcs is, we believe, an admitted fact, but there are experts who, 
like Mr. Edison, believe that the incandescent has not yet been 
tested for such work up to the full measure of its ability. It 
will be remembered that at Columbus, O., regular arches were 
set up by the merchants along certain streets, with good effect 
on trade: and we received inquiries on the subject from various 
parts of the country, showing a lively interest in the matter. 
We are now able to show how the Chicago Edison Co. has 
lately evolved a very ingenious and effective plan for incandes- 
cent street lighting on a wholesale, free-handed basis. While 
it may not be of a permanent character, it has many and various 
recommendations, and seems to us to open up opportunities for 
city decoration that local companies will be glad to-seize. 


Radical Changes Necessary in Fire Extinction in 
New York City. 
BY JEAN WETMORE, E. E. 


A FIRE lately occurred on Broadway involving an old style 

low building and a modern fireproof skyscraper. The Fire 
Department sent rattling along its antiquated paraphernali., but 
on account of a high wind it was unable to control the fire in 
the low building, and because some inspectors were delinquent 
in their duties in not having the skyscraper provided with fire- 
proof window shutters, the latter caught and burned out the 
interior of its upper stories. The fire chief did the best he could 
with his Lilliputian apparatus, his little steam squirt guns on 
wheels puffed and snorted, his Siamesed pipe-stem of a peram- 
bulating water tower could not be lengthened 17 stories high, 
and so he called more funny little squirters and towers to his 
aid. But all the chief's horses and all the chiefs men could not 
effectively squirt higher than nine stories. The chief saw the 
ridiculousness of his puny efforts, for he is quoted as saying: 
“Let her burn, boys.” An extended conflagration might have 
ensued as far as the department was concerned had not the high 
fireproof structure stod like a mighty bulwark and fire wall to 
protect what was beyond. 

Old method “authorities” now tell us a law should be passed 
prohibiting buildings being built over a certain limited heiglit 
in New York, all because the Fire Department’s apparatus has 
not kept step with the changed modern building construction; 
a little later some more “authorities” from sleepy Philadelphia, 
where the grass is supposed to grow in the streets, came ty 
view the ruins, and they also evoked a new law limiting build- 
ing heights and imply as well that modern progress must be 
jerked back to the limits of their old claptrap fire-fighting appa- 
ratus. They do not even concede that fire extinguishing methods 
can be made to conform to the changed building construction. 
The whole thing is a farce worthy of being treated by a Cer- 
vantes or a Dean Swift. 

It took Chicago to build a World’s Fair that surpassed the best 
European effort. Our city’s best effort in this line has been the 
old Institute Fair, food exhibits at the Grand Central Palace, 
Madison Square Garden horse show and Barnum’s circus. San 
Francisco and Kansas City had cable street railways about the 
same time that our Broadway had a horse car line, and even this 
line was fought hard by the merchants along the route, who 
frothed at the mouth and frantically gesticulated their wrath and 
crucified poor Jake Sharp for employing the only means, 
bribery, to give the city this great benefit. It is hard for a man 
to be progressive and honest and suceeed in this city. 

Chicago has used electric traction on her elevated roads sev- 
eral years, and we are still enduring the discomforts of sulphur- 
ous fumes, cinders, ashes and dripping hot water. We were copy- 
ing the Prince of Wales’ clothes and London stage coach loco- 
motion long after Western cities had electric traction. Chicago, 
Milwaukee, and little Akron, Ohio, had their electric wires 
underground long before we conceived the practicability here. 
The same with the improved fire and police telegraph methods, 
and it is the same with nearly everything else. 

We are the true mossbacks, and have much to learn in fire 
fighting methods from the energetic, wide-awake, wild and 
woolly West. 

Even the subtle, strong, convenient, economic, safe, fireproof, 
modern, steel-frame skyscraper we copied from Chicago; our 
architects and capitalists were pessimistic on the subject long 
after its worth was proved in the West. 

All experienced traveling men know that a fast express train 
is safer than traveling on an accommodation or a freight train, 
and for much the same reasons a skyscraper is safer on account 
of the great skill and the best of material used in construction. 
Who ever heard of the necessity of shoring up one of these build- 
ings to keep it from tumbling down, like the low, flat Rothschild 
Building in Brooklyn? Instead of laws limitine the height of 
a building, called for by the New York and Philadelphia fire 
chiefs, we should require laws compelling the building of 
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nothing but skyscrapers along the blocks facing Broadway ia 
the place of the low buildings that are the true sources of con- 
flagration. Who ever heard of a serious fire originating in a 
skyscraper? 

Two parallel blocks of rows of skyscrapers from the Battery 
to the Harlem River would prove an efficient fire wall, extend- 
ing along the backbone of Manhattan Island to prevent an ex- 
tended conflagration in a high wind, such as devastated Chicago 
before they were built in that city. 

The more twenty-five and forty story buildings the better. 
Blow up the old rathole firetraps that disgrace our main thor- 
oughfare and allow us to become a representative modern city. 

If our burnished toys of perambulating steam squirt guns 
with their water towers cannot squirt higher than nine stories, 
they are evidently of little use under changed modern conditions. 
Relegate them to goat town, or keep them for holiday parades 
when the old volunteers drag their little hand pumps along in 
memory of ancient times. 

The next step will be as drastic as it is important; sweep out 
the whole official personnel of the present Fire Department, 
Commissioners included, for it is not worth the pains to teach 
old dogs new tricks, and it is as impossible to reform confirmed 
old mossbacks as it is to rejuvenate old maids. Then send 
West for energetic, up-to-date, resourceful young men, who 
have ozone in their blood, the same breed that made the World's 
Fair a success, and empty-handed built up her commerce and 
her industrial successes, and who are all devotees of the Western 
goddess, “I Will,” to replace the old “Has Beens,” who want 
the world to stand still because they can no longer keep up with 
modern progress. 

Then get some more of the same ilk from the same place, for 
we cannot find them here, who will inspect buildings during 
their construction, and not after they have fallen down or burned 
up, for we have had too many Budensieck and Rothschild struc- 
tures. 


The next problem to be solved is to make each skyscraper 
its own stationary water tower for its individual purposes, and 
also to drown out fires in surrounding buildings, even those 
across the street, and to water soak any insignificant tinder box 
structure that may be on fire below. 

Then construct permanent stationary means to conduct plenty 
of water to each building, independent of the present ove taxed 
water system, and then to provide means to get the water to the 
place needed with sufficient force. 

To Western people the solution of these problems would be 
simple, easy and quick of practical execution. But to the old 
fogy mossbacks and time servers in charge of our Eastern ms- 
nicipal departments, I doubt the possibility of the change unless 
we place the ideas on their heads and drive them clear through 
their cobwebby intellects with an axe; for their only originality 
consists in pulling down the buildings that are the pride of our 
city, in order to bring their roofs within the reach of their grov- 
elling intellects and their little puffy old steam squirt guns. 

The tall buildings of Western cities are provided with two or 
more stand pipes reaching through to their roofs, to which two 
or more engines may be attached to each pipe when necessary. 
and the water pumped in solid, unbroken streams, unaffected by 
prevailing winds to any desired heights; and in certain sections 
of these cities hose carts do not accompany an engine. 

Other cities, like Detroit, have laid underground conduits 
from the river independent of the usual water supply system, 
and a powerful fire boat forces the water to the desired locality. 
and may be operated if desired in conjunction with the sta- 
tionary stand pipe, with or without the assistance of the usual 
fire engine. 


Few of our buildings are provided with accessible stand pipes. 
and we are unable to avail ourselves of the admirable river fire- 
boats for inland purposes; our only auxiliary to the toy fire 
engines is a water tank on the roof that seldom, if ever, is full, 
or holds enough water or gives adequate pressure where and 
when most needed; or a pumping apparatus in the basement that 
is of little use on account of the time to get it in operation, or is 
of sufficient capacity. Both of these aids practice has shown are 
quite impracticable and unreliable. 

There is probably no city in the world so admirably situate-1 
as New York for adequate fire service to meet modern require- 
ments. For, situated on a long, narrow island, completely sur- 
rounded by water, and salt water at that, we have ideal condi- 
tions for an ideal installation. We may even banish hose carts, 
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water towers and engines on wheels, and stop killing our citi- 
zens and the firemen (who are often strapped to their seats), in 
their mad career through the streets, sell our engine houses and 
take our firemen to fires in comfortable patrol wagons unac- 
companied by the deadly juggernauts of dangerous fire appa- 
ratus. 


This may be done by building underground parallel pipe lines 
at convenient distances apart from both the East and North 
rivers, toward Broadway, with suitably situated and accessible 
valves to prevent undesired intercommunication. 

These pipe lines could be connected to commodious stand 
pipes in each building, and each floor provided with hose, and 
each fourth floor provided with pipes branching toward the ex- 
posed sides of each building from the stand pipe, and provided 
with a dirigible nozzle toward the street and areaways. 

The river ends of each pipe would be provided with three to 
five Siamese connections, to which the same number of fire- 
boats could be connected. It will then be possible to generate a 
water pressure that will blow the very skylights out of a fifty 
story building, and if five fireboats cannot do it, connect the 
stand pipe with five other fireboats from the other river. 

A fire on any floor of a building thus protected may be fought 
from within by half a dozen streams of salt water, and from 
without with as many more from adjoining buildings, especially 
from across the street, and if any tiny steam fire engine wheezes 
its protests, it could, by these means, be washed into the bay. 

If it be economical to build skyscrapers it will pay to protect 
them. 

This system may find other very economical use® such as 
flushing the sewers, sprinkling and sweeping the streets, melt- 
ing snow and quelling riots. 


The construction of a complete system of fire protection for 
Manhattan Island, substantially of the character described, 
would give it facilities far ahead of anything in the world. Then 
why wait for Oshkosh or Kalamazoo to set examples for us to 
follow like imitative monkeys, or adopt some httle wrinkle from 
a jay town out West, when nature has given us advantages en- 
abling us to be leaders and grandly systematic and progressive? 
As a city we should be admired and imitated for our progres 
siveness, instead of ridiculed for our conservative, servile imi- 
tations and antiquated, ineffective fire system. 

The upper part of the island being much wider than the lower 
part, and the centre being further from the river on each side, 
we might require an auxiliary system in case sixty-story build- 
ings should be built in Harlem. When that time arrives we will 
be duly prepared to master the situation by installing at con- 
venient distances throughout the buildings compact, efficient, 
direct-connected electric rotary pumps, taking their power from 
those unfailing sources of supply, the electric light and electric 
railway circuits, or both conjointly, to insure positive results. 
This auxiliary system would help out our parallel pipe system as 
outlined above, and compensate for the water friction in the ad- 
ditional length of pipe lines, and the added heights of the stand 
pipes, and in case of accidents of any nature, these electric 
pumps could be connected with the present water system. 


Our present fire system is from recent examples too glaringly 
inadequate and out-of-date, and even though my suggestions are 
adopted finally by the city, it will take municipal fathers and 
heads of departments so long to get their “political matters” 
agreeably adjusted, that I would seriously advise the owners »f 
our skyscrapers to place no further reliance on the Fire Depart- 
ment, or await the tardy action of the Commissioners in the 
matter, but take immediate steps to install the electric pump sys- 
tem as outlined for emergency purposes, and thus be independent 
of municipal incapacity and procrastination. The chief points 
in its favor is the quickness, facility and cheapness of the instal- 
lation and operation. It requires no skilled attendance, other 
than the intelligence of turning a switch lever or a rheostat han- 
dle, and requires no addition to the present building employés. 
No steam boilers or additional machinery will be required. In 
fact the system will be independent in all respects from existing 
‘apparatus, with practically no expense after installation, except 
interest on cost price and for electric current in case of fire, and 
possibly no appreciable extra piping, as the pumps could be 
connected directly to the existing water supply pipes. 

This will be the most efficient makeshift possible until a dozen 
more million dollar fires thoroughly accentuate the utter worth- 
lessness of our fire system, and a long-suffering public get thor- 
oughly aroused and demand radical improvements. 
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Electrical and Engineering Work in the Navy 
During the War.’ 


BY W. D. WEAVER, LATE CHIEF ENGINEER OF U. S&S. S&S. 
“GLACIER.” 


T lessons taught by the late war with respect to the em- 

ployment of electricity aboard men-of war are few in num- 
ber, though important in their bearing. The most decisive re- 
sult was the demonstration of the immense superiority of elec- 
tricity over steam for the operation of turret training apparatus 
—a demonstration so decisive, in fact, that the question of the 
employment of electric power for this purpose is no longer 
an open one. The Society is to be congratulated that one of its 
members is the inventor of the system whose application has led 
to this happy result. I referto Mr. H. Ward Leonard. 

Another question which the test of battle has settled definitely 
is the superiority of electric ammunition hoists, not only in 
efficiency in working, but in its convenience with respect to 
location and space occupied that will tend to greatly extend the 
application of electric power on shipboard generally. 

Against the great success in the particulars just mentioned 
must be set the failure of electrical range-finding apparatus, and 
of electrical indicating apparatus in general. As to.the first 
mentioned, the enemy gave so few opportunities for its use, and 
even then so little necessity existed for its employment in view of 
the leisurely manner in which our vessels could pick up their 
range, that possibly neglect had something to do in the case. 

At any rate, electrical range-finding should not be condemned 
in general because of the failure of a single system. In fact the 
weak points in the one in question would seem to be easily 
overcome by the employment of alternating currents of high 
frequency and considerable voltage, thereby enabling a drop be- 
tween indicating points to be obtained by means of inductance 
which would be in the order of volts instead of possibly milli- 
volts, as where the direct current is used. I will add that an ap- 
paratus somewhat answering this description has been proposed 
by Messrs. Crehore and Squier. 

As to other indicating apparatus, it should be borne in mind 
that electrical apparatus of this nature requires a certain amount 
of expert care which it is not always possible to obtain aboard 
ship, while the contrary is the case with the mechanical ap- 
paratus that it would displace. If in anticipation of battle the 
latter is thoroughly overhauled, as would be the case, there is 
more assurance of its efficient working than electrical apparatus 
under the adverse condition named, notwithstanding the inher- 
ent superiority of the latter. This brings up the question of the 
deficiency aboard ship of necessary electrical skill, which has 
been made the subject of an official report by the Bureau Officer 
in charge of electrical engineering, and will be referred to later 
on. 
The favorable experience with electric power in the import- 
ant cases just mentioned should accelerate the extension of its 
application aboard ship, and while, unfortunately, the present 
bureaucratic tendency is not in that direction, as will be noted 
later, I shall nevertheless, refer to some other cases distinctly 
calling for such application. 

The one of immediate importance, and which in fact can be . 
considered a crying necessity, is that of electric ventilation. 
For warship ventilation, both with respect to coal economy and 
deriving the most efficient results in ventilation itself, the elec- 
tric fan offers an ideal solution. The modern warship being 
divided into numerous compartments, each of these can be sup- 
plied with its own electric fan or fans, either for isolated venti- 
lation or to supply a system of only such extent as will involve 
no sacrifice in efficient ventilation. The type of engine now 
employed with steam ventilators undoubtedly requires anywhere 
from 75 to 200 pounds, and even more, water per horse power 
hour. In the case of a large electric plant and with fan motors 
of the most ordinary efficiency, this would be reduced to con- 
siderably below 50 pounds, while at the same time the ventila- 
tion for a given expenditure of power would be greatly increased 
in efficiency. : 

Whether electricity should also be applied to furnace blowers 
for forced draught, is an open question at the present moment, 
in view of the very infrequent use of such blowers and conse- 
quent large idle electric plant normally that would be entailed. 

Other employments of electric power, so obvious that their 
adoption cannot be greatly delayed, are in driving the workshop 


1Read before the New York Electrical Society, Dec. 14, 1898. 
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and ice machine now installed aboard every warship. The en- 
gines of the latter are particularly inefficient, aside from their 
immense inconvenience through the heat given forth. In these 
cases the application of the electric motor is so simple that it 
cannot be open to question, and the same remark applies to 
winches and ash hoists. On the ship of which I was chief engi- 
neer there were six of these, which, I estimated, consumed steam 
at the rate of over 150 pounds per horse power hour, not count- 
ing the great condensation in the long lengths of steam-supply 
pipes. 

Steam pumps are, as is well known, grossly inefficient in steam 
consumption, and the same is true to a lesser extent of other 
auxiliary machinery connected with the propelling engines. 
While it may be claimed that it would be inadvisable to render 
the operation of the propelling machinery, particularly in time 
of battle or during storms, dependent on obtaining power from 
the electric mains, in reply it may be said that the number of 
different engines at present employed to run the auxiliary ma- 
chinery is in itself a great hazard, for the breaking down of al- 
most and one alone would effect the operation of the main 
propelling machinery. 

Among other probable applications of electricity in the future 
are to anchor hoists and steering gear. The navy has had a 
somewhat unfortunate experience with the latter, and this, by 
the way, carries a lesson with it for those interested in intro- 
ducing new electrical machinery aboard warships. The lesson 
is, that in every case possible, such machinery should first be 
tried aboard merchantmen, and all experimental work entirely 
completed before attempting to secure adoption by the navy. 
In many cases it would possibly not be a difficult matter to 
find opportunities for making the trial on coastwise or freight 
steamers, or on harbor vessels, though sometimes, however, at 
the expense of those putting the apparatus aboard. Steering 
gear and anchor hoists now furnish good subjects for the elec- 
trical designer, and if previously tested in the manner described, 
would undoubtedly stand an excellent chance of adoption for 
use in the navy in the near future. 

As I have intimated, it must be reluctantly acknowledged that, 
notwithstanding the extremely efficient showing which elec- 
tricity made during the late war, it is apparently at the present 
moment not in high favor at the Navy Department. The Chief 
of the Bureau having charge of electrical matters has recently 
reported very gloomily concerning the difficulty experienced 
aboard ship in keeping the generating plant in an efficient state; 
and the Naval Board of Construction has recently refused to 
further extend the application of electricity on shipboard, the 
decision being that the use of electricity has gone far enough 
for the present. 

It is quite probable that this unfortunate decision was arrived 
at owing to the unfavorable condition referred to concerning 
efficient operation. Why the operation of an electric plant of the 
size installed aboard ship should present any considerable diff- 
culty will probably be a puzzle to those here present who are 
‘conversant with electrical operation ashore, as it would also to 
those familiar with merchant ship electric lighting. The clew is 
given, however, in a remark by the Bureau Chief as to the diffi- 
culty met with in obtaining an efficient operating force, the fault 
thus lying, it is to be surmised, not with the electrical apparatus, 
but with the electrical personnel. 

In view of the manner in which professional pride and the 
electrical industry are thus affected, it would appear entirely 
appropriate for the electrical fraternity to use its influence to 
have the appropriate remedy applied to the serious defect which 
has thus been officially acknowledged to exist. What this rem- 
edy should be, might well prove the subject of a Departmental, 
or even of a Congressional, investigation. That it is due to a 
faulty system, and not chargeable to lack of zeal on the part of 
the officers affected, can, I believe, be taken for granted. 


Transportation of Exhibits to Paris. 


M. Picard, Director General of the Paris Exposition of 190o. 
has arranged a transportation or freight tariff with the six large 
railroads that do nearly all the carrying in France for the trans- 
portation of exhibits from the seaboard to Paris. All goods or 
articles to be exhibited at the Universal Exposition in 1900 will 
be carried to Paris on these railroads at a reduction of 25 per 
cent. from the regular rates and returned from Paris to 
seaport towns at 75 per cent. less than current rates. The United 
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States National Association of Manufacturers, of which Mr. C 
A. Moore, of 111 Liberty street, this city, is vice-president, is 
looking after the interests of its members on all matters per- 
taining to their exhibits, such as transportation, installation, 
and care of displays. 


Trade-Marks on Electrical Apparatus. 
BY FRANCIS FORBES. 


P ERMIT a constant reader of The Engineer to add a word 

to your editorial of Dec. 15, “How to Develop Export 
Trade.” Evidently your space did not permit you to call at- 
tention to the necessity of trade-marks on all machinery, and 
especially that which is to go abroad. You say that “One sale 
was reported not long ago of several hundred equipments, in a 
lump, to be scattered all over Europe, as subsequent orders 
might determine. How could a manufacturer label that batch?” 
He could first have labeled each article of the batch with a 
trade-mark; and ought to have done so in order to prevent the 
deception which the use of English words on copies of the 
equipments made abroad might cause. 

But the manufacturer must go further than label his machines 
with a mark, which is a valid trade-mark here. He must label 
them with a mark which will be a trade-mark in the country to 
which exported, otherwise the foreign coypist will probably 
copy the mark, as well as the machine, and may even make the 
mark his own trade-mark to the exclusion of the original Amer- 
ican manufacturer. 

The only country of any prominence where the registration 
of a trade-mark is unnecessary to its validity is the United 
States. In most countries registration is that which gives 
validity to the mark. In such countries the first person to reg- 
ister the mark owns it, with the result that if the American 


manufacturer sends to such country, his agent there can register 


the mark in his (the agent’s) own name, and, subsequently, ex- 
clude all machinery bearing the same mark unless imported 
through his agency. This applies to his principal as well as all 
others. By proper registration of the mark so much of the ex- 
port can be protected from imitation, and the American goods 
can be found by those who want the genuine. 

Goods are bought more and more on their trade-mark, be- 
cause of the very fact of imitation of all else. It is the duty of 
the manufacturer, therefore, to use marks and to make them 
valid trade-marks by registration or other process of law, 
wherever the goods may go. 

There is an international registration of trade-marks little 
known in this country which Congress has not yet made avail- 
able to our citizens by proper laws. The expense is about $2.50 
per country. 


City Electric Lighting at Crawfordsville, Ind. 


A CLIPPING was forwarded to our city clerk, purporting 

to have been taken from your journal of the 17th inst, 
quoting Crawfordsville as saying: “We do own our light, but 
if we did not, we would not, for in my opinion it will bankrupt 
the city.” If this was uttered by any citizen of Crawfordsville, 
he either did not know what he was talking about, or is, as 
some are, an enemy to the electric light system and the city’s 
welfare. 

We have the best lighted city in the State of Indiana. Our 
city comprises four square miles, and is lighted, equally all 
over, by 145 arc lights of 2,000 c. p. each. These lights cost 
the city $47 each per year. Now, then, this cost includes 4 per 
cent. for depreciation and interest on the investment. We 
know how, and also propose to put our plant in such a condi- 
tion, that it will not only furnish the street lighting free of ex- 
pense to the city, but will net us a tidy little sum of money each 
month as a clear cash profit. 

Two old style National alternators, of 1,000 lights capacity 
each, are now furnishing this immense amount of arc lighting 
at this extremely low cost. If this is not a good showing, and 
does not look like anything else, besides bankruptcy, then I 
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am not able to figure the sum of 2 + 2. I failed to explain also 
that we are furnishing the Y. M. C. A. with ninety-five 16 c. p. 
lights free, and all the city buildings with all the light used, all 
included in the above cost. 

F. D. ABRAHAM, Supt. 


The Collection of the Telegram Stamp Tax. 


HERE continues to be considerable discussion over the 

telegram stamp tax and as to means of transferring from 

the public the burden of its incidence. A special dispatch from 
Washington of December 14, says: 

The question, who is to pay the one-cent tax, seems therefore 
to be sufficiently answered in the text of the statute. But this 
would not trouble the public very much in any event. The com- 
plaint of the patrons of the telegraph—now including nearly 
every one who maintains any correspondence at all—has to do, 
not with the burden of the tax, but with its annoyance. The dif- 
ference between paying a quarter of a dollar and twenty-six 
cents for the transmission of ten words by wire does not cut any 
appreciable figure; but the unconscionable nuisance of having 
always to hunt up a stamp sa as to assure one’s self against a 
$100 penalty is enough to spoil the temper of the most patient. 
Especially trying is it when one receives a dispatch of inquiry, 
with a request for an immediate answer. By any rule of logic, 
the person who requests the answer and is prepared to pay for 
its transmission should also pay for the stamp which must be 
attached to that answer. But no, the telegraph company de- 
mands its stamp, or its cost, before the answer can be put upon 
the wire, and under the plain terms of the act it seems to be 
justified in so doing. For its own protection, and to stimulate 


its employés to vigilance in its interest, it charges against the . 


wages of the messenger or clerk who accepts an unstamped mes- 
sage the cost of the stamp. Thus hedged about, the customer’s 
chances of escape from the nuisance are reduced to a minimum. 
There is undoubtedly a wholesome moral influence in a sys- 
tem of taxation so distributed that the greatest possible number 
of citizens share the load, and of such a character that every 
citizen shall be conscious of the tax when he pays it; and in 
these particulars a telegraph tax is ideal. But a tax which, how- 
ever light in itself, causes needless irritation in its collection, 
must, to a greater or less degree, defeat its own ends, and here 
the stamp nuisance is dojng all that is possible to impair the 
success of the telegraph tax. If it were possible to procure the 
figures necessary for comparison, they would probably show 
that the telegraph business has not enjoyed its normal propor- 
tion of increase during the last six months, and all because of 
the compulsory advance payment of a one-cent tax. : 
Just how Congress could change the law without inflicting 
injustice where it now inflicts annoyance, is an open question. 
Perhaps the most practicable suggestion is that the patron of the 
telegraph shall be charged, as now, one cent more on each mes- 
sage than he was charged before the enactment of the revenue 
law, but that the product of the tax shall be turned over to the 
Government in bulk by the telegraph company, thus saving the 
patron the petty annoyance to which he is now subject. The 
telegraph managers would doubtless protest vigorously against 
this change, as it would involve a deal of extra bookkeeping. 
As it is now, the several agencies make a very simple form of 
returns to the central office, counting each message transmitted 
or delivered as one, regardless of its source or address. An 
agency which transmits 100 messages in a day would therefore, 
if the company paid the tax, have to make good $1 in taxes, 
though a part of the dispatches might be Government business 
or communications between foreign diplomatists, or belong to 
other exempt classes of matter. 
A change in the system of bookkeeping and returns would not 
be an insurmountable obstacle, however, if that were the only 
thing which stood in the way of a reform of the present system. 
What telegraph companies undoubtedly fear is that, if Congress 
once addresses itself to the amendment of the law at all, it may 
amend it so as to take the whole burden off the public and cast 
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it upon them. This fear is not unreasonable, and the conse- 
quences of such a transfer of obligations now might be much 
more serious for the corporations than the imposition of a tax 
upon the corporations alone would have been if undertaken in 
the first place. Congress goes at these things with a meat axe 
where a body of well-trained economists would use a scalpel. 
When it first thought of taxing telegraph messages, it had in 
view the collection of a tax from the companies upon the 


amount of business done, and not from the individual patrons. 
Then the opinions of the law-makers hovered between one-quar- 
. ter and one-half of one per cent. upon the income derived from 


messages. If, however, the present tax were to be shifted bodily 
from customers to companies, it would mean a tax of about 
three per cent.—a tremendous load; for the actuaries’ figures 
show that the average income of a large company per message 
is between 30 and 35 cents, and the tax is one cent. 

To show that the apprehension of the telegraph companies as 


to the danger of ill-digested legislation is not unfounded, it may 


be recalled that as Section 7 of the present war revenue act was 
drawn, and all ready to go through Congress, no exemption was 
made in favor of Government messages. Had the section re- 
mained in that shape, every Government officer or employé who 
sent a dispatch on official business would have been confronted 
with this dilemma: if he failed to stamp the messages he would 


be personally liable to a fine of $100 each; and if he did stamp 


them he must pay for the stamps out of his own purse, as there 


was no appropriation which could be twisted to fit such an ex- 


penditure. Fortunately, some one drew the attention of the law- 
makers to this absurdity, and it was corrected in time; but the 
fact that it came so near to enactment shows with how much 
nicety Congress studies its work. 

The telegraph tax which was imposed by the act of October 
1, 1862, was dropped when the act was revised, 21 months later. 


The supposition is that its repeal was due to disappointment at 


the small revenue derived from it. But in those days the wires 
had not begun to be used for ordinary correspondence with the 
same freedom as now. Moreover, with the somewhat elaborate 
classification of stamps of the Civil War era, it was always possi- 
ble to ascertain how much revenue had been obtained from this 
source and how much from that; whereas now, with one style 
of stamps covering everything, from a one-cent telegram to a 
check for a million dollars, no such accurate estimate can be 
made. There is no likelihood, therefore, that Congress will drop 


the present telegraph tax because of dissatisfaction with its fruits. 
The most that is likely to be done with it is to change its form 


in some particulars so as to make it less offensive. 


Some Figures From the Cuba Submarine 
Telegraph Co. 


AT the fifty-fourth ordinary half-yearly general meeting of 


the Cuba Submarine Telegraph Company, Limited, under 
the presidency of Mr. Charles Parish, a dividend at the rate of 
6 per cent. per annum and a bonus of 50 cents per share, both 
free of income tax, were recommended, leaving $18,000 to be 
carried forward. The chairman, in recommending the adoption 
of the report and accounts for the half-year ended June 30 last, 
said the board was glad to be able to present such a satisfactory 
report, notwithstanding the anxious period through which they 
had passed since the last meeting. On the outbreak of hostili- 
ties the American Government practically took control of the 
cables of the Western Union Company at Key West, and in- 
stituted a strict censorship over all messages. The Spanish 
authorities at Havana were consequently compelled to send 
their telegrams via Santiago to Spain. That also applied to 
public messages. The diversion of traffic caused a considerable 
increase in the receipts of the company. In fact, many messages 
from Havana were carried over the whole length of the system 
which would not under ordinary circumstances have touched 
their lines at all. Many of the company’s cables were cut, and 
one of their cable huts was entirely destroyed by the bombard- 
ment by the American fleet. It was with a feeling of pride and 
satisfaction that he could say that the staff kept to their posts 
under most trying circumstances. 

When the Americans entered Santiago, after the capitulation 
on July 7, they were surprised to find the cables working, but, 
on learning that they belonged to an English company, they 
contented themselves with sealing them up, thus stopping the 
traffic for three weeks. The victors would have acted very dif- 
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ferently had the company been a Spanish one, so the share- 
holders should be thankful for small mercies. The company 
had granted their servants, who stayed at work during the war, 
an increase of pay, as the price of living reached an abnormal 
level. Since the termination of hostilities the company had 
been able to repair most of the damaged cables. They asked 
the assistance of the Foreign Office to obtain for them suitable 
compensation from the American Government. He was certain 
that the Foreign Office would do its utmost to assist them, but 
he could not say that their claim would be admitted. The gross 
income for the six months was $167,520, as against $118,115 in 
the corresponding period of the previous year, and the expenses 
amounted to $40,455, as against $35,025. He reminded the 
shareholders that the increase in receipts was owing to a special 
cause that was not likely to occur again, and remarked that they 
must rely upon peace to give them dividends. In reply to ques- 
tions, the chairman stated the board would be very disappointed 
if the subsidy were not continued, and at present they saw no 
chance of losing it. The report was adopted. 


Talked Over a 1,900 Mile Circuit. 


According to a press dispatch from Little Rock, Ark., an ex- 
traordinary long distance telephone test has been made there hy 
President Charles J. Glidden, of the Southwestern Telegraph 
and Telephone Company, who held a conversation over the 
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Sturtevant Vertical Engine and Four-Pole 
Generator. 


E illustrate herewith in perspective and by diagram the 

automatic single upright engines and direct connected 
four-pole gencrator now being built by the B. F. Sturtevant Co., 
of Boston. The types of single engine here shown have bal- 
anced piston valves, thorough oiling devices and regulators 
designed for close control of speed; and they are built for high 
and low steam pressures. 

The armature of the Sturtevant multipolar machine is of the 
barrel-wound type. The cast-iron flange, bolted to the arma- 
ture spider at each end of the core, forms a support as well as 
a cylindrical receptacle for the projecting ends of the coils. 
The flange extension also protects the windings from any oil 
that may be thrown from the bearings. The surface of the in- 
terior of the armature is perfectly smooth, offering no oppor- 
tunity for the collection of oil or dust. Ventilation is effected 
by tke use of specia'ly constructed vanes, forming air ducts be- 


tatir 


"e 


STURTEVANT GENERATING SET WITH VERTICAL ENGINF AND FOUR-POLE GENERATOR. (See page 621.) 


wire with Frederick A. Farrar, of Poor & Greenough, Boston. 
The distance from Little Rock is 1,900 miles. Mr. Glidden says 
this is the longest circuit in the world, and the talking was ex- 
cellent. 


ICELAND. An English subsidy to a Danish cable company 
reaching Iceland is to be asked. An Anglo-Canadian syndicate 
will probably complete the line to Frederickhaab, Greenland, 
and thence on to Newfoundland. 


BRAZIL, IND. The Electric Haulage and Manufacturing 
Company has been formed, with a capital stock of $10,000, by J. 
H. McClelland, E. C. Morgan and C. B. Niblack. 


tween the laminz of the core. These convert the armature into 
a blower and create a strong draft through the windings. 

These generators are at present built in nine sizes, from 8 
k. w. at 1,200 revs. per minute and a weight of 750 pounds, up to 
100 k. w. at 600 revs. and a weight of 8,000 pounds. The details 
of construction are shown fully in the diagrams herewith. The 
generators can, of course, be built for higher or lower speeds 
and for belt connection, and can be compound wound for 125, 
250 or 500 volts. 


MR. JOSEPH LEITER is said to have acquired complete 
control for foreign countries of the Hoadley-Knight compressed 
air patents, and to be organizing an English syndicate. 
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6 K. W. TYPE M. P. 4 STURTEVANT GENERATOR, DIRECT CONNECTED TO A 6x6 UPRIGHT AUTOMATIC ENGINE. 
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The Kolle Telescopic Fluoroscope. 
BY F. 8. KOLLE, M. D. 


WHILE considering the possibilities of an X-ray outfit, to 

be used in times of war, and knowing that space and 
durability were to be earnestly considered, I devised, April 22, 
1898, the following fluoroscope, to take the place of the bulky, 
stiff affair now so generally used by all radiographers, and 
when I look at the compactness, lightness and elegance of the 
new instrument, I wonder why “Mother Necessity” had not 
impelled some other mind to produce it. 

The instrument is constructed as follows: The base is made 
of three sections, to wit: A sheet of aluminum, at the outer 
or exposed side; next to this is placed the cardboard mounted 
with tracing paper or linen properly coated with the fluorescent 
chemical, while beyond this, to prevent injury to the latter, is 
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placed a thin sheet of colorless gelatin, mica or celluloid. The 
whole is affixed to a shallow light wooden frame; to the upper 
rim a leather or black linen telescopic body is attached, con- 
structed as in the camera, and so made to fold downward, 
having at its optic outlet a 34-inch wooden piece containing 
the soft black felt eyepiece. A brass attachment is so arranged 
by small thumb screws, to retain the whole in position when 
open, and to be put alongside of the base when closed. The 
latter also answers for a suitable handle, as well as supporting 
the whole at either side. 

When closed, the entire width of the instrument covers about 
three-quarters of an inch, its screen area varying, of course, with 
the size selected. 

Not only is this fluoroscope a suitable and satisfactory instru- 
ment for transportation, but it is at once a compact and more fin- 
ished apparatus for office work than the former box form, inas- 
much as it is, in its finished state, both handsome and efficient. 
Furthermore, the fluorescent screen proper may, in this instru- 
ment, be brought as near to the operator’s eyes as he desires, 
ofttimes a disadvantage in the ordinary fluoroscope. 


Line and Engineer Officers in the Navy. 


A League of Associated Engineers, with headquarters at the 
Engineers’ Club, has taken up the House Bill, No. 10403, now 
before Congress, the object of which is to unify the personnel 
of the navy and marine corps by eliminating the existing dis- 


tinctions between line and engineer officers. The advantages of 
this reform are thought to be so obvious that little opposition 
is expected, but as there may be some, and as the calendar is 
crowded, the league invites the co-operation of engineers in 
pushing the measure. An executive committee of a very influ- 
ential character has been formed comprising as chairman, Mr. 
S. W. Baldwin, past vice-president Am. Soc. Civ. Engrs.; Mr. 
C. Kirchhoff, president Am. Inst. Min. Engrs.; Mr. C. W. Hunt, 
past pres. Am. Soc. Mech. Engrs.; Mr. John Thomson, presi- 
dent Engrs.’ Club; Mr. Chas. H. Loring, past president Am. 
Soc. Mech. Engrs.; Dr. Louis Duncan, past president Am. 
Inst. Elec. Engrs.; Mr. E. P. North, vice-president Am. Soc. 
Civ. Engrs., and Mr. W. A. Redding, Board of Managers, 
Engrs.’ Club. Beyond the inauguration of the movement the 
Engineers’ Club is’ not responsible for the acts of the com- 
mittee, but is understood to be actively interested in the success 


of this very laudable movement. 


New York Electrical Society. 


eae 192d meeting of the New York Electrical Society, at 

the College of the City of New York, on Wednesday, Dec. 
14, brought a crowded house. The subject of the evening, which 
was treated by Colonel Eugene Griffin, of the First Regiment 
of U. S. Volunteer Engineers; Mr. W. D. Weaver, late Chief 
Engineer of U. S. S. S. “Glacier,” and Mr. F. W. Roller, late 
Chief Engineer of U. S. S. S. “Nashville,” was “Electrical En- 
gineers in the War.” 

Colonel Griffin’s soldierly and fascinating address was listened 
to with rapt attention, and conveyed a concise and comprehen- 
sive view of the organization and operations of the corps with 
which he has been so honorably associated. While referring to 
the inception of the idea of a volunteer engineer corps, which 
was first given to the public on Oct. 23, 1890, by Lieut. B. A. 
Fiske, U. S. N., in a paper before the New York Electrical So- 
ciety, on “The Civilian Electrician in Modern War,” Colonel 
Griffin gave generous recognition to the work of Mr. Caryl D. 
Haskins in the formation of the Volunteer Engineers. The corps 
went to Porto Rico with 48 officers and 1,097 men, and returned 
with 47 officers and 857 men. The saddest feature of the cam- 
paign was the loss by death of one officer and thirteen men. 
The work done by the regiment was of a far more comprehensive 
character than is generally realized: it included topographical 
surveys of the intended line of march, the hydrographical sur- 
veys of the harbors of Ponce and Guanica, the rebuilding of fine 
masonry bridges by the destruction of which the Spaniards 
imagined they had stayed the advance of the invading army; 
the building of a dock and commissary storehouses; the setting 
ap of an ice plant and refrigerating plant for the general hospital 
at Ponce, and the construction of buildings for the purpose; the 
establishment of a water supply system; the reconstruction of 
forts, and innumerable other services. Enough was done, in 
fact, to demonstrate the immense value of the regiment, and 
Col. Griffin’s suggestion that the scope of the Volunteer En- 
gineers should be greatly extended, without delay, and the es- 
tablishment of a permanent corps be taken in hand forthwith, 
seems likely to secure consideration at Washington. Col. Grif- 
fin’s proposal is that tn the army of 100,000, the organization oí 
which Congress is now considering, there should be at least 
four regiments of engineers. Col. Griffin does not hesitate to 
say that engineers, including tradesmen, make better soldiers 
than any other class of men. Their standard of intelligence and 
special skill is necessarily high, and they are well fitted to meet 
the enemy under all conditions, either offensive or defensive. 

After Col. Griffin’s address, Mr. Roller spoke on “Electrical 
and Engineering Work in the Navy During the War.” In draw- 
ing attention to the weak points of naval electrical application. 
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he showed where the remedy lay, and his address formed a val- 
uable contribution to the record of the lessons of the war from 
an electrical point of view Mr. Roller considered the searchlight 
the great success of the war, and said that had it not been kept 
Steadily every night on the mouth of Santiago Harbor, Cer- 
vera’s torpedo boats would have made things distinctly un- 
pleasant ior the American men-of-war; the blockade would have 
been broken, Cervera would have got safely away to Havana 
with his fleet, and the war would not yet be over. 

Lieut. W. D. Weaver’s paper which, in the unavoidable ab- 
sence of its author, was read by Mr. Roller, gave the deauctions 
made by Mr. Weaver from his experience at the front. While 
stating that the range-finder, and some other electrical appli- 
ances, are too delicate in their present form to withstand the 
rough usage incidental to a sea fight, and. the fearful concus- 
sion of heavy gun firing, Mr. Weaver was of opinion that after 
some modification and improvement, they could be brought to 
a point of practical usefulness and great efficiency. The paper 
is printed on page 616. 

This highly successful and largely attended meeting was 
brought to a close by a few remarks by Capt. E. L. Zalinski on 
the work of the “Vesuvius.” 


Sixth Annual Meeting of the Underwriters’ 
National Electrical Association. 


THE sixth annual meeting of the Electrical Committee of 

the Underwriters’ National Electrical Assn. was held at 
the rooms of the New York Board of Fire Underwriters on Dec. 
6, 7 and 8. Besides the members of the committee, there were 
present the electrical inspectors of insurance organizations and 
municipal inspectors from all parts of the United States, to the 
number of about forty. The time of the meeting was largely 
given up to technical matters, such as the formulating of specifi- 
cations for standard fittings and devices, such as sockets, trans- 
formers, switches and cut-outs. Some few slight changes were 
made in the rules embraced in the National Electrical Code. A 
committee of seven, consisting of W. H. Merrill, Jr., of Chicago; 
E. V. French, of the Factory Mutuals; Wm. McDevitt, of Phila- 
delphia: A. M. Schoen, of Atlanta, Ga.; J. C. Forsyth, of New 
York City; Jas. E. Cole, of the Boston Wire Department, and 
Mr. Ellicott, of the Chicago Wire Department, was appointed 
to meet in Chicago at an early date to take up among other 
questions, specifications for tests on approved rubber covered 
wires. 

The reports of the gentlemen present seemed to indicate that 
the publication of the List of Approved Electrical Fittings by 
the National Board of Fire Underwriters had been of great 
value, and that its usefulness could be largely increased if it 
was more uniformly enforced, and to that end the following 
resolutions were adopted: 

Whereas the attention of members of the sub-committees in 
consulting with manufacturers has been repeatedly called to 
the fact that the establishment of standard specifications and the 
publication of our list of approved fittings and materials, which 
is intended to be, and if lived up to, is capable of being of great 
value and assistance not only to the insurance interests, but also 
to the electrical manufacturing supply and construction interests, 


becomes, if not lived up to, as great an injustice to the last- 


named parties as it might have been a benefit; and 

Whereas we believe it to be the duty of insurance interests, 
in justice to such persons as are engaged in the manufacture and 
distribution of such devices and materials, to give them our 
heartiest support when they endeavor to furnish the market with 
reliable goods; and 

Whereas the uniform support of all of the inspection de- 
partments in approving only such devices and materials as are 
properly designed for the use to which they are put, is the 
quickest and surest way of ridding the market of poor and 
undesirable articles: and 

Whereas it would seem that the strict enforcement of the list 
of approved fittings and materials will be of benefit to and is 
desired by not only the insurance interests, but also by all 
reputable parties connected with the electrical interests and that 
it will work no injustice nor hardship to any interested parties; 

Therefore be it: Resolved, That it is the sense of this meeting 
that on and after July rst, 1899, all inspectors should refuse to 
accept any devices or materials on new work not enumerated in 
the edition of the list of approved devices and materials of the 
above date. 
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Resolved, That the secretary of this committee be instructed 
to correspond with the various underwriters’ associations ask- 
ing that they agree to adopt the above resolutions. 

Resolved, That we each and all pledge ourselves to urge upon 
our respective associations the prompt adoption of these resolu- 
tions. 

Resolved, That the secretary of this association be instructed 
to give these resolutions the greatest possible publicity by fur- 
nishing them to the electrical and insurance press and by fur- 
nishing copies of the same to all inspectors for distribution in 
their respective territories. 


The Electrical Trades Society of New York. 


At a meeting of the Electrical Trades Society of New York, 
held at the Astor House, New York, Dec. 6, it was voted to 
incorporate the society under the laws of New York State. Mr. 
A. P. Eckert reported that fourteen new members had been en- 
rolled during the past year, and that the funds of the society 
were in good shape. The following gentlemen were duly elected 
as directors of the incorporated society: R. E. Gallaher, C. P. 
Geddes, P. C. Ackerman, E. R. Gilmore, J. B. Peck, H. A. 
Reed, J. P. Marshall. At the directors’ meeting held immedi- 
ately after the adjournment of the regular meeting, the directors 
appointed the following gentlemen as officers of the society: R. 
E. Gallaher, president; C. P. Geddes, vice-president, and A. P. 
Eckert, secretary and treasurer. 


Connecticut Electric Lighting Association. 


‘THE annual meeting of the Connecticut Electric Lighting 
Association was held at New Haven, Saturday, Dec. 17, 
being called at the office of the New Haven Electric Light Co. 
at 11 o'clock. The following officers for the ensuing year were 
elected: President, James English; first vice-president, C. A. 
Learned; second vice-president, C. H. Nettleton; treasurer, A. 
M. Young; secretary, A. F. Hunie, after which Prof. W. L. 
Robb read a paper on the use of rotary transformers and the 
use of storage batteries by the Hartford Electric Light Co., and 
H. L. Purrington a paper on the merits and demerits of the 
Welsbach lamp, both of which proved very interesting and 
called out considerable discussion. 

After the meeting a sumptuous dinner was provided at 
Trayer’s Hotel. The following were present: John Workman 
and F. F. Fuesenick, Tortington; H. L. Mansfield, Middle- 
town; H. O. Shepardson and F. H. Golding, Brandford; Geo. 
Terry, H. M. Young and L. W. Sweet, Waterbury; F. L. 
Terry, New London; Samuel Hurlburt, Norwich; H. J. Pur- 
rington, Stamford; L. S. Catlin, Bridgeport; C. H. Learned, 
Meriden; Thomas C. Perkins, Mystic; G. E. Cowperthwait and 
B. A. Hough, Danbury; Prof. W. L. Robb, Hartford; C. H. 
Nettleton, Derby; James English, A. F. Hunie and W. G. 
Bushnell, New Haven; G. G. Blakeslee, Naugatuck; R. Craw- 
ford, Stamford. 


Exports of Electrical Material from New York. 


The following exports of electrical material are from the port 
of New York for the week ending Dec. 6: Alexandria—6 cases 


electrical machinery, $947. Argentine Republic—6 packages 
electrical material, $481. British East Indies—11 cases electrical 
material, $280. British Australia—28 packages electrical mate- 
rial, $376. Brazil—i1or1 packages electrical material, $912. Berlin 
—3 cases electrical material, $60. British Possessions in Africa 
—10 cases electrical material, $280. Bremen—6 cases electrical 
material, $280. British Australia—23 packages electrical mate- 
rial, $150; 1 package electrical material, $12. British Guiana— 
27 packages electrical material, $650. Cuba—g packages elec- 
trical material, $113. Central America—ı case electrical mate- 
rial, $160. Ecuador—ı case electrical material, $34. Florence— 
I case electrical material, $50. Glasgow—18 cases electrical 
material, $1.438. Hamburg—72 cases electrical material, $3,276; 
12 cases electrical material, $3,345; 1 case electros, $25. 
Havre—68 cases electrical material, $2,741. Helsingfors— 
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8 cases electrical machinery, $500. London—z2i2 packages 
electrical material, $7,124; 87 packages electrical machinery, 
$12,310. Liverpool—8 packages electrical material, $1,893. 
Leeds—11 cases electrical material, $367. Mexico—4o0 packages 
electrical material, $1,837. Milan—28 cases electrical material, 
$11,400. Manchester—3 cases electrical material, $110. Moscow 
—8 cases electrical material, $428. Newfoundland—7 cases elec- 
trical material, $125. Naples—s5 cases electrical material, $255. 
Oporto—36 cases electric motors, $5,600. Preston—1 package 
electrical machinery, $10. Stockholm—1 case electrical material, 
$386. St. Petersburg—17 packages electrical material, $623. 
Southampton—z cases electrical material, $17; 18 cases electrical 
machinery, $343. U. S. of Colombia—g4 cases electrical machin- 
ery, $300; 2 packages electrical material, $17. Wenezuela—7 cases 
electrical material, $227. 


Demand for American Electrical Goods in Brazil. 


A traveling representative of the Philadelphia Commercial 
Museum, who has recently returned from Brazil, has made the 
following report on the trade in electrical goods in Brazil: 

“The electrical goods trade of Brazil is growing by leaps 
and bounds, it being only a few years ago that electrical trams, 
lighting, power, etc., were unknown in any part of the country. 
Now almost every town and city within three hundred miles 
of the coast is either lighted by electricity or has the project 
under consideration. Many of the mining companies and cotton 
cloth mills through the interior have plants now in operation, 
supplying them with both light and power. Several of the large 
plants have come from England. The United States comes in 
for a fair share of the trade in electrical machinery. 

“Arc and incandescent lamps, fittings, carbons, wire of all 
kinds, electric bells, batteries, electricians’ tools and gloves, 
zincs, sal-ammoniac, etc., are in demand in the towns along the 
line of the Central Railroad between Rio and Sao Paulo, and 
Rio and Bello Horizonte, as these towns at present rely on the 
Rio merchants for their supplies. 

“At Juiz de Fora another electrical plant is installed, and here 
another agency for sundries would do well in supplying not only 
Juiz de Fora and the adjoining town of Marianna Procopio, but 
also the towns on the lines of the west of the Minas and Lao- 
poldina railroads, which intersect the Central Railroad at Sitio 
and Areal, both near here. 

“Along the line from Rio to Sao Paulo are also many towns 
in which it might be advantageous to have agents. A competent 
salesman, familiar with the Portuguese language, traveling 
through this section could do wonders in the way of securing 
orders anu appointing responsible agents. 

“This may also be said of nearly all the interior cities, as at- 
tention so far has seemingly been paid only to the large cities 
on the coast, and even there not to the extent the trade possi- 
bilities deserve.” 


WESTINGHOUSE ELEC. & MFG. CO. has declared its 
regular quarterly dividend of 134 per cent. on its preferred stock. 
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James Brown. 


We regret deeply to note the sad fact that Mr. James Brown, 
superintendent of the Direct U. S. Cable Co., died at his late 
residence, 15 West 103d street, New York, Saturday morning 
last after a brief illness. Mr. Brown was born in Keith, Banff- 
shire, Scotland, and at an early age obtained a position with the 
Electric & International Telegraph Co. in Aberdeen. When the 
telegraph companies were absorbed by the British Government 
in 1870 he was engaged in the meteorological department of the 
general post office of Aberdeen. He came to this country in 
September, 1874, and has been identified with the Direct Cable 
Co. since its inception, becoming superintendent in 1884. He 
was well known and greatly liked in telegraphic circles, es- 
pecially in the downtown district. He leaves a widow and two 
children. The funeral services were held at his residence on 
Dec. 20, and the interment took place at Kensico Cemetery. 
The Direct has lost a vigilant and faithful servant. 
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Mr. William C. McDonald. 


TE one man who has distinguished himself of late years by 

his munificent gifts in behalf of electrical engineering 
studies, is a Canadian, Mr. William C. McDonald, of Montreal, 
upon whom, as we noted editorially last week, the Queen is be- 
stowing the honor of knighthood in recognition of his liberality 
toward McGill University. The London “Times” in a recent 
comment says: “The claim that the engineering and physics de- 
partments of McGill are the most perfectly equipped in the 
world seems justified to any one who has inspected the fine 
buildings in which they are installed. Both are the gift of an- 
other generous citizen of Montreal, Mr. W. C. McDonald, who 
has spent upon them nearly a million dollars.” As a matter of 
fact, he has given now, all told, $2,300,000. 

Mr. McDonald is the youngest son of the late Hon. Donald 
McDonald, some time president of the Legislative Council of 


MR. W. C. McDONALD. 


Prince Edward Island, by his wife, Ann Matilda Brecken, of 
Charlottetown, and is grandson of Capt. John McDonald, 
eighth chief of the Clan Macdonald, of Glenaladale, who after 
founding the Scotch settlements at Tracadie, Scotchfort, Glen- 
finnin and Fort Augustus, P. E. I., served during the American 
revolutionary war as a captain in the 84th, or Royal Highland 
Emigrant Regiment. Born at Glenaladale Tracadie, P. E. I, 
1833, he was educated at the Central Academy. Charlottetown, 
and obtained his business training in that’ city under the late 
Hon. Daniel Brennan. He left Prince Edward Island in 1854, 
and removed to Montreal, became an importer and general 
commission merchant there. Subsequently he embarked in busi- 
ness as a tobacco merchant and manufacturer, and now owns 
extensive works in that line in Montreal. He is a governor of 
McGill University, a governor of the Montreal General Hos- 
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pital, and a director of, and the largest shareholder in, the Bank 
of Montreal. He is also a vice-president of the Montreal branch 
of the St. John Ambulance Association, and an honorary mem- 
ber of the Architects’ Association, Province of Quebec. He is 
known chiefly through his princely gifts to McGill University. 
These consist of $20,000 to the Thomas Workman endowment 
for mechanical engineering; the erection of the W. C. McDonald 
Engineering Building, valued, with its equipment, at $350,000, 
and an endowment for its maintenance; the endowment of the 
chair of electrical engineering with the sum of $40,000; the erec- 
tion and equipment of the Physics Building, valued at $300,000, 
and two chairs of physics with endowments amounting to $90,- 
ooo; the endowment of the Faculty of Law with $150,000; a fur- 
ther sum of $150,000 for the maintenance of the Engineering 
Building; $50,000 towards the endowment of the pension fund, 
and the erection of a new building for the Department of Chem- 
istry, Mining and Architecture, at a cost of $500,000. Mr. Mc- 
Donald belongs to a Roman Catholic family, and is unmarried. 
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Classified Digest of U. S. Electrical Patents 
Issued Dec. 6, 1898. 


Alarms and Signals :— 


BLOCK-SIGNAL SYSTEM. William L. Stockton, Trenton, Ohio, 615,- 
584. Filed Dec. 20, 1897. Employs a short circuit to operate a lamp 
at either end of a block while a car is on that section. 


Batteries, Primary :— 


ELECTRIC BATTERY. Owen T. Bugg, Jr., New York, N. Y., 615,246. 
Filed March 15, 1898. Comprises a casing and perforated interior cyl- 
inder of conducting material, a mass of active material packed be- 
tween them, and a zinc electrode fastened to the cover of the ne 

ELECTRIC BATTERY. Maurice Maas, New York, N. Y., 615,292. Filed 
Sept. 7, 1897. Comprises a zinc, a hollow carbon provided with a 
longitudinal recess, a binding-post provided with a shank fitting the 
recess and with an opening in that end, a binding wire passing around 
the carbon and through the opening in the shank, and a copper 
piating covering the uppper part of the carbon, binding-post and 

inding-wire. 

ELECTRIC BATTERY. Philip Albert Emanuel, Aiken, S. C., 615,539. 
Filed May 17, 1898. Comprises positive and negative elements hav- 
ing passages through them, a porous body separating the elements, 
the porous body being impervious to a fluid where it registers with 
the passage through the elements, an exciting fluid and means for 
forcing the fluid through the porous body. 

ELECTRIC BATTERY. Philip Albert Emanuel, Aiken, S. C., 615,540. 
Filed May 17, 1898. Similar to above. f 
ELECTRIC ATTERY. Philip A. Emanuel, Aiken, S. C., 615,541. Filed 

May 17, 1898. Similar to above. 


Conductors, Conduits and Insulators :— 


ELECTRIC CABLE CONDUCTOR. Stephen Dudley Field, Stock- 
bridge, Mass., assignor to the American Bell Telephone Co., Boston, 
Mass., 615,349. Filed Dec. 24, 1897. Composed of insulated wires 
of an electrical circuit, and one or more iron companion wires not 
included in the circuit, but interbraided with the others. 

ELECTRICAL CONNECTIO William E. Baker, Chicago, Ill., as- 
signor to Carter H. Fitzhugh, Chicago, Ill., 615,420. Filed July 13, 
1896. A flexible detachable connection designed for use between two 


cars. 

BINDING-POST. John P. Jones, Webster, Pa., assignor of one-half to 
J. W. Blower, Webster, Pa., 615,455. Filed May , 1898. Comprises 
a body portion having a bearing-plate with an opening formed there- 
in, a socket having a plate with a stud extending therefrom adapted 
to enter the opening, a nut on the stud and a spring interposed be- 
tween the nut and bearing-plate. 


Oynamos and [iotors: 


ALTERNATING-CURRENT DYNAMO-ELECTRIC MACHINE. Se- 
bastian Ziani De Ferranti, Hollinwood, England, 615,265. Filed Dec. 
28, 1897. Embodies separately insulated supports for the bobbins em- 

loyed in an alternating current disk armature. 

DYNAMO-ELECTRIC ACHINE. John E. Fuller, New York, N. Y., 
assignor to Caleb Coles Dusenbury, Lake Mahopac, New York, 615,- 
351. Filed March 24, 1898. Especially intended for developing elec- 
tricity for an incandescent lamp upon a cycle, the armature being 
driven by a connection to one of the wheels. 


Lamps and Appurtenances:— 


ELECTRIC ARC LAMP. Moses S. Okun, New York, N. Y., 615,407. 
Filed June 3, 1895. Feed mechanism for enclosed arc lamps. 

ELECTRIC ARC LAMP. Moses S. Okun, New York, N. Y., 615,408. 
Filed Oct. 21, 1895. Renewed May 28, 1898. Comprises a globe closed 
below the arc, and a disk fitting snugly within the globe so as to 
travel up and down therein with the upper carbon to retard the access 
of air to the arc. 


Miscellaneous :— 


ELECTRICAL APPLIANCE FOR ELEVATORS. James H. Roberts, 
Grand Rapids, Mich., 615,365. Filed Dec. 27, 1895. Automatic 
safety switch for electric elevators. Details of construction. 

REFLECTOR. Albert E. Boeschenstein, St. Louis, Mo., assignor to 
the Manhattan Electric Co., St. Louis, Mo., 615,471. Filed Feb. 28, 
1898. Comprises a longitudinally-disposed bracket, a removable sup- 
port having lamp-supports secured to, but insulated from it, and elec- 
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tric lamps having terminals at opposite ends which are received in 
the nnp upport, one lam Suppor being common to two lamps. 

HIGH-FR NCY APPARATUS. Thomas B. Kinraide, Boston 
Mass., 615,652. Filed May 13, 1897. An induction device provided 
with a primary having a plurality of turns and means to shift the 
circuit cornection from one turn to another transversely of the turns, 
at either or both ends of the coil at will. l 

HIGH-FREQUENCY INDUCTION APPARATUS. Thomas B. Kin- 
raide, Boston, Mass., 615,653. Filed March 4, 1898. Comprises a 
secondary in the fcrm of a flat coil, and a primary in the form of a 
flat coil, superimposed flatwise and coaxially one on the other, the 
primary being in the form of an annulus having a large central aper- 
ture relatively to the coaxial secondary. 


Railways and Appliances :— 


ELECTRIC LOCOMOTIVE. Martin E. Thomas, Cassaday, Ky., as- 
signor of three-fourths to W. F. Toops, and H. L. Hendrick, Bowling 
Green, Ky., 615,592. Filed July 12, 1897. Of the Heilmann type. 

ELECTRIC LOCOMOTIVE. ‘Samuel M. Vanclain, Philadelphia, Pa., 
615,594. Filed Dec. 29, 1898. Embodies a shaft having a crank there- 
on and extended sleeve, and a driving-wheel secured to the sleeve. 


Switches, Cut-Outs. Rheostats, Etc.:— 


ELECTRIC SWITCH. William Ely, Providence, R. I., 615,347. Filed 

Aug: 14, 1896. A knife-switch in which the make and break is assisted 
y springs. 

APPARATUS FOR OPERATING ELECTRIC SWITCHES. Charles 
Hartdegen, Newark, N. J., 615,388. Filed July 30, 1897. Comprises 
an electric switch having a contact-plate and an arm extending there- 
from, a timepiece, its train of gear mechanism, its winding-arbor, and 
a helix on arbor engaging with the arm on the contact-plate, to actu- 
ate it to close the switch. 

CIRCUIT-BREAKER. Frederick A. LaRoche, New York, N. Y., 615,- 
395. Filed Dec. 28, 1897. Details of construction. 

AUTOMATIC RHEOSTAT. Eleazer T. Wilkinson, Philadelphia, Pa., 
615,418. Filed May 8, 1897. Employs working solenoids to actuate 
the cut-off mechanism. ; 

RHEOSTAT. Charles Wirt, Philadelphia, Pa., 615,419. Filed July 26, 
1897. Comprises a casing having a continuous electrical conductor 
folded within it, fixed contact-pieces intermediate of the folds, a 
movable contact member mounted upon casing, and means to shift 
me member in direct contact with the successive folds of the con- 

uctor. 

SWITCH-CONTACT. Monroe Guett, Hartford, Conn., 615,665. Filed 
May 23, 1898. Consists of a spring doubled on itself into a plurality 
of arms, one arm having an opening therein, and a connection be- 
tween the sides of the arm adapted for attachment to a support. 


Telephones:— 


TELEPHONE. Franz Burger and Henry M. Williams, Fort Mite So 
Indiana, said Kanger assıgnor of one-half to said Williams, 615,344. 
Filed Aug. 16, 1897. Comprises a bar, a slidable handle mounted on 
the bar, contacts controlled by the slidable handle, and a cross-piece 
supporting the telephone instruments. 


—— 
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A “Boom” without Boom Features. 


When a man is taking in two dollars for every dollar he 
spends, and keeps it up, his finances and general condition are 
in the best possible shape. That is just what is true of the 
United States after years of suffering, economy and depression; 
and it unfolds a great many assurances of continued and growing 
prosperity through a series of years. American international 
trade is now permanently favorable owing to the development of 
our manufactures not less than agriculture, and the settlement 
of the financial issue has assured the business man as to the 
future in all that concerns domestic affairs. At the present mo- 
ment, the iron trade is in a state of unprecedented activity and 
many other lines approach it in cheerful prospects. As to retail 
trade, the reports from all centres bear testimony to large holi- 
day buying and to universal briskness. 

Last week Wall street broke all records for large transactions 
in stocks and bonds, and in many securities the highest levels 
for years past were reached and held. Western Union declared 
its regular quarterly dividend of 114 per cent. and on sales of 
24,488 shares closed at 94%. General Electric, new, on sales of 
23,151 shares, went to 95 and closed at 9234. New York Edison, 
which has gone up $60 per share in the last month or two, closed 
at 19014 on sales of 3,636 shares. Metropolitan Street Railway 
also holds on at high levels, and on sales of 29,215 shares closed 
at 191%. In Boston, Am. Bell Telephone eased off from 280 to 
277 chiefly on the new local opposition, and West End Railway 
was firm at 8934. 

Copper, New York, was quoted at 12.75 cents; heavy steel 
rails, Eastern mill, $17; lead, New York, 3.70 cents. 


ELECTRIC STORAGE BATTERY CO., Philadelphia, Pa.. 
has made arrangements, it is said, to double the capacity of its 
factory. The demand for batteries is enormous. 
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High Grade Electrical Measuring and Testing In- 
struments, X-Ray Apparatus and Other Scien- 
tific Instruments, as Made by Queen & 
Co., Inc., of Philadelphia. 


[T is probable that in no branch of electrical engineering has 

there been employed a higher degree of technical taleat 
than in the design and manufacture of electrical measuring and 
testing instruments, now regarded as essential auxiliaries in all 
electrical industries. 

Industrial processes and technical applications, in their con- 
ception crude, advance at first by the expensive process of trial 
and error, but soon reach a point where unerring calculation is 
necessary to offer to investors the security desired. The history 
of the electrical industry in America is marked by rapid strides, 
overreaching the older countries in the wideness and boldness 
of its application. So impetuous has this been that to-day in 
many fields we are reaping the inevitable result of hasty action 
and mistaken judgment, and now the process of renovation has 
become nearly as important a factor as the production of new 
work. 

This condition, conducive as it is to more conservative action 
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and more careful planning, has rendered necessary the employ- 
ment of talent specialized to some line, and has called for precise 
methods and apparatus. As the perfection of the steam engine 
has depended on the steam engine indicator, so has the refine- 
ment of electrical industries been brought about by the refine- 
ment of testing, and the precision of measuring instruments. 

During the earlier period these instruments were imported 
from Europe, but the difficulty, apart from the delay, was that 
they were ill-adapted to American requirements where the 
methods and application have often differed from those abroad. 
Fortunately for the professions the need of importing is no 
longer felt, since we now have in this country tools and ma- 
chinery especially suited to manufacturing the very precise in- 
struments which are required in refined technical processes, and 
talent to create the apparatus. 

In the works of Queen & Co., who are the largest manufac- 
turers of scientific instruments in the United States, will be 
found all the requirements for accurate work. To emphasize 
the marvelous facilities enjoyed by this company in high grade 
tools, skilled workmen, and reliable standards for producing 
electrical instruments, we shall outline the wide range of 
products manufactured and describe briefly the equipment. 
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The main building, in which are located offices, salesrooms, 
stock rooms and the manufacturing departments of some of the 
more refined processes, is located at 1010 Chestnut street, Phila- 
delphia, and is a five-story white marble structure, running clear 
through to Sansom street. The metal-working, wood-working 
and glass blowing factories, and the adjusting laboratory, are 
located on Filbert and Hunter streets. The standardizing labor- 
atory, optical factory, and lens factory, on Chestnut street. 

The house embraces eight departments, each under the man- 
agement of a head skilled in his line, many of whom are recog- 
nized authorities in their profession. There are the following 
eight departments: (1) Physical and Electrical, comprising elec- 
trical instruments, X-Ray and general physical apparatus. (2} 
Astronomical, comprising astronomical, telescope, projection 
and polarizing apparatus. (3) Microscopical, comprising micrv- 
scopes and supplies for biological laboratories. (4) Optical, 
comprising optical and ophthalmological instruments, field and 
opera glasses. (5) Chemical, comprising chemical apparatus, 
balances and chemicals. (6) Mathematical and Engineering, in- 
cluding drawing instruments and material, engineering and sur- 
veying instruments. (7) Meteorological, comprising meteor- 
ological instruments, barometers, thermometers, pyrometers. 
(8) Photographic, comprising cameras, lenses and supplies. The 
apparatus and instruments of these departments are illustrated 
and described in different catalogues and circulars, aggregating 
about 2,000 pages, this literature alone sufficing to keep a print- 
ing establishment constantly running. 


The thorough equipment necessitated by the diversified re- 
quirements of the various branches, insures that each department 
shall find in the one establishment facilities for every process 
demanded in its work, thereby keeping every operation under 
the eye of the department head. In making an electrical instru- 
ment nothing need be furnished from an outside source. The 
thermometer on the resistance box is made in the thermometer 
factory, the objective and eye-piece for the reading telescope 
are made in the lens factory, the galvanometer mirror is ground 
in the optical factory. Every operation, however trivial, is per- 
formed under the care of the man whose business it is to produce 
a complete and perfect instrument. 


As before noted, the principal factories are located on Filbert 
and Hunter streets. In the glass blowing factory are made 
barometers, thermometers for industrial and scientific purposes. 
Geissler, Crookes and X-ray tubes. A large stock of imported. 
glass is kept constantly on hand, as well as a supply of ther- 
mometers in process of seasoning. 

In the wood working factory are made the various cases, sup- 
ports, and parts of wood that are required by the various de- 
partments. Here the electrical instruments receive their highly 
finished mahogany cases and bases, and the engineering transits 
and levels their tripods and carrying cases. 

The metal-working factory, situated on Filbert street, occu- 
pies a floor space about 45 x 240 feet. The equipment embraces 
a very wide range of metal-working tools, many of which are 
designed especially for the company. Accurate comparators and 
circular and straight line dividing engine are employed. On 
these are graduated circles and verniers for transits, and here 
are produced standard meters, standard yards, and proportionate 
scales for engineering and architectural use. The precision of 
these dividing engines has assisted in putting Queen & Co.'s 
engineering instruments to the front as amongst the most accu- 
rate and reliable ones on the market. It might be interesting in 
this connection to state that many transits and levels are annn- 
ally exported by this house, an interesting fact when one con- 
siders the active competition they must meet from the German 
and English instrument makers. But recently they completed 
a large order from the Russian Government for use on the Si- 
berian Railway. 

Adjoining this factory we find the adjusting laboratory, where 
all electrical instruments are completed, preparatory to stan- 
dardizing. Here are four generators, static and rotary trans- 
formers, and a storage battery plant of the chloride accumulator 
type. By their aid direct and alternate current may be furnished 
on the calibrating boards, and practically any demand for cali- 
brating purposes may be met up to 5,000 amperes, or 2,000 volts. 
In this laboratory are calibrated the well known Queen-Wirt 
meters. They are made in three types: illuminated dial, round 
pattern, and portable, for either direct or alternate current. All 
instruments are guaranteed as to accuracy and permanency, 2 
certificate to that effect accompanying each one. 
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We find also in the process of construction wattmeters, field 
rheostats, testing sets, resistance standards, cable testing appa- 
ratus, etc. Queen & Co. enjoy the reputation of being the only 
manufacturers of cable testing apparatus in this country. They 
produce outfits for every requirement, ranging from the simple 
and well known Queen Acme portable, to the elaborate labor- 
atory outfits. The Queen Acme is in use in the central stations 
and telephone exchanges of nearly every country—Japan, Russia, 
Australia, South Africa, South America, Europe, Canada, etc. 
The chief advantage of the Queen Acme, besides its extreme ac- 
curacy and range, is that it never gets out of order, does not 
require any adjustment previous to use, and withstands shipment 
without injury. This set is in use on all the vessels of the United 
States Navy. 


Of the more elaborate testing outfits many of the large sta- 
tions and telephone exchanges in this country can speak, as the 
Queen instruments have become standard. An interesting in- 
strument but recently produced is a complete portable cable test- 
ing outfit. It is contained in two strong cases, one measuring 
10 inches x 15 inches x 8 inches; the other, 8 inches x 5 inches 
x 5 inches. With this apparatus all the usual tests may be made 
and with extreme accuracy. It is arranged for capacity measure- 
ments, insulation measurements, resistance measurements by 
the Wheatstone bridge method and the Murray loop test. 

Another line that has been carefully elaborated by this estab- 
lishment, is the manufacture of standards of light and photon- 
eters. Their photometers are of three types: Precision photom- 
eters, for laboratory and research work; industrial photom- 
eters, for lamp manufacturers and central station use, and 
portable photometers. The standards of light include the stan- 
dard candle, the Methven screen, the amyl acetate lamp, 
and the incandescent lamp. Their standards are furnished with 
certificates of comparison with their Reichsanstalt standard, 
this being a copy of the imperial standard of the German Gov- 
ernment. 

Queen & Co. were pioneers in this country in the construc- 
tion of X-ray apparatus, and their outfits are to-day found in 
the principal laboratories and hospitals. During the war they had 
outfits and an operator at Fort McPherson, and achieved many 
interesting and valuable results in connection with the oper- 
ations on the wounded brought to that place. Two large outfits 
were furnished to the United States Marine Hospital Service, 
one of which was used at Tampa, Fla., and a further war instal- 
lation of theirs was the equipment of the U. S. A. hospital ship, 
Missouri, with an X-ray outfit. 


To illustrate the thoroughness with which Queen & Co. have 
investigated the X-ray subject, we might add that since the 
first reports of its original discovery, experimental work has 
been going on unceasingly. One of the valuable results attained 
has been the production of an automatic X-ray tube, that con- 
stantly maintains its own vacuum at any point desired. Queen 
& Co. have received autograph letters from Prof. Rontgen and 
Lord Kelvin complimenting them on the production of this 
tube and the distinct advance which they have thus made in 
facilitating the application of the X-rays to the needs of the 
surgeon. Another feature of value is their vibrator, a device 
so simple, and yet so perfect, that it will break as satisfactorily on 
the 110 volt circuit as on the low voltage battery circuit. It is 
needless to say that its use has rendered useless the cumbersome 
motor break with its attendant complications and annoyances. 

We have now to note the standardizing laboratory, where the 
high grade electrical work is standardized. This department, re- 
moved from the influence of external disturbance and mechanical 
vibrations, is completely under the control of the operator, per- 
mitting of accurate adjustment of the temperature, and enabling 
the humidity to be as satisfactorily controlled. Here are finally 
adjusted standards of resistance, standards of capacity, e. m. f., 
etc. The laboratory is equipped with all necessary apparatus and 


affords facilities securing the utmost precision in adjustment of | 


the various industrial and scientific instruments. The laboratory 
standards are copies of the imperial standards of the German 
Government, and were adjusted for Queen & Co., to an unusual 
degree of accuracy. 

It would be interesting to follow in detail the operation of the 
other departments, but as this article is intended as a descrip- 
tion of the electrical instruments, the other branches can receive 
but brief mention. It is interesting to note, however, that mi- 
croscopes, including the objectives, are' manufactured complete 
in this establishment, as well as telescopes up to five-inch aper- 
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ture. Some idea of the accuracy of the work required on the 
lenses for microscope objectives may be formed from the state- 
ment that templates in glass for the accurate testing of objec- 
tives are ground and polished to the one 240-thousandth part of 
an inch, enabling an error of that magnitude to be determined in 
the objective. Of course these measurements are obtained by 
optical means, since the micrometers used will measure to only 
one one-thousandth of an inch. The grinding of these small 
lenses is done by holding the glass, which is cemented to a 
handle, against a matrix rotating on the spindle of a small 
lathe. Much skill is required for this work, though the tools are 
quite simple. An exceedingly delicate sense of touch, necessita- 
ting years to develop, is absolutely essential in a good work- 
man. By this means a skilful operator can decide whether or 
not his surface is polishing correctly, even before it is examined 
optically. Glass of various optical qualities is imported in 
blocks and cut into proper dimension by revolving iron discs 
fed with emery or diamond dust, which embed themselves into 
the metal and offer suitable cutting surfaces. It is interesting to 
note that the manufacture of glass for optical purposes is 4 
large industry, as yet only scientifically developed in Europe. 
Some of the glass now used in microscope objectives required 
over ten years of the most exacting research on the part of sci- 
entists before it was fitted for use. 

The successful management of a manufacturing establishment 
of the magnitude and diversified interest of Queen & Co., de- 
mands ability and judgment of the highest order, and the re- 
quisite executive and administrative facilities are found in the 
president of the company, Mr. John G. Gray, who is the active 
manager. 

As previously stated, the establishment issues extensive cata- 
logues and circulars from every department. The aim in this is 
not simply to list their products, but to so describe the various 
instruments as to show their uses and limits, and enable an in- 
telligent purchaser to choose that device most eminently suited 
to his purpose. Their publications are sent to interested parties 
upon request. $ 


Hicks Improved Gas and Gasoline Engines. 


TE Hicks Gas Engine Co., Detroit, Mich., have recently 
made some decided improvements on their well-known 
engines which have improved their efficiency considerably and 
have added to the advantages possessed by these engines over 
the steam engine for many classes of work. In these engines, 
shown below, designed to use either gas or gasoline, two cylin- 
ders are set in line to work alternately, their pistons being on 
one piston rod to which an effective impulse is imparted for every 
revolution of the crank, doubling the power of the engine while 
adding only the weight of one cylinder and piston (a very small 
percentage of the weight of the engine). By thus doubling the 
number of effective strokes of the piston, a perfectly steady 
motion is attained. The engine is so constructed that every 
out-stroke of the piston delivers power to the shaft so that the 
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engine is twice as powerful as one in which every other out- 
stroke, only, is a power stroke; and further, all the power of 
the piston tends to force the shaft on to the solid parts of its 
bearing, and thus relieves the cap entirely of wear. In fact, the 
cap might be entirely removed and the engine would run; con- 
sequently there will be no jumping or pounding of the shaft 
in any of the bearings. The valves admitting the compound to 
the cylinders are direct acting vertical poppet valves, and being 
always closed on their seats when combustion is going on, they 
remain perfectly clean and require no attention or occasional 
scraping. The governor regulates the engine to a nicety as 
with steam. The engine is so well balanced that it can be run 
at full speed without being fastened down to the floor or 
foundation. 

The following advantages are claimed by the company over 
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ether engines: Greater simplicity; fewer parts, and running 
with less noise; explosions being one-half as heavy for the same 
power, less jar and twice the durability is attained; one-half the 
weight and floor space required for engines of the same horse 
power of any other make; all valves are direct acting vertical 
poppet valves and require no cleaning; there can be no improper 
mixture of gas and air, thereby greater economy; one explosion 
to each revolution, light or heavy, as load on engine requires; 
perfect regularity of speed, equal to the best automatic steam 
engine,; uses gasoline direct from the tank without carburetter; 
can use manufactured gas, producers’ gas, natural gas or gaso- 
line; can be used in any place where power is wanted; self- 
adjusting in every way, consequently only care required is to 
oil once a day; having one explosion to every revolution, re- 
quires about one-half the size and weight of balance wheels used 
for other makes; change of temperature has no effect on the 
operation of the Hicks. 

The engines are recommended for all work which up to the 
present time has been done by steam engines, and besides for 
many purposes where steam cannot be used. As they get an 
explosion with every turn of the crank, they give a perfectly 
steady motion, making them suitable for flouring mills, electric 
light plants, grain elevators, large and small machine shops, 
etc. 

The company have issued an admirable catalogue describing 
these engines and will be pleased to mail it to any one on ap- 
plication. 


Western Electric Tile Bolt and Lock. 


The Western Electric Company, New York and Chicago, 
have recently placed on the market a tile bolt and lock 
devised for use in fireproof buildings where the columns and 
girders are covered with tiling. It is a safe and simple method 
for fastening insulators, rosettes, or other electrical appliances 
to ceilings, columns, or walls. It cannot be pulled out when 
properly set and yet can be easily removed when desired. 

This device consists of two pieces of metal with partially cor- 
rugated outside surfaces which when placed together form a 
shape similar to a cone. The opening in the upper end when 
the pieces of metal are put together is countersunk, allowing 
the bolt head to which the insulators or other devices are to be 
fastened to fit snugly between the two pieces of metal. These 
two pieces of metal together with the bolt are inserted in a hole 
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WESTERN ELECTRIC TILE BOLT AND LOCK. 


in the tiling. A small concave washer slips over the bolt and a 
nut is then screwed up close to the ends of the small pieces of 
metal; as it is gradually tightened it draws the bolt head down 
into the space between the two pieces of metal until it makes 
them bind tightly to the sides of the hole, the end deepest in 
the hole binding tightest; this leaves the shank of the bolt free 
for attaching any device that may be desired. 

__Fig. 1 shows the screw or bolt attached to a ceiling while the 
illustrations next it, Figs. 2 and 3, show respectively an in- 
sulator and a ceiling button or rosette attached to the bolt. Fig. 
4 shows how the tile bolt and lock may be used for attaching 
ornamental brackets to the side of a wall. 

These tile bolts and locks are made in two sizes. One has a 
bolt 314 by 3% inches, and includes the two conical pieces of 
metal which are called the lock; one small iron washer, two small 
Iron nuts, and the bolt; the other has a bolt 2 by % inches, in- 


THE ELECTRICAL ENGINEER. 


629 


cludes the lock, the bolt, one small iron washer, one small iron 
nut, and one brass nut, which is slotted so that a screw driver as 
well as a wrench may be used on it. : 

It will be particularly noted that partitions in the tiling or tile 
or marble slabs resting against flat surfaces do not interfere 
with the use of the tile bolt and lock as in the case of toggle 
bolts; with the tile bolt and lock there is no need of an open 
space as is required in the use of toggle bolts. 


S. K. C. Transformers in Chicago. 


The Western Electric Company, Chicago, appreciating the 
advantage to customers of prompt shipment of orders, carries 
in Chicago a complete stock of S. K. C. lighting transformers 
in sizes from I0 to 600 lights, which are supplied with or with- 
out fuse boxes as desired. The new style G, S. K. C. trans- 
former is claimed to be the most efficient transformer on the 
market. The iron core is guaranteed not to age with use. Bul- 
letin No. 11,001 will be sent to all interested upon application. 


Western Electrical Supply Co. 


The above progressive concern, of 10 and 12 North Ninth 
street, St. Louis, Mo., say: “We are pleased to advise that we 
have secured the general selling agency for the Warren Elect. 
Mfg. Co., manufacturers of the Warren alternator; also for the 
Maloney Electric Co., manufacturers of the Maloney trans- 
formers. In the Warren alternator we are able to offer to the 
trade an inductor type of machine that combines with a mod- 
erate price the very salient features of simplicity, durability, 
high efficiency and close regulation, and it has no revolving 
wires, brushes or commutator. We are prepared to furnish 
them in all sizes. 

“In the Maloney transformers we are able to offer to the 
trade a transformer equal if not superior to any on the market, 
and we are able to offer it at a reasonable price, and back it up 
with strong guarantees. We can make prompt shipment from 
St. Louis. We will be pleased to furnish descriptive pamphlet 
and quote prices on application. In connection with the above 
we are now prepared to make shipments of the Adams- Bagnall 
alternating enclosed arc lamps, which are up to the usual high 
standard of the Adams-Bagnall arc lamps for other circuits. 

“We shall have ready for distribution in a very few days our 
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alternating current bulletin, containing cuts and full description 
of the above generators, transformers and arc lamps, and we 
shall be happy to mail same upon application.” 


South African General Electric Co. 


Articles of incorporation have been filed with the Secretary 
of State by the South African General Electric Company, whose 
principal business office is to be in Schenectady. It is proposed 
to buy, sell and lease electric apparatus and machines and to 
construct works and plants involving their use. The capital 
stock of the company is placed at $50,000, divided into shares 
of $100 each, and the directors for the first year, all residents of 
Schenectady, are the following: S. D. Greene, Henry W. Dar- 
ling, D. Mazenet, J. R. Lovejoy and M. F. Westover. 
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Jandus Continuous Globe Enclosed Arc Lamp. 


THE Jandus Electric Company, Cleveland, Ohio, who have 

» earned an enviable reputation on account of the high 
grade and efficient enclosed arc lamps which they have pro- 
duced, have recently placed on the market another type possess- 
ing: distinctively novel and advantageous features. They are 
a continuous globe surface below the arc, ready accessibility 
to the mechanism, rigidity of globe in the lowered position and 
enabling the trimmer to perform his work with the utmost 
rapidity. Fig. 1 shows the neat and compact external construc- 
tion of the lamp. As there is no lower external globe support, 
the surface of the globe is made continuous, thus obviating any 
shadow and affording an attractive design. 

The globe is lowered for trimming by a slight upward pres- 
sure with one hand and a turn to the left. This unlocks a special 
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Fig. 1.—Ready for Trimming. 
JANDUS CONTINUOUS GLOBE ENCLOSED ARC LAMP. 


device and permits the globe to slide down to the position 
shown in Fig. 2. 

The outer globe is securely fastened to a ring or collar which 
is maintained in a horizontal plane in any position and holds 


Fig. 2.—Closed. 


the globe in rigid relation to the lamp structure. No lamp 
heretofore designed has this important practical feature without 
embodying devices by which the globe is supported at its bot- 
tom. Thus, in trimming, the continuous globe is held rigidly 
while lowered—a feature which all lamp trimmers will appre- 
ciate. The inner globe and lower carbon can be quickly and 
easily removed for cleaning and retrimming. 

To restore the outer globe to its normal position, it is simply 

raised or shoved upward with one hand. When at the proper 
point it turns by torsion of the side rods firmly into a locking 
device. Thus the lamp embodies one of the most rapid 
trimming devices ever offered in connection with enclosed arc 
lamps. 
“The case, by a slight turn, can be dropped to expose the 
working parts of the structure, which are of the regular Jandus 
“Twenty-five Inch” type. Patents on this lamp are now 
pending. 
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Lea Enclosed Arc Lamps. 


THE Lea Manufacturing Company. 
Elwood, Indiana, have recently 
issued a catalogue giving full informa- 
tion about their enclosed arc lamps, 
which possess some very admirabie 
and unique features. The company 
have aimed to keep the length of the 
lamp down to the smallest admissible 
to allow the use of full length carbons. 
The design is graceful and may be or- 
namented to any extent desired. 
Lamps can be furnished for all 
circuits and for any voltage. They 
are all of the same general design and 
r -~ size, differing only in internal con- 
struction and proportions. The 110, 
220 and 500 volt d. c. lamps all work 
singly on the circuit, thereby doing 
away with extra resistance, and well 
known troubles, occurring when en- 
closed lamps are used in series on con- 
stant potential circuits. 
a It is claimed that with clear globes 
STANDARD LE EN-about eighteen hundred candle power 
WE ack Mise can be obtained, in contrast with 
one hundred and sixty candle pow- 
er, from the same quantity of current, used in incandescent 
lamps. The attendance amounts to little more, as under ordi- 
nary use, once in two weeks is often enough for trimming. One 
pair of carbons burn from 125 to 160 hours, and as the stub, left 
from one trimming in the upper holder, serves as the lower car- 
bon for the next trimming, about one dozen carbons will suffice 
for a year’s run, burning five hours per day. All types of lamps, 
unless specially ornamented, are but twenty-one inches long 
over all, making them available even where extremely low ceil- 
ings are encountered. 
The frame being made in one piece, getting out of alignment 
is entirely avoided, even with rough usage. 
The carbon guides consist of two small brass rods extending 
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TRIMMING A LEA ENCLOSED 
ARC LAMP. 


LEA ENCLOSED ARC LAMP. 
GLOBES AND COVER RE 
MOVED. 


from top of frame to inner globe cover, and as their only office 
is to loosely guide the upper carbon holder and carbon, no 
cleaning or polishing is necessary, no matter where the lamp i$ 
used. 

The contact points, which generally are a fruitful source of 
trouble, is one of their strong features. Instead of requiring con- 
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stant cleaning and polishing, these contacts are always bright 
and always carry the current. Situated on top of the inner 
globe cover, and pressing on the carbon from opposite sides, 
are two brass fingers whose ends conform to the carbon and 
carry current to it. The carbon never presents the same surface 
twice, and there is no chance for dirt to accumulate, for the con- 
stant moving of the carbon keeps the brass points always bright 
and in good shape. Both upper and lower carbon holders are 
split to accommodate variations in the carbon, and as no screws 
are used it is an easy matter to slip carbons in place. A simple 
one-piece clutch is used on all but the alternating lamp. It is 
claimed not to stick nor to slip. 

The upper cap of the small globe, being rigidly attached to 
the frame, remains stationary. The lower one is swiveled to the 
elevating screw, extending through an insulated bush in the 
lower part of the frame. Both are provided with asbestos 
washers. This construction allows the inner globe to be screwed 
tightly into place and does not depend on springs to keep it air 
tight. By lowering a screw the inner globe may be easily re- 
moved for cleaning. 

The cover is made in two pieces and held in place by one small 
bolt. Being waterproof, no hood is needed for outside use. 
Loosening one screw allows the globe to be lowered for trim- 
ming or inspection, the chains supporting it below the lamp; 
this is clearly shown in the figure. As there are only two points 
of contact for the carbon, one in the inner globe cover, the other 
in the upper carbon holder, sticking is an impossibility, and 
no loose joints are required where the carbon enters the inner 
globe. To trim the lamp, it is only necessary to lower the globe, 


remove the cap from the lower extremity, and insert new car- 


bons, leaving the inner globe in place. 
The company are reporting increased sales of these lamps, 
which are meeting with universal satisfaction. 


Ball Engines. 


The House of Correction, Baltimore, Md., has recently 
started up a direct-connected plant. Fort Wayne Electric Cor- 
poration generators are direct-connected to two 60 h. p. en- 
gines which were built by the Ball Engine Co., Erie, Pa. The 
Garrett Building, Chicago, is to have an electric plant arranged 
according to the Arnold system. The Ball Engine Co., Erie, 
Pa., furnish one 250 h. p. and one 175 h. p. engine for the out- 
fit. The Norfolk Navy Yard, Portsmouth, Va., are soon to 
have an addition to their plant, consisting of two tandem com- 
pound engines of 165 h. p. each, direct-connected to two 60 
k. w. General Electric Co. generators. The Ball Engine Co. 
are contractors for the engines. 


Abbott Elec. & Mfg Co. 


The above company, which was recently incorporated, with 
headquarters at 74 Frankfort street, Cleveland, O., has organized 
with Mr. Wm. Marbach as president, Mr. C. B. Abbott as vice- 
president, Mr. A. D. Pettibone as secretary and treasurer, and 
Mr. Samuel Abbott as superintendent. The company will manu- 
facture a line of specialties in the electrical field which will be 
duly noted from time to time. One of them will be ready by 
January 1 and is a cigar lighter that the Abbott-Marbach Co. 
started to put forward early this year. The new concern now 
has it down to a fine point, and considers the appliance to be 
perfection mechanically and electrically. Mr. Pettibone says: 
“We are putting it out in different styles of cases; one of the 
finest is a leather case looking very much like a “kodak” camera. 
The cost of all of them will be very moderate compared with 
-any other lighter and we hope to get a large sale.” 


John Kammer Co. 


A representative of The Electrical Engineer recently had the 
good fortune to be shown through the new incandescent lamp 
factory of the John Kammer Co., 176-178 Indiana street, Chi- 
cago. Their equipment is complete and modern throughout, 
and the conduct of the business is under the personal supervision 
-of the president, Mr. John Kammer, who is a pioneer in the in- 
candescent lamp business, having had eighteen years’ experi- 
ence, and having been for the past ten years a successful manu- 
facturer. The “New Rival’ lamp is produced under valuable 
and exclusive processes owned by Mr. Kammer, and is claimed 
to be the most highly efficient, economical and long-lived lamp 
-on the market. Especial pride is taken by the company in the 
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fact that their lamp is constructed especially to meet the several 
requirements of central stations, isolated plants and street rail- 
ways, every lamp they turn out being particularly adapted to its 
class of work. 

The John Kammer Co. absolutely guarantee their “New Rival” 
to be all they claim for it, and Mr. John Kammer’s personal 
reputation would certainly warrant the belief that this guarantee 
will be lived up to to the letter. 

We are also informed that this company are making a spe- 
cialty of two, four and six candle power lamps for 50 and 100 
volt circuits, and although just starting to market their product 
are having a good trade. 


Moloney Transformers. 


The Moloney transformer, for which the Western Electrical 
Supply Co., St. Louis, are general Western selling agents, seems 
to be meeting with very favorable results, judging from the 
large and constantly increasing business which that concern re- 
port in this line. 

The Western Electrical Supply Co., we understand, carry a 
large and well assorted stock of these transformers in St. Louis, 
and will give their customers the benefit of prompt shipment. 
They will be pleased to furnish prices and data on application. 


THE EDISON DECORATIVE & MINIATURE LAMP 
DEPT. of the General Electric Co. call attention to their 
stereopticon lamp. The filament is spiral in the form of an 
open watch spring and gives 50 c. p. at 50 to 120 volts. 

HUEBEL & MANGER, 286 Graham street, Brooklyn, N. 
Y., advertise their iron box bell No. 189. They say it does 


- good work because it is well made. 


THE PENNSYLVANIA ELECTRIC CO., Marietta, Pa., 
state that they have been awarded the highest prize at the 
Omaha Exposition for superior telephone apparatus. 

THE JOHN KAMMER COMPANY, 176-178 Indiana 
street, Chicago, announce that the “New Rival” incandescent 
lamps are now ready for shipment. Their specialties are 2, 4 
and 6 c. p. lamps for 50 and 110 volt circuits and highly efficient 
central station lamps. 

THE HICKS GAS ENGINE CO., 308 Atwater street, De- 
troit, Mich., advertise the Hicks compound gas engine adapted 
for electric lighting or for any work requiring steady power. 

THE ELECTRIC APPLIANCE CO., 242 Madison street, 
Chicago, call attention to the “Jenkins” snap switch as “a snap 
in snap switches.” They are made in a variety of sizes and the 
company claim great things for them. 

THE C & C ELECTRIC CO., 143 Liberty street, New 
York, advertise the C & C motor for operating blowers and 
present an illustration of one in actual service. 

THE AMERICAN PEGAMOID CO., 346 Broadway, New 
York, are introducing a decidedly novel wall paper which may 
be washed without injuring it. They will mail samples on re- 
quest. 
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SHIP CARBONS IN THE WEST. The Electrical Engi- 
neer is in receipt of a neat pamphlet catalogue, a copy of which 
the Western Electrical Supply Co., of St. Louis are sending out 
to the trade, giving the latest market prices on the well known 
“Ship Carbons” manufactured by Schiff, Jordan & Co., Vienna 
and Nuernburg. The Western Electrical Supply Co. are, we un- 
derstand, heavy dealers in both the “Ship” and “Electra” im- 
ported carbons, and carry at all times a well assorted stock in 
St. Louis, thus enabling them at all times to make promt ship- 
ments. 

THE WESTERN ELECTRICAL SUPPLY CO., St. Louis, 
Mo., report very large sales for their well known “Monarch” 
incandescent lamp, which is so well and favorably known to the 
trade, and which, it is claimed, possesses merits making it the 
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equal, and in some respects the superior, to any other incandes- 
cent lamp on the market. 

CRANE CO. Among the recent contracts for piping which 
the Crane Company of Chicago have closed may be mentioned 
the Arnold Electric Power Station Co. at Oelwin, Ia.; the Gov- 
ernment Tramways, Sidney, New South Wales (Harris Street 
Station); and the Edison Illuminating Co., Detroit, Mich. 

PRESIDENT SWINGLEY, of the Chicago Armature Co., 
is very happy over the good business his firm have been doing 
recently. Their motto is “quick repairs.” 

ST. LOUIS, MO. Negotiations are on foot for the sale of 
the Missouri Edison Electric Light and Power Company to an 
Eastern syndicate, of which H. B. Hollins & Co. of New York 
form the head. It is understood that an option on the plants, 
properties and franchises of the company has been given and 
that the Eastern financiers are now carrying the deal to con- 
summation. 

MR. J. R. WILEY, who represents the Standard Under- 
ground Cable Co., in Chicago, has been in New York for a 
short time, and now returns. He has enjoyed a fine trade in the 
West for some time past, but expects to beat all records. He 
reports the outlook as splendid. 
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THE ANCHOR ELECTRIC CO. have opened an office, for 
the greater convenience of their numerous patrons in New York 
City, in the Havemeyer Building, Cortlandt street, telephone 
number 3831 Cortlandt. Mr. H. G. Issertel, formerly of the 
Walker Company, is in charge of the office, and will be pleased 
to see all of his old friends at the office of the Anchor Electric 
Company. It is the purpose of the Anchor Electric Company 
to carry a small stock in New York for emergency orders, and 
to do everything needful for the convenience of their customers 
in New York City and vicinity. 

MR. C. J. KINTNER, the well-known patent expert of this 
city, has just been through a very serious bout of typhoid fever, 
by which he has been confined to the Post Graduate Hospital 
for several weeks. His recovery is hailed with delight not only 
by his professional and personal friends but by the entire New 
York Athletic Club, of which he has long been one of the most 
active and distinguished members. 

THE STORAGE BATTERY SUPPLY CO., of 239 East 
27th street, New York, enjoy a unique business in the repairing, 
renting and recharging of storage batteries, and have a large 
trade among those who use batteries for cautery, galvanic, far- 
adic and X-ray operations, in addition to those who use them 
for fan motors and electric lights. They have also made ar- 
rangements by which they will rent complete outfits for Christ- 
mas trees and table decorations. 

ZIMDARS & HUNT, 127 Fifth avenue, New York, the manu- 
facturers of the well-known Zimdars & Hunt high grade electric 
light and power specialties, report that they have never before 
been so busy as they are now. Their factory is running night 
and day with an increased force. 
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BELKNAP MOTOR CO., Portland, Me., have just received 
two orders from the Stanley Elec. Mfg. Co., Pittsfield, Mass., 
for two of their Chapman voltage regulators for 500 k. w. ma- 
chines; one being for the Northern Elec. Co., of Philadelphia, 


and the other for the Pennsylvania Elec. Co., of the same city. 
They report very satisfactory orders from all parts of the coun- 


try. 

MUNSON BURMAH SLATE CO., Portland, Me., are very 
busy on orders for slate for all kinds of electrical purposes. 
One of their largest orders of late was for the panel boards for 
junction boxes installed in the Exchange Court Building, in 
New York City. 

RUSSELL-TOMLINSON ELECTRIC CO., of Norwich, 
Conn., has filed its articles of incorporation. The capital stock 


is $20,000. 
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WINDSOR LOCKS, CONN. Henry C. Douglas and others 
have advertised their intention of applying to the new Legisla- 
ture for a charter of another electric road running through 
Windsor Locks, East Granby, Poquenock, Rainbow, Spoon- 
ville, Bloomfield and Scotland. There is an old charter for the 
same object that has never been carried into effect. 

BOSTON & MAINE RAILROAD CO. are erecting at 
Portsmouth, N. H., a building for their electric power station. 
The building is 118 feet wide and 64 feet long, divided into two 
rooms—one for the boilers and the other for the engines and 
electric generators. The side walls are of brick, the roof con- 
struction fireproof; the trusses are of steel, and they support 
steel beams for the purlins on which is to be placed a concrete 
roof. The contract for the steel work was given to the Berlin 
Iron Bridge Company, of East Berlin, Conn. 

BOSTON, MASS. A franchise has been granted by the 
board of aldermen to the Mass. Telephone & Telegraph Co., 
which agrees to furnish unlimited service at $6 per month. 
Among those interested is Oakes Ames. 

G. & P. ENGRAVING CO, 185 Franklin street, Boston, 
Mass., are doing a large business in name plates for electrical 


‘goods and machinery; also are brass founders, etc. They solicit 


correspondence and inquiry as to prices, etc., and are glad to 
send their souvenir paper weight to all their customers. 
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Central ee ce CROFTO N | jcrosey bre a co. 


ea 
pr YELLOW PINE CROSS Water Relief Valves, 
3 ARMS, LOCUST PINS, $ T 0 RA f F D ia improved Steam Gages, 
OAK PINS, ELECTRICAL MOULDINGS, OAK BRACKETS. 
Large stocks hand. Delivered prices quoted, a 
P.O. B. cara, your cily,in any quantity. cw Write us, eG BATTERY. 


Steam Engine Indicators, 
PURE ROLLED NOVEL FEATURES. 


Singie Beli Chime Whistles, 
Cheap. Light, Durable. Efficient: 
Z f N C P L A T E S Motorcycle Balleries a Specially. hkh A 


Patent Gage Testers, 
For Batteries and all Electrical and Mechanica! CROFTON STORAGE BATTERY CO. BRANDEN PUMP VALVES. 


Pressure Recorders, 
Revelution Counters, 
Peed Water Regulators, 
Special Shapes and Sizes Cut to Order JAMES K- *PUMPELLY, Rubber, with Wire Coil Insertion. 
ANAGER.” Main Orrice ann Worrs: BOSTON, MASS. 
E PHILLIPS $ SONS, sov: SOUTH prt t MASS. 327 DEARBORN ST., CHICAGO. ILL. Stores: Boston ; New York ; Chicago; London. Eng. 


and other Specialties, 
Beston Office, 107 Summer Street. 


VITRO CHROME. 


LEIN & SON. 


An indestructible Incandescent Lamp Color. Equal to natural glass in appearance and KLEIN’S ‘CLIMBERS 
durability. Can be used for inside or outside decoration. Send for circular and prices. and Gonstraction Tools. 
VITRO CHROME CH EMICAL Co. Catalo ue Free. kI Qend £ dor or one 
421 Milwaukee Street. MILWAUKEE, WIS. giao W. Van Buren St., . Chicago, llis. 


in Sheet or Wire, any degree of Hardness, 


FOR ALL PURPOSES. PLATI N U M 


BAKER & CO., NEWARK, D J. 
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DE ARBOR VEGETABLE 


PREPARATIONS 
FOR BOILERS. 


that there are more 
<. H. RHEOSTATS 
in use than of all other makes combined ? 


FIRE PROOF. HANDSOME. RELIABLE. 
Approved by Fire Underwriters. 


PROTECTS THE MOTOR from the results of an interrupted current. 


Motor Starting Boxes with Magnetic Release. Automatic Starters fer Pamps and Elevators. 
Overioad Starting Boxes with Magnetic Release. Crane Controliers, Automatic Speed Regulators 


The Cutler-Hammer Mfg. Co., 
70-82 W. Jackson Bvd., CHICAGO. 


Largest Manufacturers of Rheostats in the World. 
STURTEVANT ENGINEERING CO., 75 Queen Victoria St., E.C., Landon, Eng.; Ageats for England and the Continent. 


i Panel -Boards._— 


HE reason why our new departure in Panel Boards is meeting with 
such success is: : , 
That they are fitted to all copper single brake switches; every piece 
. = z of metal in the circuits is copper; Jones’ patented Bus Bar connections are 
= E = of used throughout, making the most perfect contacts, thus reducing the re- 
=" gg E ` : sistance to a minimum and increasing the conductivity. 
Ag of = i | 


i t ; The strength and simplicity of design make them the most efficient 
KONEN - — l and cheapest type of panel board yet manufactured. 

7 All metal work is either dipped or of a highly polished finish and 

mounted on polished or marbleized slate. 

Marble or onyx boards if desired at additional cost. 

Our improved type of switch handle avoids all possibility of making 
contact with the fingers on the bus bars, and the consequent annoyance 
from shock. : 

Made in any combination, either for two-wire or three-wire mains, with 
two-wire or three-wire branches for any number of circuits. 

f low prices combined with high quality count for anything we will 
secure your next order. 


J. JONES & SON, 


“ FACTORY BROOKLYN. 62 CORTLANDT ST., NEW YORK. 


MACHADO & ROLLER 


203 Broadway, New York. | 
A. E. G. INCANDESCENT LAMPS. 
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ASTORIA # DELIMONICO’S >- SHERRY’S 


"Habi 


© WIRES & CABLES 
USED THROUGHOUT THIS BUILDING. 


T he India Rubber and Gutta Percha Insulating Co., 


Main Office, Glenwood Works, 


J. W. GODFREY, Manager Sales, _ YONKERS, N. Y. 
15 Cortlandt St., NEW YORK. 


More Valuable Electric Current Is Wasted 


in operating Blowers and Exhaust Fans, than in any other way we 
know of, for it is the practice of most motor makers to connect 
therewith metors of the ordinary type, in which speed reduction ts 
=) secured through interposition of wasteful resistance in the armature 
circuit. We Don’t Do It This Way. Our method is to yet the 
reduced speeds through Field Control, Field Commutation, or 
Double Armature Windings, which method is an Jmmense Current 
Saver. If you are interested, write us for further information. 


The C & C Electric Company, 


Ofeess or Ayenta ii Main Offices, 143 LIBERTY ST., NEW YORK. 


FOR HIGH POTENTIAL POWER 
TRANSMISSION USE “PROVO TYPE” 


HIGH POTENTIAL INSULATOR. 


This Insulator was designed by V. G. 
Converse, E.E., for the Telluride Power 
Transmission Company of Provo, Utah. 
It has been in successful operation for 
more than a year at Mercur, Colorado, 
carrying a current of 40,000 volts. 


Manufactured and Guaranteed by 


HEMINGRAY GLASS CO. ; 


COVINGTON, KY. 
Manufacturers of Glass Insulators for all purposes. 5% inches high; 7 inches wide. 
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WE INVITE YOU 


To INSPECT AND INVESTIGATE OUR 


SECTIONAL CONDUCTOR SYSTEM 


It is the only Third-Rail System adapted alike for surface and elevated 
roads, both for city and interurban traffic. 


L HN A Y aa 
z San aia ome =e a 
= merai ee, ar 


ron me AME OEE C= oe 
IT HAS THESE 


alii tidal tele ele SUPERIOR ADVANTAGES 


Can be built for the price of a good overhead system. 

Uses but a single set of third rails. 

Does away with contact skates. 

Is able to pick up its switces without the power-house current. 

Storage battery consists of but a few cells, which are continuously charged and 
require no attention. 

The car lamps are always lighted, whether the power-house current is on or not. 

The switches open by gravity, rendering the live section in the roadway possible 
only under the car. 

The car body covers and guards both live sections, so that there is no danger to 
passing people or animals. - 

The switches are absolutely non-arcing. 

The cars can be operated on a flooded track without danger or inconvenience. 

The switches are extremely simple and absolutely reliable. 


+ $ i ' i ’ ’ X D i ’ D 0O 0 0 0 OO QO O OO O O O 0 O0 OQO O O OO 0 O O0 O O O O G HS] 


There are a great many other advantages which we will be very much pleased to experimentally demonstrate. 
A perfect working model of our Third-Rail System is in operation at our office. Bring with you the most competent 
disinterested electrical expert. Fullest investigation solicited. 


a a a THE SAFETY THIRD-RAIL ELECTRIC CO. 


NEw YORK 
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AE EN PEI OE OP OATS 
NEW YEAR ISSUE anp EXPORT NUMBER 


~The Electrical Engineer 


DATED JANUARY 5th, 1899 


E CONFIDENTLY RECOMMEND this extraordinary number 
wW to our advertisers, as an issue in which it will pay them well to 
be represented by some striking and novel announcements, pre- 
ferably on pages or even larger spaces. 
This issue, in addition to covering absolutely all of the United 
States, Canada and Mexico, will be given a large export circulation, 
going to all the foreign countries in which there is electrical enterprise. 
Electrical machinery exports for the months of September and 
October, 1898, amounted to $499,731, being more than double what 
they were in those months of 1897. This does not include electrical 
supplies. 
This is an argument in itself for large advertising in this 
issue, and Every Electrical Manufacturer in this country can get a 
share of this business if they try. 
_ Besides, the new construction in every electrical line in 1899 is 
going to be enormous. 
A strong plea for business in this issue will assist you greatly, 
and will also, owing to our immense circulation of 20,000 COPIES, 
be of extreme value as an inducement for business in this country. 
Do not, therefore, delay until too late, but kindly let us hear 
from you as early as possible, as it looks now as if we would have 
to close our forms December 30 so as to get out this valuable number 
on time. 


THE ELECTRICAL ENGINEER 


OUR 
o REGULAR 
RATES 120 LIBERTY STREET 


APPLY | NEW YORK 
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EDDY DIRECT CONNECTED GENERATOR. 


TYPE Q. D. C. 
Smaii Generators for Direct-Connection to Engines. 

The type G frame as used for our smaller standard generators 
has also been adopted for direct connection to engines as 
shown in the illustration. The octagonal frame is used and 
supported from the engine bed by lugs on sts side. 


THE EDDY ELECTRIC MFG. CO. WINDSOR, CONN. 
z ~ ff ~ | CROCKER-WHEELER 
ELECTRIC CO. 


39 Cortlandt Street, Works: 
NEW YORK AMPERE, WEW JERSEY 


Dynamos and Motors for Factory Power Transmission 


e 
NEW YORK : Crocker-Wheeler Electric Co. 
Main Office: 39 Cortlandt Street. 
NEWYORK : BLACKALL & BALDWIN, 39 Cortlandt Street. 
BRIDGEPORT, CT.: CROCKER ELBCTRIC Co., 
50 Middle Strect. 
MINNEAPOLIS: W. I. Gray & Co., Sykes Block, No. 802. 
TOLEDO, puto. F. BI8SSBLL & Co., 116 St. Clair Street. 
BUFALO: ALBERGER & SON, 695 Ellicott Square. 
PARIS, FRANCE: JACQUES ULLMANN, 
16 Boulevard 8t. Denis. 
BALTIMORE, MD.: McCay ENGINEERING CoO., 
106 E. German Street. 
SOUTH AMERICA: De ReES-BUSH Co., 
Care G. W. Sheldon & Co., 12 Broadway, New York, 


CHICAGO: Crocker-Wheeler Electric Co. 
1515 Old ooo ty Building. 
LONDON, ENGLAND: GENERAL ELEC. CO., 
71 Queen Victoria Btrect, E. C. 
MILWAUKEE: ROHN & MEYER, $58 E. Water Street. 
DETROIT, MICH. : AMERICAN ELECTRIC Co., 


254 Randolph Street. 
GRAND RAPIDS, MICH.: 
GRAND RAPIDS ELECTRIC COMPANY. 
WILMINGTON, DEL.: Morris & Co., 11 East Eighth Street. 
CLEVELAND: CLEVELAND ELEC. MFG. Co., 46 Sheriff Street, 
OMAHA, NEB.: WESTERN ISLECTRICAL Co., 
1510 Howard Street. 


PHILADELPHIA : Crocker-Wheeler Electric Co. 
1; South Broad Street. 
BOSTON: BIBBER WHITE COMPANY, # Federal Street. 
SAN FRANCISCO: ABNER DOBLE 0., 
Fremont and Howard Streets. 
CHARLOTTE, N. C.: ELBC. ENG. AND SUPPLY CoO., 
Hunt Butiding. 
8T. PETERSBURG, RUSSIA.: Compagnie to Traction et d’ 
Electricité Wassili Ostrow, 8 Ligne, 4. 
YOKOHAMA, JAPAN: BAGNALL & HILLES. 
, 241, from, Photo. COLUMBUS, OHIO: J. A. ERNER & Co., zi N. High Street. 


NEW ORLEANS: New ORLEANS eo: 
Size 2 Motor Geared to ve, al Boring M ill, Speed Changes by Nest of Gears. 788 Gravier Street. 


t 


r> 
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FIREPROOF. ECONOMICAL. INDESTRUCTIBLE. 


ST p J DISTRIBUTION 
l AND 
MAIN JUNCTION 
xx BOXES 
CUTOUT 


Sole Manufacturers and Patentees 


The BOSSERT ELECTRIC CONSTRUCTION C0, 


R. B. CORBY, Metropolitan Representative, UTICA. N. Y. 


Havemever Buliding, New York. 


OUTLET SWITCH 
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COMMERCIAL IRONCLAD TYPE “R” MOTORS. tpi cmu 


COMMERCIAL ELECTRIC CO., 192 West Merrill Street, INDIANAPOLIS, IND. 


THE STURTEVANT |DO YOU DO PUMPING? 
ELECTRIC | CANS "T ACON 


AIR LIFT company 


100 BROADWAY, NEW YORK 
MAKES A SPECIALTY OF 


ARTESIAN WELL WATER SUPPLY 


Utilizing 

Compressed Air as 
=} the Motive Power 
= j for Pumping. 


=} Well Systems Designed 
i} and Located for Electric 
Light and Power Stations 
| Cities, Towns, Factories, 
Etc. 


Í Suitable Pumpiag 


, E t e : 
ote R 
< feng w7 TTF TEE à r 4 A h, Ae 
7. ? ae i a g a ae : » we x ce J a Í 
=. Py Taa p e Pu KvA = s 
= Ne l " Kine eee 
k : P H Ea i 


a ——— E | Machinery furnished 
All SIZES and STYLES for both LOW and HIGH PRESSURE WORK. a 
Send for Catalogues. with results GUARANTBED 


B. F. STURTEVANT CO.” Boston, mass., u. $. a. 


Air Lift Piants remodeled 
so as to obtain an increased 


WAREROOMS: puppiy et water and asiti 

Boston ee New Yori, wg Pitta ¿ | in More than syo wells satis 
34 ver 131 Liberty St. o i t j 

Cuicaco, 16 So. Canal St. 3 Lonbon, EnG., 75 Queen Victoria St, acon operated by the Bacoa 
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of Electrical Material to have our 


K 
d Ue want Buyers NEW CATALOGUE. sats 


It’s concise; it’s complete; it’s a 


convenient catalogue to order by 


and we are a convenient house to order from, as we are central, we have the goods and 
we ship quick. atst We shall be pleased to send this catalogue to any one engaged in the 
Electrical Business. sta Send card or letterhead for a copy. 


Central Electric Company. 


264-266-268-270 Fifth Avenwe, aaaaaa Chicago. 


GEO. A. MCKINLOCK, PRESIDENT. 
CHARLES E. BROWN, SECRETARY. 
S. R. FRAZIER, TREASURER. 


WR IE RIL GD ODIO ELSI 


What Montauk Multiphase Cable Is. 


-gVIMONAL INSULATION, | It is a cable constructed for use in place 
NBULATION serween conouctones Of plain wire for all interior electric adapta- 
POPPER CONCUCTOR TINNED tions, such as bells, telephones, district serv- 


iP , TS 4 i ice, fire and burglar alarm, etc. 
CLR Re Ow ROE ace RES ST tong E siama MONTAUK e 
AA ~me MULTIPHASE CABLE 


R CONDUCTOR PARTLY TINNED, ‘ h 
l is superior to and differs from ordinary wire 
NEULATION BETWEEN CONDUCTORS. now in use, inasmuch as every infinitesimal 
part of the cable is alive to dangerous heat or flame and capable of giving automatic warning to any point desired. 

AS A BURGLAR ALARM it cannot be disturbed or cut without giving instantaneous warning. 


IT IS THE ONLY FIRE-DETECTIVE CABLE IN THE WORLD. Bein, tie slaca omaa pe rell 


Auxiliary Fire Alarm Company. 
Every infinitesimal part is a thermostat and a watchman. Montauk Multiphase Cable never sleeps, never fails. Montauk 
Multiphase Cables are small, neat, and very flexible, and are perfectly insulated. They are furnished in “Damp-Proof” or 
“Water-Proof”’ construction and of any desired color, reeled or coiled in any length wanted. Their conductors are all stand- 
ardized to equal carrying capacity. Samples and descriptive matter mailed on application. Workings of cable demonstrated 
at our office. 


MONTAUK MULTIPHASE CABLE CO., 10° BROADWAY, NEW YORK. 


Metal Working Machine Tools RIDGE 
y Fully Described in our New Illustrated 


Cataiog, Just Issued. 
rs poe OVER 700 IRON WORKING TOOLS IN OUR STORE 


UILDING 


~ Fasible Core runaing throughost the cable is im- 
mediately short-circuited om any interruption by 
Fire or Thief, by Accident or Intention. 


THE MONTAUK MULTIPHASE CABLE. 


èi READY FOR DELIVERY 


COMPLETE PLANTS EQUIPPED FOR THE 
MANUFACTURE OF ELECTRICAL GOODS 


PHILADELPINA ST 


me cervia macsi Co. The Garvin Machine (Kn nnn OUR CATALOGUE 


Philadelphia, Pa. SPRING and VARICK STS., NEW YORK it Ge ‘Germany.1 OF THREE HUNDRED PAGES ILLUSTRAT 


BERLIN STORE,‘ 


ING AND DESCRIBING A LARGE NUMBER OP 


AND PLANTS FOR MANUFACTURING eS AAT@@ will be sent on ap 


TYPEWRITING MACHINES, SEWING MACHINES, AND ROOFS prain 


THE BERLIN IRON BRIDGE CO. 
and similar articles on the interchangeable 


system are furnished by the undersigned, of EAST LON 
the highest quality, greatest efficiency and 
most satisfactory results to the buyer. 


Ask for Catalogue B. 


THE PRATT & WHITNEY CC., 


HARTFORD, CONN., U. 8. A. et our prices before ordering. 
NEW YORK, 128 Liberty Street. BOSTON, 144 Pearl Street. TAa E a The ODERT misctete Siye Co 
CHICAGO, 42 So. Clinton Street. i n 


Steel Dynamos and Motors, 8, : 5. 20 
100, 200, 300 and soo- ight 

machines. %, I, 2, 3, 5, 10, 15. 30 and 

sob. p. motors. State what you want 
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CRYSTAL CHEMICAL Wits as COLORING. 
Ruby Red, Biue, Pink, |l Ground Giass, Opei White, Yellow, Green, Purple. 


WEBSTER CHEMICAL W COMPANY, 
400 SIBLEY STREET, @ ST. PAUL. 


PEERLESS K 


OT A NEW LAMP BY ANY MEANS, BUT A NEW NAME. 


This name was chosen because it expressed 
all the superior merits of the lamp itselt. 


The filament is of a superior quality 

and like good wine, improves with age. 

By our new process of chemical exhaus- 

y UU tion, we have attained an extremely high 
m. 


degree of vacuu 


HIGHEST EFFICIENCY. 
SMALLEST CORE LOSS. 
CLOSEST REGULATION.. 
PERFECT VENTILATION. 
GUARANTEEO against 
Burn-out for TWO YEARS. 


Send for particulars to 


MOLONEY ELESTRIC 60. 


2d and Vine Sts., 
ST. LOUIS, U. S. A. 


LAWLESS 
AULTLESS 
INISHED 


Ina word PERFECT! is 
its truest sense is the 


IMPROVED POWERS 
ARC-LIGHT CUT OUT. 


One on which you can rely 
to do ita duty and do it well. 


WATER-PROOF IRON-CLAD CASE 
and INSULATED WIRE HOLES. 


MOST LIGHT FROM LEAST CURRENT. LONGEST LIVED. 
HIGHEST EFFICIENCY. SYMMETRICAL IN DESIGN. 


The Warren! Electric — xotin me Trust 
& Specialty Co., warren, OHIO. 


,-003 TO .049 " THICKNESS- 


WAL 
E OR PLATED: TEMPERING DONE AT SMORT NOTICE 

Dao TELL MEDE TO D TO ORDER —-@— SEND SAMPLES & WRITE FOR QUOTATIONS eA 
CONN. 


{Te WALLAGE BARNES GOME 


In writing advertisers, mention of The Electricai 
Engineer will be esteemed a favor. . è 


Send for AS and Prices. 


Che = Vetter = Current = Tap. — ™E,C. Bernard Co.,™%" 
a h The Potomac Terra Cotta Co. 


36 Corcoran Building, WASHINGTON, D. C. 


A simple and safe device for tapping and carrying the current from 
any electrie light fixture to Motors, Drop-lights and other electrical de- 
vices, WITHOUT THE LOSS OF LAMP IN FIXTURE. Adapted to 
any aystem of electric lighting. hen ordering, state wnat socket is used, 
Each tap is packed, with full directions, in a neat box, 


secured by Letters Patent. duly assigned. Other claims are now pending.— 


FOR SALE BY ALL ELECTRICAL SUPPLY HOUSES. Moenutactorers of 
Send for Descriptive Circular and New Discount Sheet. 


E. B. MEYROWITZ, Manutectarer and Patentee, 104 E, 23d St. N. Y. Terra Cotta Conduit Eerie wrs 


December 29, 1898.] THE ELECTRICAL ENGINEER. | xv 


The steady and increasing favor in which any article is received is the 
best evidence of its merit. This has been the history of our engine during 
the fifteen years of its existence, and our engines have been our best adver- 
tisements. The highest quality of materials and workmanship are used in 
their construction. They cost less for maintenance, are economical and 
reliable, embody all modern improvements, and for these reasons deserve 
and command higher prices than others. 


THE BALL ENGINE CO., 


Chicago Office: 
{526 Monadnock Block. Erie, Pa, 


McINTOSH, SEYMOUR & CO., 


elon N. Y. 
gi 
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HORIZONTAL TANDEM GRIDIRON VALVE ENGINE ARRANGED FOR  DIRECT-DRIVEN GENERATOR. 


ALL TYPES AND SIZES... 


High grade Gridiron Four-Valve Engines, with separate steam and exhaust eccentrics, 
and Positive Valve Gear. Economy, Durabiiity and Close Regulation. 


Heavy Engines for Railway or Mill Work a Specialty. 


NEW YORK, SAN FRANCISCO, BOSTON, 
McINTOSH, SEYMOUR & CO., | C. C. MOORE & CO., J. A. GRANT & CO., 
tons Havemeyer Building. | 32 First Street. 8 Oliver Street. 


Puropean Representative, R. W. BLACKWELL, 39 Victoria Street, Westminster, London. S. W. 


SSS TD E O 
THORBURN REID, 
SOUTHWARK FOUNDRY & MACHINE CO., |... ersrro eones 
ag ELECTRICAL—Power Transmission, Electric Rail- 
ee CATR AOTC Water Domes einen ae 
PH f LA D E LPH IA, PA. _ R FRIGERATING — Complete Ice Manufacturing 


or Cold Storage Plants. 


BUILDERS OF i Telephone. 120 ron ST., 
REFINED AUTOMATIC CUT-OFF ENGINES sce o 
FOR ELECTRIC LIGHTING AND POWER SERVICE. L. H. LANCASTER, 
Our Porter-Allen Engines of horizontal and vertical type, simple compound, ELECTRICIAN. ECTRICIAN. 


triple and quadruple expansion, in sizes up to 2,500 economicai horse-power, Butet eee Matii , 
are running in various central station and isolated electric plants throughout | aa EETA EA j gochett ere 


the country. Aponia: Electric Beli Fitting 
and General Telephone 


BLACKSBURG, VA. and Line Construction. 


Armington & Sims Gompany 


PROVIDENCE, R. I. 
High Grade Steam Engines to meet the requirements of any service. Write, for ‘Catalogue. 


INQUIRIES SOLICITED. 
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SINGLE STROKE B E LL S 
"oor: VIBRATING 
O Ñ ír DIRECT or 

Py) ——————————EEE 
DS ie ee 2 ALTERNATING 
=. | é Zine ta oe : i e. 4 i a = AS e | y ANY VOLTAGE. Cl RCUITS. 
- iy EDWARDS & CO., 


144th STREET & 4th AVE. New York. 


@) tlours 150- Pi O Ni a a R =150 Hours 
Enclosod Are Lamps Enclosed Arc Lamps are the 


THE UPTON " MIDGET ” STANDARD 


For Low Tension , Constant Potential Current 


110 Volts. 3 to 6 Amperes. 150 Hours. 


Pioneer Lamps embody best mechanical design and 


For High Tension, Series Circuits, highest electrical efficiency. 
4 to 7 Amperes. 125 Hours. 
For Alternating Current, oe 


6,000 to 16,000 Alternations. 125 Hours. Noiseless. 


For 220 or 500 Volt Circuits Pe Ne Ie 110--220--550 VOLTS, 


Series. 


For 220 Volt Circuits—to burn singly. 3 to 5 AMPERES, and 


150 to 160 Volts at Arc. 2% Amperes. 125 to 150 Hours. 


BEST IN THE MARKET! ALTERN ATING 
ABSOLUTELY STEADY WHITE LIGHT! 

NO PARTS TO WEAR OR GET OUT OF ORDER! CURRENT CIRCUITS 

G 


The Upton Open Arc for all Circuits. 


SEND FOR CATALOGUES NOS. 31 ano 33. 


Standard Thermometer and Electric ĝo., 


PEABODY, mase. ELECTRIC ARC LIGHT CO, 


AGENCIES: — NEW YORK, PHILADELPHIA, CHICAGO, NEW ORLEANS, 
SAN FRANCISCO, MONTREAL, LONBON, Eng. 


120 LIBERTY ST., NEW YORK. 


WATER WHEELS aira iP FRONTIER 


n GAS 
A, For Heads of 3 Feet to 2000 Feet. TO = E Can @ 
k a Especially adapted to all kinds of u = aS 
f ELECTRIC POWER sa LIGHTING pants | Oaa ENGINES 
7 W Recent tests at Holyoke enable us to guarantee: FOR ELECTRIC LIGHTING PLANTS. 

HA largest Power ever obtained from a wheel of the ame dimen- 

sions. The highest specd ever obtained for Cre same power. The Two Cylinders—Tandem. | Send for | An Impuise Every Revoluties. 

highest mean efficiency when running from half to full gate. Unexcelled Regulation. Circular. | Highest Type of Constructies. 
We guarantee also: A runner of the greatest possible strength. 


Agate unequaled in quickness and euse of opening and closing. THE YARYAN CoO., Atente: FRONTIER IRON WORKS 


State your Head and send for pamphiet. © Times Bupc., New Yorx City. 12 Cueng ST., Datrort. 


JAMES LEFFEL & CO., Springfield, Ohio, U.S. A. | 
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A WINTER'S DAY —a 


With its mist and rain 
will find almost every 
office a darksome place 
unless artificial light 
is employed. -That’s 
the point—when. you 
employ that sort of 
light you want to make 
™ the most of it and there 
is no such aid to that 
end as WHEELER 
REFLECTORS. They 
are made to suit a thousand different conditions, are 
ornamental in appearance and retain their finish. 


WHEELER REFLECTOR CO., Boston, Mass. 


WE CARRY IN STOCK A COMPLETE LINE OF 


Gas and Electric 
Fixtures —a_ 


AND 


ELECTRICAL 
SUPPLIES. 


=e 


Chicago General 
Fixture Co., 


169 ADAMS STREET, 
CHICAGO. 


Western Selling Agents: W. C. VOSBURG MFG. CO. 


BEWARE OF SPURIOUS IMITATIONS 


OF 


Sg: | IINA 
H FR Fii M Lele Wake i 


The Kinsman Desk Lamp. 


The only fixture made which will properly light 
the desk and at the same time shield the eyes. 
Send for pocket cataiogue and price list. 


McLEOD, WARD & CO., 27 Thames St., New York. 


When writing Advertisers kindly mention 
THB ELECTRICAL ENGINEER.... 
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SERIES LAMPS cnuis ena systems 


(Made by our New Process.) 


Ay, STANDARD AMPERAGE— 
a Q ANY CANDLE POWER 


Our Lamps have been in competition 
with others in recent tests and we 
received the orders in every instance. 


BEACON Have fone ‘life—blacken less than others 


by 75 per cent., thus retaining candle 
= LAMPS power and brilliancy—and | save a 


lot of trouble : 
Send us a trial order for. MAKING YOUR OWN TEST 


BEACON LAMP CO., New Brunswick, N. J. 


THE PARAGON... 


Where a cheaper re- 
flector is wanted we 
have a style of the 
“deep cone” order 
which is especially de- 
sirable where a num- 
ber are required such 
as over reading tables, 
machines, desks, etc. 
mm, They are green out- 
“Æ side and glossy white 
i enamel inside (from 
8" to 12” in diameter); quite durable and strongly 
made and throw a powerful light (but not quite as 
much as our mirror-glass reflectors). 
WRITB POR PRICES PER DOZEN. 


American Reflector & Lighting Co. 


CHICAGO, ILL. 


HORN å BRANNEN MEG. CO. 


Gas and 
Electric Light 
Fixtures. y 


Manufactory and Salesrooms: 
421, 429, 431, 433 
North Broad St., 
PHILADELPHIA. 


AMEBICAN BALL ENGINES 
AND ELECTRIC MOTORS 
AND GENERATOBS, 


Beth Belted and Direct Connected. 


[a ENGINE C0., 


< 32 RARITAN AVE., 
BOUND BROOK, N.J. 


xviii 


ALL TELEPHONE COMPANIES... 


Should have one of our valuable Sample 
Cards of Special Paranite Wire for 
Telephone Work, showing samples of 
the following : 


No. 19, Single Conductor = - - Plain. 
No. 19, « 6s - - - - Braided. 
No. 19, Double s6 ° - - Twisted Plain. 
No. 19, «s s - Twisted Saturated Braid. 
No. 19, «s s6 - Twisted Glazed Braid. 


The above wires should be used by every 
Telephone Company to secure perfect 
service. 


ELECTRIC APPLIANCE COMPANY 


Electrical Supplies 


242 MADISON STREET, - - - - CHICAGO 


Announcement. 


The “NEW RIVAL” Incandescent 
- Lamps now ready for immediate ship- 
>- ment. They successfully compete,in 
~ quality for every point of superiority 
à~ known in the art of incandescent lamp 
A making. 


OUR SPECIALTIES: 2, 4 and 6 c. p. 


for 50 and IO volt circuits and high 


elficient central-station lamps. jan. 


Prices on application. 
send you a trial order. 


JOHN KAMMER COMPANY,’ ~~ 
—. 176-178 Indiana St., CHICAGO. 


CARY SPRING WORKS, 


240 and 242 West 29th St., 
New York City. 


May we not 


l 
t UGHTS THE KORD 
TRADE MARK. eg 


Manufacturers of 


WIRE and SPRINGS (3 


of all kinds. 


CHICAGO 
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KEYSTONE 
INSTRUMENT 


30] MONTGOMERY AVE 


NEW YORK 
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1 STANDARD 
FOR YEARS. 


SAR 


ARMA TURE »” 


HELD COIL 
~» VARNISH. 


= Hi ‘a 


= 


Ag T STANDARD 


£ NEW YORK- CHIGAGO - HAMBURG - LONDON- PARIS 


+, 


ORD 


ON POT 
FOR ARC LIGHT AND TROLLEY CORD. 


SAMSON CORDAGE WKS. ° Aa 
THE MAYER DROP 


|) SINGLE and DOUBLE POLE ACTION. SPRING JACKS, 
— and PLUGS and TELEPHONE SWITCHBOARD SUPPLIES 


Geo. M. Mayer Model and Machine Works, 
Write for Catalogue. 79 FIFTH AVE., CHICAGO, ILL. 


ELECTRICAL 
COMPANY 


PHILADELPHIA. 
- AS —- 
SWITCH*BOARD AND 
PORTABLE INSTRUMENTS 


POLARITY INDICATORS 
GROUND DETECTORS. 


I5 CORTLAMNOT ST 


A 7 UNEQUALED ING 
te A A W ~ 
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Practical Balancing of Armatures. 
BY GEORGE T. HANCHETT. 


i any mechanism which must operate without vibration, the 

rapidly rotating parts require to be balanced. This is espe- 
cially true with dynamo armatures. An armature is built up of 
many parts and even though the result is symmetrical to the 
eye, the structure may be seriously out of balance due to varia- 
tions in the weight of the materials which enter into its construc- 


igi 


FIGS 1 AND 2 


tion. For instance, the insulation may be thicker in some places 
than in others, or may be more solidly put together. The core 
disks are not always of the same thickness throughout, and fre- 
quently the heavier parts are bunched together. If the armature 
core is constructed of disks set up with a nut and end collar, a 
very popular method, the shaft may be sprung slightly. All 
of these things may combine to unbalance the armature. 

Aside from the noise and vibration which an unbalanced arm- 
ature emits when running, its life is seriously abridged, for the 
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A number of suggestions have appeared in the technical papers 
with regard to the balancing of armatures. The writer has en- 
tertained some ideas on this subject which for a long time he be- 
lieved were common property, but as none of the recent articles 
have seemed to mention them, he ventures to submit them to 
those who may be interested. 

An armature may be out of balance in two ways, which the 
writer has been wont to designate as static and dynamic unbal- 
ancing. If an armature is out of static balance, it is out of dyn- 
amic balance also, but it is perfectly possible for an armature to 
be statically balanced and yet unable to run smoothly when op- 
erated at a high speed. 

Modern armatures, which are mostly of the multipolar type, 
are large in diameter with respect to their length, and are com- 
paratively easy to balance by the ordinary static methods. In 
this method a common way is to provide two accurately planed 
rails, which are placed both parallel and level, and the armature 
armed on either end of the shaft with a hardened collar, is placed 
upon them. The heavier side sinks and the ordinary process 1s 
then to tie lumps of solder on the armature at various places 
until it will remain stationary at any angular position on the 
rails. A suitable rail may be made from a light T rail by planing 
a one-quarter inch rib on the top as shown in Fig. 1. 

Having determined the proper amount of weight, it must be 
fastened permanently in a corresponding position on the arm- 
ature, and this is not always an easy matter. With long drum 


A ELECT ENGR 8 
FIG. 4. 


armatures of small diameter the most common way is to melt 
the solder and sweat it on the band wires. This method is open 
to the objection that eddy currents are liable to be created in the 
bunches of solder, thus melting it apart, and therefore if the un- 
balancing is considerable, some other means must be resorted to. 
A favorite way is to fasten an iron ring to the head of the arm- 
ature by means of stout cords and load it with leaden plugs. The 


FIG. 3. 


action of vibration on the insulation is such as to destroy its 
structure. It becomes brittle and after several years of service 
even crumbles to powder. Repair men, in taking apart old arm- 
atures, have noticed that the paper and cloth insulation could be 
powdered up with the fingers, and was about of the same me- 
chanical strength as a baker’s thin cracker. This change in struc- 
ture is largely due to heat and vibration. 


canvas head covers up this ring, which is not usually symmetri- 
cally put on, and therefore would be unsightly. | l 

A better way of providing a place whereon to load balancing 
weights is to use a metal ring to which the canvas head is tied, 
instead of the fibre disk often used for such purposes. The edge 
of the disk should be grooved to receive the canvas and drilled 
to receive the counter weights. It will be found better to drill 
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the ring before balancing, at equal distances around the circum- 
ference, and to equal depth. These holes may then be filled with 
the proper amount of solder, or preferably type metal which will 
expand on cooling and fit tightly in the holes. Fig. 2 will assist 
in explaining the method. Inasmuch as the commutator lugs 
usually form the collar for the heading on that end, it is neces- 
sary to locate the metal collar on the other end. It must, of 
course, be appropriately insulated by collars of fibre or other 
suitable material. 

A prolific source of error in the balancing of armatures is 
found in the balancing rail, for the shaft of the armature is often 
very strongly magnetized. In such machines as the Stanley- 
Kelly alternator and the Lundell dynamo, where the magnetizing 
coil surrounds the armature, this effect is liable to be particu- 
larly pronounced. This magnetization causes the shaft to stick 
to the balancing rail, which impairs the accuracy of the result. 
The difficulty may be avoided by using collars on the shaft 
which are thickly lined with babbitt or zinc, thus breaking the 
magnetic contact. Aluminum bronze rails may be used with light 
armatures. 


The writer prefers a set of anti-friction wheels to rails, as being 
a more sensitive device, but they have the disadvantage of being 
a permanent fixture and a machine in themselves; but the expense 
is justified by the greater accuracy. Such a set of wheels is shown 
in plan and elevation in Fig. 3. 

Unfortunately an armature that is in static balance is by no 
means in rotary balance also. This will be more clearly shown 
by consulting Fig. 4. Suppose that an accumulation of wire at 
the end A had its centre of gravity at G’, and was statically bal- 
anced by a similar accumulation of wire at B the centre of gravity 
of which is at Gs. Such an armature might easily be in static 
balance, but when it is rapidly rotated the centrifugal force olf 
each of the unbalanced heads forms a couple which tend to turn 
the armature about the centre C, and failing to do this, presses 
the shaft against the bearings, which, as it revolves, causes great 
vibration. A familiar example of this may be shown by lifting 
the rear wheel of an ordinary bicycle from the ground and driv- 
ing it at great speed by means of the crank and allowing it to 
run. The frame will sway from side to side, due to the fact that 
the pedals describe circles in different planes, and yet it will be 
found that the bicycle is in perfect static balance. This variety 
of vibration is reduced by narrowing the tread, thus bringing the 
pedals nearer to the same plane of rotation and thereby reducing 
the arm of the disturbing couple. This variety of unbalancing 
occurs in armatures and is impossible to detect by static 
methods. 


A rough and ready method to detect it is to swing the arm- 
ature in a lathe, slack off the centres and apply a piece of chalk 
to the sides. If the armature is in perfect static and rotary bal- 
ance the chalk will draw an even line anywhere upon it, but if 
the armature is not in rotary balance, the chalk will draw a short 
line opposite the offending centre of gravity. The trouble should 
be sought at the ends of the armature, for it is there that lack 
of symmetry and consequently lack of balance is likely to pre- 
vail. The middle part of the armature is usually quite symmet- 
rical and not likely to be out of balance. 


Trouble on account of lack of rotary balance is becoming a - 


thing of the past, since modern symmetrically wound armatures 
have been introduced. The old over-wound drums were the 
creators of the difficulty. Their great length and the irregular 
wad of wire at either end were highly conducive to such 
troubles. 

A peculiar and most annoying case is an armature which has 
a shifting centre of gravity. It absolutely cannot be balanced 
until it is repaired. The source of the trouble is usually the com- 
plete pulverization of the insulation between the core disks and 
the shaft. This insulation was at one time thought to be essen- 
tial, and considerable pains were taken with it; but varying tem- 
perature and vibration soon reduces it to powder, giving the core 


disks a chance to play from side to side on the shaft. The Ed- > 


ison armatures of the earlier types employed a wooden sleeve 
for this purpose, and in rebuilding such a core a cast-iron sleeve 
forms an excellent and permanent substitute. In armatures where 
thin insulation, such as paper, is employed for this purpose, it is 
not so easy to find a satisfactory substitute. The best method is 
to take a strip of sheet iron of the proper thickness and wind it 
spirally around the shaft, taking care not to lap the joint. A 
single sheet of iron surrounding the shaft could not be made to 
hug it tightly enough so that there would not be some play. 
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The Necessity for a Naval Electrical Engineer 


Corps. 
BY F. W. ROLLER. 
(Late Chief Engineer, U. S. S. Nashville.) 

D ID any of your readers notice in the papers a short ume 

since the report of the Board on Naval Construction re- 
garding the extension of the application of electric motors for 
driving auxiliary apparatus on board the new battleships “Ohio,” 
‘‘Maine” and Missouri’? As there set forth it was decided to 
negative the propostion that the auxiliaries, other than the fans, 
steering gear, turrets and ammunition hoists, be electric motor 
driven on the ground that trouble has already been experienced 
with some of the motors used on the present ships. 

Is this a sufficient ground for their action? It would certain- 
ly seem clear that with the art of motor building in the ad- 
vanced stage in which it is to-day; where the machines are 
used in mines, in oil refineries, in foundries, run through slush 
and snow on street cars; unmercifully abused by unintelligent 
operators in these places and elsewhere and still giving far less 
trouble than any other source of power before tried, that the 
argument of unreliability is invalid. It is not contended that 
the motor is a piece of machinery that requires no attention 
whatever, but that the attention required is a minimum, an as- 
sertion surely borne out by the results daily attained in prac- 
tice. 

The true reason for the hostile attitude assumed by the navy 
will probably be found to exist, not for the reason that trouble 
is possible or has been found in use, but that such trouble when 
developed is more difficult for them to locate than a mechanical 
break or leak, which might occur in other prime-movers, and 
the method of location is not the “take down and inspect” that 
applies in this latter case. 

A large element of mystery still hovers over electricity in 
general in the minds of many of those in authority and who 
would be responsible for the performance of whatever appli- 
ances are used which is augmented by the delicacy and accu- 
racy of the instruments given to them for testing purposes. The 
great objection is that they have nothing palpable to deal with 
—you can’t see the “juice,” nor smell it, nor hear it, and there- 
fore it is altogether out of line with what they have been in the 
habit of dealing with. 

It is to be feared that the other side of the question, i. ¢, 
that while the trouble may be more difficult to locate, it is far 
easier to remedy when found, especially with the necessarily 
limited facilities available on shipboard, is not sufficiently ap- 
preciated. Compare also the time required to true off a piston 
rod and renew the packing with that required to take out an 
armature and dress down the commutator. These cases may 
be assumed to be parallel and like many others that will sug- 
gest themselves to the mind of the reader, show a marked ele- 
ment in favor of the motors. 

If we run over the installation on one of the typical American 
battleships as built to-day we will find still further reasons why 
the best results are not obtainable. Starting in with the gen- 
erators, we find a great improvement over those specified up 
to a year or so ago in that the machines are practically of the 
ordinary multipolar compound-wound type, with iron-clad 
drum-wound armatures, carbon brushes and so on, differing 
only from the best commercial machines of the same general 
size in their voltage, which owing to the necessity of being able 
to operate searchlights is 80. The engines, too, are far better 
than the single or twin cylinder simple type formerly employed 
and of greater economy in the use of steam. It cannot be said, 
however, that even now they are as economical as they should 
be, for the electrical equipment, including the engines, is m 
charge of and operated by, not the engineering department, 25 
would naturally be expected, but a line officer, so that they have 
been ordered: built with more regard to their ability to run for 
extended periods under untrained men without necessity for 
overhauling and adjusting than for the economy that could just 
as well be obtained with the same degree of satisfactory perf- 
formance were skilled engineers in charge. 

The location of the generating sets in two different parts of 
the vessel, as has been done on the new battleships, is also open 
to criticism. Not only is the attendance required increased, but 
the units themselves have been selected of different types 30 
that the advantage of uniformity is lost. The plants are not 
even independent of each other, the fields of one being excited 
from the other’s circuit, so that the liability of a set being dis- 
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abled is not diminished, but rather enhanced. It would seem 
far better to group the sets, exciting all their fields from the 
common lighting busses, as would be necessary with the sys- 
tem of control of the turret motors that is employed, thus 
obtaining greater flexibility and less complication. The valu- 
able space below the protective deck thus required would be 
but grudgingly given, but it is easy to show that by the proper 
and intelligent extension of the use of motors, the loss is only 
apparent, there being a real gain. 

In the case of the “Minneapolis,” for instance, it may readily 
be calculated from the results of the exhaustive tests made on 
the steam consumption of her steam driven auxiliaries by P. A. 
Engineer W. W. White, U. S. N., and published by him in the 
‘Journal of the Society of Naval Engineers,” that sufficient coal 
would have been saved in a seven days’ run to do away with a 
bunker space calculated on the basis of forty-three (43) cubic 
feet per ton, ample to hold all the lighting and power units and 
all over this would be clear gain. 


Let it be understood that the gain would not be in fuel alone. 

It was demonstrated in our war with Spain that fresh water 
was as important a factor as coal, and that the make-up feed 
necessary for the boilers added to the water needed by the crew 
was far in excess of the capacity of the distillers, these latter 
equipments being of themselves of a type far inferior in effi- 
ciency to the multi-stage class, which are used on distilling 
ships where sufficient space is allowed. As the water lost is 
largely that caused by the steam leakage past piston and valve 
rods, it is apparent that there will be an immense saving in this 
respect, also due to the decrease (in the case of the “Minneapo- 
lis” of from fifty-two (52) to eight (8) ), steam cylinders other 
than those of the main engines ordinarily in use. Would not this 
alone be a potent argument? Of course, simplicity and certain- 
ty of operation are vital in a case of this kind, but a geared out- 
side packed plunger pump is simple and sure, if it has any 
merits at all; and a motor-driven winch, centrifugal pump, ash 
hoist or blower, has fewer parts needing adjustment and repair 
than its steam-driven equivalent could have under any circum- 
stances. 


It is believed that the above arguments in favor of electric 
motors are irrefutable, that by no twisting of theory or fact 
can a system of electric-driven auxiliaries receiving their power 
from a single station located below the protective deck be 
made to appear inferior in economy, safety, ease of repdir, bulk, 
reliability, ease of control, flexibility or negative effect on the 
condition of the living and working spaces to any system em- 
ploying other means of power transmission; and in the major- 
ity of these vital points it exceeds them all markedly. 

We are obliged then to return to our original theory that the 
men and not the apparatus are at fault. This does not mean 
that it is necessary that all who have to handle a piece of ma- 
chinery are to be electricians or even to be specially instructed 
in the operation of their machine. A street car is put in charge 
of men of no technical training or experience whatever with 
the briefest possible instructions for its operation with emi- 
nently satisfactory results. In a street railroad system there is 
simply a small staff of men, true electrical engineers, who or- 
ganize and superintend the work of a corps of electrical inspec- 
tors who may be properly defined as “electricians.” These 
make regular inspections and tests on the car equipments, de- 
tecting and having rectified any incipient defects, and replacing 
parts where needed. The shop where the actual work of re- 
pairing is done is then the last link in the skilled labor chain, 
the men required there being simple electrical artisans, whose 
work is no more difficult to learn or to do when learned than 
that of a machinist. This is broadly the method employed on 
large roads using many times the power that a battleship re- 
quires. 


The navy should be able to obtain results equally satisfactory 
with a much smaller force. A single technically educated engi- 
neer with the rate of a commissioned officer should be in charge 
of all electrical apparatus and appliances in general. Under 
him have one or more electricians, petty officers, with a sound 
practical commercial training to keep watch on and make peri- 
ondical tests of the machinery as well as to take personal 
supervision of repairs. Under them again have second 
or third class petty officers to do the actual work of repairing. 
This would by no means increase the force required aboard. 
The present steam engineer force would be diminished in just 
the same proportion that the electrical engineer force would be 
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employed; or could, if it were deemed wiser by the authorities 
in Washington, be made part of or subordinate to this depart- 
ment, the electrical engineer being responsible to the chief 
engineer direct for his portion of the appliances. 

No objection can be raised that this will complicate matters 
and lead to a division of responsibility that is undesirable. 

In a service like ours where, taking this very case of electric 
apparatus in point, the engine and a part of the electrical ap- 
pliances are made under specifications drawn by the Bureaw of 
Equipment, and another part under those of “Construction,” 
and where, when installed, the plant is under the charge of the 
ship’s navigating officer and run entirely by his men, we would 
in reality be simplifying the situation and obtain results com- 
mensurably satisfactory. 

The writer wishes it understood that he is in no way calling 
in question the undoubtedly splendid training of our naval of- 
ficers, nor their high abilities, but no one can be an expert in a 
multiplicity of lines and when an officer who has been ordered 
on one tour of duty as expert and inspector of forgings for 
armor plates and guns, on another in the same capacity as 
regards small arms, on another for projectiles, going then as a 
meteorologist, surveyor, shipbuilder, and so on in endless pro- 
fusion, we cannot expect that when the next tour comes he 
can sit down to design and specify an electrical equipment for a 
vessel that will compare favorably with a specialist’s work; nor 
can he be expected to operate it when installed as such an ex- 
pert would. It is further natural from this that with the plants 
as at present installed, there should have been some trouble; 
the only wonder is that this has not been greater. 

Let us therefore go to the root of the trouble and organize 
an electrical engineer corps in the navy. It may and doubtless 
will be fought against just as was the steam engineer corps, 
but it is essential just as the latter was and is bound to come. 

When we have it, and it lays out on sound engineering prin- 
ciples the extensive equipments that are needed, taking direct 
charge of these afterward, we will hear no more of the “un- 
reliability of motors,” but through the saving in weight of coal 
and water carried, will have room for the extension of the 
numerous other vital features of that great floating compromise 
between conflicting demands, the modern war vessel. 


A Wrinkle in Electric Gas Lighting. 
BY J. R. CRAVATH. 


AN experimental electrical laboratory recently visited by the 

writer had Bunsen gas burners of the kind commonly used 
in laboratories for heating small articles, but no matches were 
to be seen or found around the place. The electrician in charge 
laughlingly said they had an electric gas lighting system but it 
was not of the orthodox kind. The burners were lit from the 
arc caused by the breaking of a circuit of high self-induction. 
While this might seem to involve very complicated apparatus 


110 Volt Mains 


ELECTRICAL METHOD OF IGNITING A BUNSEN BURNER. 


it was accomplished in this case very simply. The burner was 
connected to one side of the circuit and the arc was drawn be- 
tween it and a copper wire brush connected to the other side of 
the circuit. The self-induction was furnished by a magnet in 
series in the circuit. 

The accompanying sketch shows the arrangement of circuits. 
Over the bench so located as to be easily in reach of the gas 
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burner is fixed a copper brush made of the frayed ends of in- 
candescent lamp cord. This brush was connected to one side 
of a 110-volt circuit in series with a large magnet wound with 
fine wire and consequently having high self-induction. The 
magnet was also of course available for other experimental pur- 
poses. The Bunsen burner was connected to the other side of 
the r10-volt circuit by a wire running inside the rubber tube 
connecting it to the gas cock. Before reaching the gas pipe, 
however, a short length of metal pipe was inserted in the rubber 
tube and connection was made to this to avoid grounding the 
circuit on the gas pipe, all of which is made plain by the sketch. 
To light the burner, gas is turned on and the tip of the burner 
is simply touched to the brush and drawn away again. The 
circuit is closed as soon as the burner touches the brush. When 
the burner is taken away a flash ensues because of the high 
self-induction of the circuit, and the gas 1s lit. The method as 
installed there is entirely safe and eliminates whatever fire risk 
may be connected with matches as well. as saving time and 
making it more of an inducement to turn out the gas when it is 
not wanted. 
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The Development of Niagara Power in Canada. 
BY ORRIN E. DUNLAP. 


THE Province of Ontario, and especially that portion of it in 

the immediate vicinity of Niagara Falls, is very much 
stirred up over the question of the development of the power of 
Niagara on the Canadian side. In April, 1892, the Canadian Ni- 
agara Power Company entered into an agreement with the com- 
missioners of Queen Victoria Niagara Falls Free Park, which 
agreement was ratified by the Ontario government, whereby 
the Canadian Niagara Power Company secured exclusive control 
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impressed with the request, the government is understood to 
have hesitated. 

Then in order that all local demand for power might be sup- 
plied on the Canadian side of the river at Niagara, the Canadian 
Niagara Power Company arranged with the Niagara Falls Park 
and River Railway for the right to install in their power station, 


SWITCHBOARD, NIAGARA POWER TRANSMISSION, CANADA. 


within the park limits, two 500 h. p. generators. This installa- 
tion was placed by the Westinghouse Company under the super- 
vision of their resident electrician, Mr. W. K. Dunlap. The 
Canadian Niagara Power Company's equipment thus consists of 


WESTINGHOUSE POWER GENERATORS, CANADIAN NIAGARA PLANT. 


of the right to develop power in Queen Victoria Niagara Falls 
Free Park for an annual payment of $25,000 a year for the first 
I10 years, the amount to be increased $1,000 for each year of the 
second decade until the annual rental shall have reached the sum 
of $35,000, at which rental it may be continued 8o years longer. 

It was provided in this agreement that the Canadian Niagara 
Power Compay “should have preceeded so far with the said 
works on or before the first or November, 1898, that they will 
have completed water connections for the development of 25,- 
coo horse power and have actually ready for use, supply and 
transmission 10,000 developed horse power by the said last men- 
tioned day.” Some months ago, however, the Canadian Niagara 
Power Company applied to the park commissioners for an ex- 
tension of time, and while the commissioners were favorably 


the two 500 h. p. generators, each of 3,000 alternations and 
developing power at a voltage of 2,200. These generators are 
belt driven by the two turbines of the Niagara Falls Park and 
River Railway Company, and the installation is so arranged that 
either turbine can drive either generator. The installation is 
well portrayed in the accompanying illustrations. From these 
generators, current is being supplied to the Carborundum Com- 
pany, for the operation of its Canadian branch; to the Niagara 
Falls Electric Light and Power Company, and also to the Car- 
melite Monastery. Beyond this there-has been no demand and 
much of the power of the two generators is still unused. For 
this reason the Canadian Niagara Power Company are understood 
to feel they have met the local demand, and realize, as the park 
commissioners have stated, that any great demand for power on 
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the Canadian side must be expected to come from Toronto and 
other cities requiring long distance transmission, which until 
now has been deemed doubtful of success. 

Inasmuch as the Canadian Niagara Power Company did not 
have 10,000 developed horse power by November 1, 1898, the 
legality of their rights in the park have been questioned, and 
while there are governing provisions, the two parties concerned 
have instituted a friendly suit to ascertain the legal standing 
of the company in the contract. It is understood that the argu- 
ment will be in the Divisional Court, Chancery Division, and 
the questions which the lieutenant governor in council, acting 
under the advice of the attorney general, but submitted to the 
court for decision:—(1) Is the agreement void by reason of the 
failure of the company to carry out its agreement with reference 
to the development of power? (2) May it be declared void and 
whether of the agreement with the company is not at an end are 
the government or commissioners of the park relieved from the 
provisions of the agreement under which they are restricted from 
granting or conferring upon any other company or person the 
right to take and use the waters of the Niagara river within the 
limits of the park? 

It may be added that in October last the Canadian Niagara 
Power Company paid the commissioners of the park $12,500, 
the amount of the semi-annual payment of rental, which is due 
May 1 and November 1. 

The Carborundum Company are just finishing an addition to 
their Canadian branch, and it is expected will be calling for 
more power in the near future, but the Canadian Niagara Power 
Company have a plentiful supply. 


BURSTING OF A FLYWHEEL. The bursting of a 15- 
foot flywheel at the power plant of the Birmingham Traction 
Co., Pittsburg, recently, wrecked a 300 h. p. engine and dam- 
aged the building. No one was hurt. 
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The Mechanica! Plant of a Modern Commercial 
Building.—I V. 
BY WILLIAM H. BRYAN, St. Louis, Mo. 
(Member of the Society.) 
(Conclusion.) 
CONTRACTS AND PRICES. 
N view of the central location and general character of the 
building and its tenants, and the fact that the installation was 
intended to be a model one, there was great competition for 
the work. Furthermore, as all bidders were figuring on prac- 
tically identical specifications, there was no chance to claim 
advantages due to superiority of apparatus or methods. The 
figures, therefore, were strictly comparative. 

On account of this competition, the work was let at exceed- 
ingly low figures, as will be seen below, the usual profits being 
cut out, and in some instances, losses sustained. These figures 
should, therefore, be used with caution, and from 10 to 20 per 
cent. added when estimating the cost of new work. Due allow- 
ance should also be made for differences in the character of 
buildings and the service rendered, as determined by the peculi- 


arities of the business carried on in it. This is wholly a ques- 


tion of experience and judgment. 

The owners of the building under consideration did not feel 
warranted in supplying their tenants with a high grade plant, 
claiming that the lease did not require it. As the tenants had 
made a ten years’ lease, however, and would have to meet the 
fuel bills, they agreed to pay part of the extra expense. 

It was not definitely decided to put in a complete plant until 
final bids were in, and estimates of cost of operation, repairs, 
and maintenance had been made. Up to that time, the secur- 
ing of all electrical—and even steam—service from a central 
station, was under serious consideration. The figures, however, 
showed a material saving by operating their own plant, due 
principally to the use of exhaust for heating. 

Section A—Water-Tube Boilers—Compound engines and 
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electric elevators having been selected, requiring 303 boiler 
h. p., as already shown, it was thought safe to reduce the boiler 
capacity to three units of 150 h. p. each, two to do the ordinary 
maximum service. This was equivalent to 4,955 pounds of 
water per hour per boiler, from feed of 212 degrees Fahr. into 
steam of 125 pounds gauge pressure. Water-tube boilers prov- 
ing not as high in price as expected, that type was selected, the 
boiler being the “O’Brien,” made in St. Louis. This boiler is 
similar to the Heine, except that the steam and water drum is 
horizontal, and not parallel to the tubes; the front and rear 
water legs are wider at top than at the bottom, and the rear leg 
extends some distance below the lower tubes, as a settling 
chamber. Each boiler contained 1,411 square feet heating sur- 
face, including drums and tubes of the Hawley furnace, or 9.4 
square feet heating surface per horse power. The grate sur- 
face (upper grates only) was 31.5 square feet; ratio grate to 
heating surface, 1 to 44.78. The cost of the three boilerrs set 
up, including Hawley furnaces, brickwork, foundations, and 
smoke-flue, as specified in Section A, was $6,288, being $13.97 
per horse power, or $1.48 per square foot of heating surface. 

The cubic feet of gross capacity of building—as usually com- 
puted by architects from outside lines, and from bottom of 
footings to top of roof—per rated boiler horse power, is 6,771 
and 5,146 cubic feet of space heated, per boiler horse power. 
The space heated included only the actual indoor space, and 
omitted basement. 

This section, and also Sections F and G, were let to Kupferle 
Bros. Manufacturing Company, of St. Louis, at the gross price 
of $16,511. 

Section Aa—Common Boilers.—The lowest bid on ordinary 
boilers, as per specifications (Sec. Aa), was $5,997, being $3,397 
for the boilers, and $2,100 for the Hawley down-draught fur- 
naces, and $500 for the brickwork. The four boilers aggregated 
524 h. p. The price quoted was, therefore, $11.44 per horse 
power, or 95 cents per square foot heating surface. 

Section B—Elevators.—The selection of the elevator system 
presented the greatest difficulties. The bids based strictly on 
the specifications seemed excessive in price, and the owners 
directed that the data be revised, with a view of getting more 
reasonable figures. The capacity of the elevators was therefore 
reduced. The two passenger and two southwest freight eleva- 
tors had their average loads cut down to 1,500 pounds, and the 
four north machines to 1,800 pounds, being required to carry 
these loads at the speeds specified. They were also to be 
capable of carrying the larger loads originally specified at re- 
duced speeds. Wooden guide posts and strips were substituted 
for the steel T guides. The allowance for passenger cabs was 
reduced to $200, and the indicators omitted. 

On this revised basis, the Sprague system was selected, at the 
price of $22,070, including ash-hoist and safety gates. This low 
price was due partly to the conditions already named, and was 
made possible by arrangements made with local parties for 
erection, under a Sprague expert. The four north elevators 
were to be of the “X 38” type, with solenoid control; and the 
four south elevators of the “Z” type, with pilot motor control. 

To the above price should be added $3,134 for the cost of 
third engine and dynamo, etc., making a total of $25,204 for the 
elevator plant complete. The cost per cubic foot of building 
space (gross) for elevators alone was $.0072, and for elevators. 
with engine, dynamo, etc. $.0083. The cost per square foot of 
total floor space was: For elevators alone, $.105; with engine, 


dynamo, etc., $.12. 


The selection of the electric elevator for this important in- 
stallation was decided upon after a thorough investigation. 
They were found to be more economical in fuel than any other 
type—even the high duty hydraulic—on account of the light 
loads usually carried, and the corresponding saving in power. 
There was also some saving in first cost. The electrical plant 
afforded a much more compact arrangement in the engine room. 
As no pumping engines were required, and no tanks or accu- 
mulators, one reserve unit answered for both the lighting and 
elevator plants. The electric elevator has not, as yet, fully 
established its reliability and low repair account as well as the 
hydraulic. but the latest and best types seem to leave but little 
to be desired in these directions. 

The steam elevators were, of. course, the lowest in first cost, 
but were not given serious consideration on account of their 
large fuel consumption. 

Section C—Dynamos, Switchboard, etc.—General Electric 
dynamos were selected, the guaranteed efficiencies being: 
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Per Cent. 
At one-quarter load ............. cece cece cece ee . 84. 
At one-half load ......... 00... ccc cee cece eee 89.5 
At three-quarter load .............00c ccc cece ees 91.5 
At full load ...... E E wae E EE whee 91.5 


The three 75 k. w. generators, with switchboard,’ etc., as 
specified, cost $5,135, or $22.80 per kilowatt. Speed, 260. 
Gross cubic feet cared for per kilowatt of dynamo ca- 

pacity for lighting ..........essessessssossesssssee.. 20,312 
Gross cubic feet cared for per kilowatt of dynamo ca- 

pacity for all purposes ............... cece cee eee wees 13,541 

Section D—Dynamo Engines.—The three 125 h. p. engines 
selected were of the Imperial compound type, built by the 
Weston Engine Company, of Painted Post, N. Y. Dimensions 
of cylinders: High pressure, 12 inches diameter; low, 20 inches; 
stroke, 14 inches; speed, 260. Price, $4,268, or $11.38 per indi- 
cated horse power. The same builders offered three simple 
engines, 15 inches by 14 inches, for the same service for $3,616, 
or $9.64 per indicated horse power. This should be reduced 
about § per cent. to be strictly comparable with the cost of the 
compounds. Computations showed that the horse power hours 
of service per year would be sufficient to make the fuel saving 
of the compound over the simple enough to warrant the addi- 
tional investment. 

The cost of engines and dynamos together was $9,403, which 
is $41.80 per kilowatt of dynamo capacity, and $25.07 per indi- 
cated horse power of engine capacity. 

Gross capacity of building (cubic feet) cared for per horse 
power of engine, 8,125. 

Section E—Wiring, Lamps, Fans, and Motors.—This work 
was let for $6,315, in accordance with the specifications, to the 
General Electric Company, their 220-volt arc lamp being se- 
lected. On the basis of 150 k. w. capacity, the price per kilo- 
watt was $42.10, including the entire work from the switch- 
board to the lights and fans, exclusive of special fixtures on 
first floor. Adding to this two-thirds of the contract price for 
Sections C and D (engines and dynamos), gives the total cost 
of the electric lighting plant (exclusive of elevators) as $12,584, 
or $83.90 per kilowatt, exclusive also of boilers and piping. 

Section F—Heating System.—This work was let for $6,984. 
including the Paul system; satisfactory plans having been sub- 
mitted for reducing the amount of radiation, size of mains, etc. 
The number and location of radiators was the same as specified, 
their sizes being reduced. No other changes were made, ex- 
cept that the first floor radiators were supplied from basement 
return main, instead of from an independent main. As satis- 
factory performance was guaranteed with standard fittings, the 
requirements for long radius fittings were waived. 

The following table is interesting as comparing the bids on 
original specifications with the contract price for the Paul sys- 
tem: 


Paul System 
As Paul with ler 


Specified. System. and Piping. 
ng surface........ 0 - es ecceee Square feet “ae 18,073 18 073 
Cabiet red heated per square fc foot radiating surface 128 128 
gross is 169 169 
Cost of heating plant..........cc-ceccseees KORLAT 7,689 6,984 16,511 
square foot radiating surface.. 3l -39 gt 
ere cubic foot heated.............005 oi .€033 .003 .0071 
sE o S RTOSS i nonoo es aa 7 .0025 .002S .0054 


It will be noticed that the radiating surface specified does not 
appear excessive after all, as each square foot takes care of 93 
cubic feet of space heated, while each square foot under the 
Paul system must heat 128 cubic feet. 

When a heating system is properly proportioned for hard 
service, with ability to heat a cold building quickly in severe 
weather without material back pressure, it is necessary to use 
ample radiating surface and piping, which, of course, mean in- 
creased first cost. In the present instance the prices indicate 
that the reduced surface, etc., which would do the same work 
under the Paul system, saved enough money to not only pay 
for all special apparatus, royalties, etc., but to make a consider- 
able saving to the owners besides. 

Section G—Large Pipewook and Apparatus.—This was let 
for $3,239, being $7.20 per unit of boiler horse power, and 18 
cents per square foot of radiation contracted for. 

Total Costs.—The total cost of the mechanical plant ($54,299) 
may be divided as follows: 

Per cubic foot of gross space.......-.. avecccecees $ .OFFB 


‘The switchboard, Fig. 2, was built by the Emerson Eleeric Mfg. Co., 
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` Per cubic foot of space heated.. 


Per square foot radiating surface contracted for.. 3.00 
Per rated horse power of boiler capacity......... 120.66 
Per indicated horse power of engine capacity..... 144.80 
Per kilowatt of generator capacity..............- 241.32 


The total cost of building, including mechanical equipment, 
ready for the tenant’s use, was $301,000, or 9.9 cents per gross 
cubic foot, and 13 cents per cubic foot heated. The cost named 
included $20,000 for the use of the party walls of the adjoining 
buildings, and $10,000 for Luxfer prism glass, and $9,000 for a 
sprinkling system. The value of the ground was $200,000, mak- 
ing the total investment a trifle over $500,000. 


TESTS AND PERFORMANCES. 

During construction and erection the work was under the 
supervision of the engineers, and on completion it was sub- 
mitted to careful inspection and tests to determine whether the 
contract guarantees had been met. Since going into service the 
plant has been under the observation of the engineers, so that 
close track has been kept of its performance. 

Section A—Boilers.—These were submitted to a number oi 
evaporative trials to determine their capacity and efficiency. 
The details are not given here, as the methods and results are 
of no special interest. The boilers, however, give good service, 
particularly in capacity, dryness of steam and smokelessness. 

Section B—Elevators—An exhaustive detail test of ca- 
pacity, speed and efficiency was made on No. 5 elevator, type 
“X 38,” situated in the northeast shaft, and on No. 1, type “Z,” 
located in the southwest shaft. Simultaneous readings at 2%- 
second intervals were taken of the voltage, speed and current— 
the latter being checked by two instruments, two observers read- 
ing independently. The live loads upon the platforms were 
obtained by weighing. 

The speed of travel was calculated by dividing the revolutions 
of the armature by the known ratio between speed of armature 
and speed of car. The power consumed per trip was obtained 
by plotting the curves of current readings, the area of which— 
multiplied by the voltage—gives the watt hours per trip. This 
was reduced to mile of travel by multiplying the watt hours 
per trip by the fraction that one round trip is of one mile... 

The adjustment of the starting device on the elevators was 
found to be for a 24% to 3 seconds’ start. This made the start- 
ing current exceed the running current by more than the 50 per 
cent. specified, which was based on a § seconds’ start. When 
the starting devices were readjusted for a § second start, this 
condition of the specifications was practically met. It is a 
question of judgment, therefore, whether the tenants prefer 
a slow and easy start and a smooth running electric plant, or a 
quick start, and a correspondingly severe and sudden demand 
upon the dynamo and engine. 

Two dynamos were operated in multiple, running both ele- 
vators and lights. With a variation of load from 250 to 600 
amperes, the ordinary variation of voltage was from 220 to 226, 
and the maximum, 218 to 228. With a variation of load from 
200 to 500 amperes, the average variation of voltage was from 
216 to 220, and the maximum, 214 to 222. This variation did 
not affect the lights sufficiently to be noticeable, unless the 
observer’s attention was called to it, but has been further im- 
proved by a more careful adjustment of the elevator starting 
devices. 

It is gratifying to note that the power actually required to 
operate the elevator plant is considerably less than originally 
estimated. This is due to the use of apparatus of higher effi- 


- ciency than assumed. to smaller percentage of time in motion. 


and to the Joads contracted for being less than specified. 

The data in the following table. showing the relative per- 
formance of three elevator plants in St. Louis, will be found 
interesting. 

Aand B are high pressure hydraulic plants of the most modern 
type, plant A having a high duty compound crank and fly-wheel 
pumping engine, and B an ordinary direct- -acting compound 
pump. The Hagardine-McKittrick plant is shown in column C. 
and furnishing arc and incandesent lights from the same bus- 
bars. The fuel and water results are computed from the guarar- 
teed efficiencies of boilers and engines; the elevator data. how- 
ever. being based on actual test. 


A. B C. 
Cost of coal (ried oo sak ea oats See ee ea ee A $1.85 $1.50 $1.40 
Water evaporated per penna coal. i Ja 8. . R. 4 64 
Water required per i. h. . hour. . n.. 54.21 X. 
Coal required per i. h. p. hour eT n 
K. w. hours per car mile—average load.......... sa cess 816 
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H. p. hours per cananllp avenue esso, sosoo 4A 
H. p. hours per car mile—everage Toed, “Indic indicated.. ess.. c.s... 530 
Pounds per car mile—average load . 24. 58.54 17.83 
of same—cents . 1.62 4.39 121 
Average i. h. p. per elevator July. i2—Aug. "12, 1908. ..... 800 
coal per Jer h ... 292 69 
Cost of coal per day Boara erige cents...... 20... 20.24 sor 
on basis of a ed trip every 9 minutes—cents. 4.13 9.75 


The unfavorable showing of plant B is due almost wholly to 
the low duty pumping engine. The ordinary hydraulic plant 
using low water pressures, and ordinary duplex pumps—some 
times not even compounded—is still more wasteful in fuel. The 
favorable showing of the electric elevators is due to good coun- 
terbalancing, reduced power with loads under the maximum, 
and compound steam engines. The tests of kilowatt hours per 
car mile were made with stops and starts at terminals only. 
The power required will, of course, be larger when many inter- 
mediate stops are made. 

Section C—Generators.—Exhaustive tests were conducted on 
the dynamos, covering capacity, heating, efficiency and general 
operation, with varying loads, both under and above rating. 
Very satisfactory performance was found, and complete con- 
formance with the rigid requirements of the specification. The 
efficiency of the generators at various loads was computed by 
means of:indicator diagrams and switchboard readings, using 
carefully calibrated instruments. 

Section D—Engines.—These were tested for capacity, regula- 
tion, atid general performance, and were found acceptable. The 
following results were secured: 

Indicated horse power........ccccccccccccccecececs 

Electrical horse power at switchboard.............0+ 

Efficiency of engine and dynamo wunit—per cent.... 80.77 

Water rate per indicated horse power hour—pounds.. 26.79 

The latter was a trifle higher than the guarantee of 25, but 
the test load was a little too large, and the engine was a triffe 
out of adjustment. The engine efficiency was determined by a 
four hours’ trial, measuring the water which entered the boiler, 
and collecting the condensation in pipe system by means of 
separators, drains and traps, and deducting its weight from 
that of the water which had been pumped through the measur- 
ing tanks. 

Section E—Wiring, etc.—This section required but few tests, 
those made covering the points of insulation, resistance and the 
operation of the 220 volt enclosed arc lamps, and the accom- 
panying mechanism, switchboard, etc., all of which was found 
satisfactory. 

Section F—Heating System.—Tests on this part of the plant 
have not yet been made, as they could not be carried on success- 
fully until cold weather. The system, however, was in use dur- 
ing a number of cold days in October, and its performance was 
satisfactory. The Paul exhausters maintained 2 vacuum on the 
exhaust line of 15 to 20 inches, and the heating was done with 

-pound back pressure, and, no doubt, could have been done 
with less. The circulation throughout the system was found to 
be complete, and all radiators hot, within twenty minutes after 
turning steam of %-pound pressure into the cold system. 

Section G—Large Pipework.—No special tests were required 
on this work, other than the observation of the actual perform- 
ance of the different units in service. All were found to do 
their work satisfactorily. 

In conclusion, it is interesting to note the actual working 
efficiency of the plant as compared with that of the building 
formerly occupied by the same tenants. There the lighting, 
heating and elevator service were less than half that of the new 
building, as were also the floor space, cubic feet and actual 
business transacted. The old building employed old style boil- 
ers, and furnaces, simple dynamo engines, and steam elevators. 
It was a corner building, however, and required but little arti- 
ficial light during the day. In spite of this, however, the im- 
proved apparatus in the new plant has kept the coal consump- 
tion down to only about 25 per cent. more than in the old build- 
ing, although the work done has more than doubled. 
RECAPITULATION OF DATA AS TO COSTS, RATIOS, PERFORM. 

ANOB, BTC. 

In using these figures, or comparing them with others, refer- 
ence should be made to the explanations in the body of the 
paper, to determine the exact meanings. 

BOILER PLANT. 
sane ia ADE surface per rated horse 
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Cubic feet of building—gross—per rated horse 
DOWET sehr wa eTa de cee eee .6771 
Cubic feet of building—heated—per rated horse 
DOWER. oo88 Ho nles a5 esse 6 tac NT EEA A 5140 
Cost of complete boiler plant, per horse power.... $13.97 
Cost of complete boiler plant, per square foot 
heating surface .............00- ETETETT 1.48 
Cost of ordinary boilers to do the same work, per 
rated horse power .......seossesessooesosoos 11.44 
Cost of ordinary boilers to do the same work, per 
square foot horse power .........s...cscsso .95 
ELECTRIC ELEVATOR PLANT. 
Cost per gross cubic feet of building—elevators 
MONE: Gad cis tas ae E aus EEEE ES ; $ .0072 
Cost per gross cubic feet of building—elevators 
with engine and dynamo ...............0006. .0083 
Cost per square foot total floor space—elevators 
alone seve itis avedcteeereceseersaceate serene ‘105 
Cost per square foot total floor space—elevators 
with engine and dynamo .................-. 120 
Kilowatt hours required per car mile of travel... 3.14 to 4.22 
Average electrical horse power required per ele- 
vator ........ rete Giuttarsve wine es ore TAREE 2,35 
DYNAMOS AND SWITCHBOARD. 
Cost per kilowatt of rate capacity ............06. 22.80 
Gross cubic feet cared for per kilowatt, for light 
ING oie ie ca wees Gd ce E A ts 20,312 
Gross cubic feet cared for per kilowatt for all pur- a 
DOSES hi eiisess Lat weil cian eG oss 13,541. 
STBAM BNGINES FOR DYNAMOS. 
Cost of compound engines with foundations, per 
rated horse power ........cccccccccccccees 11.38 
Cost per rated kilowatt of dynamo capacity.. 18.97 
Cost of simple engines to do the same work, per 
rated horse power ........c..ccccecccccens 9.64 
Gross cubic feet cared for per rated horse power 
Of enpiNeS- 665 50s aina SERE ENEE N 8,125 
Water rate—pounds per indicated horse power 
Der DÓU orea a ea 26.79 .. 
Cost of dynamos and engines per rated kilowatt 
of dynamos .......es.esessssos>osecsee ere $41.80 
Cost of dynamos and engines per rated horse 
power of engines ........seesseessossseeo.. 25.07 
Efficiency of dynamos and engines unit, per cent. 88.77 
WIRING, LAMPS, FANS AND MOTORS. 
Cost per’kilowatt of dynamo, light capacity... $42.10 
Cost including lighting, dynamos and engines... 83.90 
HEATING SYSTEM. 
Cubic foot gross space per square foot radiating 
' SULIACE soil w ine aneen A a 169. 
Cubic foot heating space per square foot radiating 
SUSSCE oie ee Glee niet ear ea tes 128. 
Cost per square foot radiating surface .......... 39 
Cost with boilers and piping ..............000. QI 
Cost per cubic foot gross space .............. .003 
Cost with boilers and piping.............ceceees 0071 
Cost per cubic foot heated space ............... .0023 
Cost with boilers and piping ..............eecee: 0054 
LARGE PIPEWORK AND APPARATUS. 
Cost per rated boiler horse power ............. 7.20 
Cost per square foot of radiating surface ...... 18 
COMPLETE MECHANICAL PLANT. 
Cost per cubic foot of gross, space............ 0178 
Cost per cubic foot of space heated ............. .0234 
Cost per cubic foot eee surface contracted 
LOR 6 irre ee os a eae dhase eh eee ees 3.00 
Cost per rated horse power of boiler capacity . 120.66 
Cost of indicated horse power of engine capacity. 144.80 
Cost per kilowatt of generator capacity........ 241.32 
COMPLETED BUILDING. 
Cubic feet of space, gross....... Ne eee 3.046,727. 
Cubic feet of space heated. .........0...cceecees 2,315,612. 
Square feet of floor space. ...........ceecceccees 210,116. 
Cost of building per cubic foot gross.......... $,  .099 
Cost of building per cubic foot heated.......... .130 
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Incandescent Lamps and Welsbachs. 


Mr. Edward Backus, Supt. of Light, at Somerville, Mass., has 
recently made the following interesting and curious report: 

“I have been requested by his honor the Mayor to make a 
test of the Welsbach and 32 candle power incandescent lamps 
to ascertain which was best adapted to street lighting. Now, 
the test of these lights is not which gives us the greatest candle 
power, but which gives us the best lighted streets. We know 
the Welsbach claim a light of 64 or more candle power and 
the incandescent of 32, so that a photometric test for candle 
power would result largely in favor of the Welsbach. This is 
not the test that would demonstrate the relative advantage of 
one light for another for street service. It is a well-known 
scientific fact that what is known as the red ray in light has a 
much greater penetrating quality than any other ray. The 
incandescent is very rich in this, while the Welsbach has a 
small percentage of the same, and although the Welsbach gives 
appa. ently a very bright light, its penetrating qualities are com- 
paratively poor. One test which I have applied, and a very 
simple one, which any of you can try, is, to take an ordinary 
sheet of white paper, with a line drawn across it in ink, and 
cover the same with three or four sheets of thin brown paper 
and try the distance away from a Welsbach light this line can be 
distinguished when looking through a tube, and then apply the 
same test to a 32 lamp. The result of this test shows four in- 
candescent lamps, 57, 45, 60 and 63, making an average of 5614 
feet for each light. Two of the Welsbachs, burning Cambridge 
gas, showed at 51 and 42 feet, and two, burning Charlestown 
gas, showed at 42 and 57 feet, making an average of 43 feet. An- 
other test tried was to stand equi-distant from each kind of light 
and hold a pencil upright on a level surface. If both lights were 
equal the two shadows would be of equal density. In the actual 
test the shadows appeared the same at a point 3 feet nearer the 
Welsbach than the incandescent, and, from the tests shown, the 
32 candle power incandescent has the greater penetrating power, 
and, in my opinion, is best adapted for lighting our streets.” 
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Polarization of Electric Radiation. 


PROF. CHUNDER BOSE, says the “Electrical Review,” 

London, described in a paper read before the Royal Society 
last March, experiments on the polarization of electric radia- 
tion by lamellated and fibrous structures. He had shown in a 
previous communication that a pair of books may be convenient- 
ly used as a polarizer and analyzer, the layers of leaves transmit- 
ting only radiations polarized in their own plane. In this paper 
further details are given of the construction and use of a con- 
venient polariscope on these lines. He had previously found 
that a bundle of parallel fibers, such as jute, held at an angle vi 
45° with the direction of radiation, produces double refraction, 
the velocity of propagation in planes parallel to the fibers being 
different from that in planes at right angles to them. If the 
bundle be placed so that its fibers are parallel to the direction of 
radiation no effect is produced. He now shows that if the last 
bundle be twisted, forming such a structure as a piece of spun 
yarn, the plane of polarization is rotated, the direction of rota- 
tion changing with the sense of the twist. Such a bundle has 
no polarity, its properties are identical at the two ends, it may be 
reversed in direction without affecting its action, and similar 
bundles in all possible directions will produce rotation in the 
same sense. Space through which the radiation is being trans- 
mitted may be filled with such bundles, and their action will be 
additive. If the radiation after passing through a space filled with 
such bundles were reflected so as to return through them, the 
plane of polarization in the second passage would be rotated 
through the same angle as in the first passage, but in the oppo- 
site sense, so that it would finally emerge polarized in the same 
plane as that in which it entered. If the radiation passes through 
two equal bundles twisted in opposite senses, the two neutralize 
one another’s actions, and the plane emerges as it entered. So 
if the space be filled with bundles, one-half twisted in one sense- 
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the other half in the other, the resultant action will be nil. Proi. 
Bose clearly distinguished between the two cases in which rota- 
tion of the plane occurs. (1) The rotation induced by a magnetic 
field; this rotation among other things is dependent on the di- 
rection and intensity of the magnetic field, and is doubled when 
the ray is reflected back. (2) The rotation produced by sac- 
charine and other solutions, when the rotation is equal in all di- 
rections and simply proportional to the quantity of active sub- 
stance traversed by the ray. The rotation in this case is neu- 
tralized when the ray is reflected back. It is not difficult to see 
how the first effect can be produced on the sort of hypothesis 
used by Prof. Poynting to explain the Zeeman effect, and by 
Prof. Fleming to explain the magnetization of iron; but Prof 
Bose has been, we believe, the first to suggest a mechanism 
which might produce the second effect. This mode of attacking 
the problem of the fine constitution of matter in relation to light, 
by means of coarse structures and radiations of comparatively 
long wave length, promises further interesting results. 


Duration of Röntgen Ray Emission. 


Roiti, Trouton and Colardeau have by various means endeav- 
ored to ascertain the duration of a single X-ray impulse. The 
values arrived at varied from 1-300th to 1-10,000th of a second 
H. Morize has devised and carried out a method of determining 
this duration, which he believes to be capable of great accuracy. 
A photographic plate is fixed on the end of the shaft of a high- 
speed motor. A metallic slit is mounted in a radial direction just 
in front of the plate. Photographs are taken when the motor is 
at rest and when it is moving at a known speed. The images oí 
the slit appear drawn out sideways when the plate moves, and 
the amount of the broadening is a measure of the duration of the 
X-ray impulse. The results obtained by this method show that 
to each current impulse in the primary of the induction coil there 
correspond several successive impulses of the rays. Successive 
images of decreasing intensity are thus produced, separated by 
uniform intervals. On some plates four images can be traced, 
the last being very feeble. The durations obtained ranged from 
65 to 107 millionths of a second, with a mean of 82X10~. The 
intervals were 0.00033 sec. on the average.—Morize, Comptes 
Rendus, Oct. 17, 1898. 


Vacuum Tubes vs. Coherers. 


A. Righi appears at last to have invented a vacuum tube which 
is capable of seriously rivaling the coherer as an electric wave 
indicator. The details of its construction are not given, the 
reason being that they are “too complex,” but the tube has the 
peculiarity of showing a continuous streak of light between the . 
two electrodes, which breaks up under the influence of electric 
waves into the accustomed succession of positive strata, dark 
space, and cathode light. The cathode is a wire, and the anode a 
disc, and under ordinary circumstances a cone of light extends 
from one to the other. This condition is resumed after the elec- 
tric radiation has ceased. The curious thing is that the effect is 
produced also when the radiation impinges upon some portion ci 
the circuit of the vacuum tube not too far away from the tube. 
Hence it is probable that the influence of the radiation does not 
affect the gas in the tube, but only the electrodes. But besides 
the optical phenomenon, which is in itself a valuable indicator of 
the presence of electric waves, there is a change of fesistance, as 
in the coherer, which is indicated by a galvanometer. Often, the 
current is increased to three times its original strength when the 
tube lights up, and that effect might, of course, be multiplied in- 
definitely by suitable relays. The advantage of not requiring a 
special mechanism for restoring the original resistance is obvi- 
ous, but, on the other hand, Righi does not seem to have experi- 
mented with transmissions longer than seven yards.—Righi, 
Nuovo Cimento, July, 1898. 


Difference Between Röntgen and Cathode Rays. 


The argument for the essential identity of cathode and Ront- 
gen rays is based upon the fact that there are various kinds of 
cathode rays, which, as regards deflectibility and penetrating 
power, may be arranged in a continuous series. In this series 
the Röntgen rays obtain an extreme place at the end, where the 
deflectibility is zero and the absorption by solids a minimum. à 
difficulty occurs at once, through the fact of luminous rays be- 
ing undeflected and Hertzian waves being unabsorbed under 
somewhat similar circumstances, which makes the classification 
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of Rontgen rays among cathode rays appear artificial. J. Von 
Geitler attempts to bring out clearly the essential difference be- 
tween the two classes of rays by a study of their electrification or 
ionization properties. He quotes a number of experiments to 
show that Rontgen rays are absolutely incapable of conveying 
a charge. They can equalize opposite charges, by rendering the 
air between them conducting, but they cannot, like cathode rays, 
convey an electric charge into the interior of a closed metallic 
vessel connected to earth or out of such a vessel into 
the open air. All this speaks in favor of regarding the Röntgen 
rays as essentially different from cathode rays, and this desider- 
atum is fulfilled by both the new theories of Röntgen rays now 
before the public, the English wave theory, in which cathode par- 
ticles when stopped generate single-wave impulses, and the 
Dutch corpuscular theory which regards Röntgen rays as dis- 
charged cathode particles—Geitler, Wied. Ann, No. 9, 1898. 


Currents Generated by Rontgen Rays. 


IN 1897 Perrin succeeded in obtaining differences of potential 

between two different metals when exposed to X-rays, and 
even observed a small constant current of about 10° amperes 
on joining them by a wire. A. Winkelmann has made further 
observations on this interesting subject. He placed a Röntgen 
apparatus in a leaden box with an aluminum window. In front 
of the window he mounted an aluminum plate, and behind that 
a copper plate. On working the apparatus and connecting the 
two through a galvanometer, a small current was indicated, 
which was increased by reducing the distance between the plates. 
A battery of plates could be constructed by mounting plates of 
the two metals alternately one behind the other, taking care, 
however, that the insulator between them was not, like mica, for 
instance, impervious to X-rays. The resistance of one such bat- 
tery was found to be 130 million ohms, and to increase as the 
battery was moved away from the Röntgen apparatus, evidently 
owing to the lesser degree of ionisation of the more distant air. 
Further, the resistance of the layer of ionised air diminished as 
the thickness of the layer was diminished, down to a certain 
minimum. At very small thicknesses the recombination of the 
ions is so rapid that the current intensity is thereby diminished. 
The author calculates the proportion of ionised molecules of air 
in the total number of molecules at 4.6 xX 107" at least, in a posi- 
tion of maximum conductivity.—Winkelmann, Wied. Ann., Nov. 


9, 1898. 
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MICHAEL FARADAY; HIS LIFE AND WORK. By Proi. 
S. P. Thompson, D. Sc., F. R. S., New York, 1898, Mac- 
millan & Co. Cloth, 12mo., illus., 308 pages. Price $1.25. 

Strange as it may seem, this is the only book now obtainable 
by the public that tells the story of Faraday’s simple career 
and tremendous discoveries. There are one or two other bio- 
graphies, out of reach chiefly because they are out of print, but 
whatever their value and charm, this in no wise falls below 
them. The author writes with enthusiasm, but is not a blind 
lover of his hero; he is himself a skilled experimenter and 
scientist, and therefore touches luminously each real point of 

importance; while to the plain and unpretending story of a 

beautifully sincere but prosaic I#e he brings literary ability of 

the highest order. Indeed, it must be said that Prof. Thompson 
has once again written a fascinating book. The task was not 
easy, for the work of the father of the dynamo and motor, 

Stretching across half the century, is not always susceptible of 

broadly popular explanation; but what can be done has been 

done. As one follows the story of investigation through these 
pages, the idea of electromagnetic rotation can be felt growing 
in Faraday’s mind, and his subtle “field of force” is seen like 
every great sweeping fundamental principle, subduing all things 

to itself. A man who has grasped truths like these will go a 

long way. Sometimes he has to wait for recognition; happily 

for Faraday and for this age, the popular perception of the value 
of his discoveries was well nigh instantaneous. With him the 
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Age of Electricity, not for the philosopher. but for mankind, 
began. 

The chapters that relate to Faraday's personal life are all too 
brief, but Prof. Thompson, with a quick eye for incident and 
color, makes the most of the happenings in a career that was one 
of splendid poverty. The man’s love for his wife, the sacrifice 
of professional emolument, his sternly quaint religious beliefs, 
his attachment to the Royal Institution, his pride in early deft- 
ness as a bookbinder, his shortness of memory, the glorious 
lectures, his secret charities, his tilt with the spiritualists, his 
work for the lighthouse authorities, his appreciation of 
others’ ideas and _ inventions—all this and much more 
is told succinctly but delightfully. The book belongs to the 
Century Science Series, to which it is an admirable addition; 
and it is adorned with a clever portrait of the immortal successor 
to Davy and friend of Tyndall and Kelvin. 


HANDBOOK OF CORLISS STEAM ENGINES. By F. W. 
Shillitto, Jr. Published by the American Industrial Publish- 
ing Co., Bridgeport, Conn. 1898. 224 pages. Price, $1, 
$1.50 and $2. according to binding. 

This splendid elementary treatise on the Corliss engine has- 
been prepared by the author with the view of giving the prac- 
tical man in the engine room as well as the student of engineer- 
ing a good working knowledge of the Corliss engine and how 
to manage and take care of it. It has been the aim of the au- 
thor to set forth the principles governing whe subject matter in: 
language free from unnecessary technicalities and as concisely” 
as possible. A few indicator diagrams have also been intro- 
duced for the purpose of illustrating certain points. The book 
contains chapters on foundation, lining and leveling and as- 
sembling of the moving parts. Part II. of the book contains 
chapters on valves and valve gear, dash pots, eccentric rods, 
centering the engine, setting the eccentric and governor, tables 
and memoranda. Then follow nine chapters on as many types 
of Corliss engines, all of which must prove of great interest to 
engine room attendants and engineers. The book is well 
printed, illustrated and bound, and contains a very complete 
index. 


ELECTRICAL TRANSMISSION OF ENERGY. By Arthur 
Vaughan Abbott, C. E., New York, 1898, D. Van Nostrand 
Co. Cloth, 8vo. 585 pages. Illus., and folding plates. 
Price $4.50. 

This is the second edition of Mr. Abbott's invaluable book, 
which, published some two years ago, has witnessed an extra- 
ordinary development in some of the fields that were barely 
opened in 1895. As the author remarks, there is little new to 
add in the way of invention, but there has been much to add in 
the way of tested theory,* solid experience, and the record of 
instructive work. On what may be called its practical side, the 
work has therefore received a great deal of thorough and careful 
revision, and more than ever we can now recommend it to all 
who wish to make themselves acquainted with the subject or 
masters of some of its branches and details. We hope that Mr. 
Abbott will continue his analysis of the various problems, and 
venture to suggest that a useful addition to the next edition 
would be the actual records of financial results of some of the 
transmission enterprises, both large and small; an extension, in 
fact, of the last chapter. 


The Purdue Exponent. 


Volume X, No. 9, of the Purdue Exponent, a very creditable 
publication issued by the students of Purdue University, 
Lafayette, Ind., and devoted to art, literature, music, science, 
engineering, etc., has just been received, and as it is the elec- 
trical number, it is of special interest and significance to our 
readers. It contains good articles on the following subjects, 
all of which are well and uniquely illustrated: Physics in elec- 
trical engineering, the dynamo laboratory, the uses of the stor- 
age battery, what is an electrician, the illumination of a monu- 
ment, electric transportation, the electrical society, the commer- 
cial aspects of electrical engineering, the training of an elec- 
trical engineer, wireless telegraphy, long-distance transmission 
of power, and lightning arresters. The articles which were, we 
understand, prepared by the students or graduates of the uni- 
versity, speak well for the excellent training they receive at the 
hands of Prof. W. Elwell Goldsborough and his assistants. The 
students, as well as the professor, are to be congratulated on 
this admirable production. 
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Electric Versus Cable Traction. 


. FEW weeks ago, soon after their publication, we com- 
mented on and expressed satisfaction over the results 
achieved by the Metropolitan Street Railway Company, of this 
city, results practically sealing the doom of horse car traction, 
relegating the cable to second or third place, and proving, re- 
gardless of its great cost of installation, the many advantages of 
the underground conduit. We warned our readers, however, 
that in the use of the figures for comparison it must be borne in 
mind that they represent results achieved during a time of re- 
construction, that they cover but a short period of existence of 
the electric lines and especially that the conditions governing 
the adoption of the system in a city built and populated like 
New York, must be taken into consideration. That this latter 
is an important and perhaps a governing factor is shown by the 
fact that the Metropolitan Company themselves are contem- 
plating the installation of a compressed air system on one of 
their crosstown lines. 

Regardless of the above warning and that expressed by Mr. 
Vreeland himself, when he kindly permitted the publication of 
the report for the intelligent use and guidance of street railway 
men and investors, some very absurd and unintelligent use has 
been made of the figures. We all know the flexibility of figures 
and tables, and that if expressed in words their translation may 
easily be made to represent the views of the translator. One of 
these unqualified uses of the figures was recently made by Mr. 
Arthur J. Wood, in a paper entitled “Some Notes on Light Rail- 
roads,” read before the students of the Stevens Institute of Tech- 
nology, under the heading of “Street Railway Costs.” He 
therein compares the electric and cable systems of New York 
with those of Chicago, and reaches the conclusion that the cable 
will seldom be replaced by electricity because of an estimated 
decrease in the working expenses. And this in face of the figures 
given by President Vreeland, showing that the cost per car mile 
of the electric conduit system in New York is only 10.23 cents 
against 16.35 cents for the cable, and his statement that within 
a short time this figure for the conduit would be considerably 
reduced on account of better generating and operating facilities. 
These figures apparently do not appeal as strongly to Mr. 
Wood as those alleged to represent the Chicago record, where 
the trolley costs 13.051 cents per car mile to operate and the 
cable only 10.706 cents. All these figures go to prove that the 
electric conduit costs less to operate per car mile than the over- 
head trolley or cable, whether the cost of the latter be com- 
puted in New York or Chicago. It does seem strange, however. 
that they find in the latter city that the “maintenance of way” 
account for trolley and cable is about the same, while in New 
York it is ten times more for the cable than for the conduit, 
which is easily explained when one considers that the items for 
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renewals of cable, wages of oilers, gearmen and splices, amount 
in the aggregate to 2.10 cents per car mile. In fact, according to 
President Vreeland, “the renewals of cables alone cost much 
more per car mile than will be the entire cost of electric power 
under final conditions.” Would it not be pertinent to ask what 
kind of cables they use in Chicago, where the “maintenance of 
way” item, which includes the costs for the maintenance of 
buildings only amounts to 1.278 cents? And how is it that this 
item for the cable roads is nearly three times as much in New 
York as it is in Chicago, considering that the traffic on the cable 
lines was heavier in Chicago than in New York? And still the 
transportation item for the same roads is nearly twice as large 
in New York. Strange figures or perhaps a still stranger com- 
pilation. 

Other figures compiled from European as well as American 
practice are cited, but the author, disregarding the results 
achieved in New York, concludes that “the cost of working the 
cars by the three methods (trolley, conduit electric and cable), 
should not vary widely. There are demands of the people which 
must be satisfied, and the question of cost should be subordinate 
to these.” We agree perfectly with Mr. Wood and are glad to 
see one system so admirably fulfilling both conditions, namely, 
those of convenience of travel and small cost of operation. And 
that system will surely triumph in the end. 


Municipal Conservatism in England. 


[T is well known that at last there is a stirring up of the mu- 
nicipal authorities in England on the subject of electric 
traction. All over Great Britain steps are at last being taken to 
come abreast of the times, and London, Liverpool, Leeds, Bel- 
fast, Cork, Nottingham, Norwich, Hull, Coventry and Shefħeld, 
are following the initiative of Dublin, Dover and Middlesboro. 
One of the reasons for the long delay has been that no tempta- 
tion was offered private companies to invest their money in 
electricity and that the municipalities themselves were not ready. 

A striking example of the general situation in England is fur- 
nished by Manchester, where all the existing franchises within 
city limits will have expired by 1901, and where electric traction 
is now to be substituted by the municipality itself, both in the 
city and in adjoining Salford. The private companies will simply 
disappear from the streets and the municipal service reign su- 
preme. This is all very well, but right here crops out the inevita- 
ble failure of a municipality spending its own money to get the 
latest thing going or next to be. The English correspondent of 
the New York “Tribune” says: “The members of the Man- 
chester Town Council are rigid economists. They are subjected 
to criticism for favoring an unsightly system when a superior 
one is in operation in New York and elsewhere, but they have 
counted the cost of laying conduits in Market street, and 
throughout the city, and have been frightened by the aggregate. 
They assert that before the concrete trenches could be formed 
all gas and water pipes, hydraulic mains, sewers and telephone 
and electric light wires would have to be removed to a lower 
level; that many of the streets would have to be resewered; that 
the present tram rails would have to be thrown away, and that 
wherever the lines cross one another each roadway would have 
to be excavated and culverted and carried on massive brick piers 
or iron girders. The streets would have to be reconstructed at 
enormous expense and prolonged public inconvenience. Con- 
sequently the Tramways Committee has rejected the conduit sys- 
tem, and is preparing to put up overhead wires.” 

This is all very well, but we undertake to say without fear of 
contradiction that had the city fathers left the enterprise to pri- 
vate energy and capital, they would have been immovably flat- 
footed in their insistence on the conduit as demonstrated in New 
York or Buda Pest. 

We do not say that the Manchester authorities are not wise in 
their prudence, but it is just these things that warrant the exist- 
ence of street lighting and street railway companies, but for 
which the world never would have had either electric lights or 
electric railroads. Attracted by the prospect of large reward. 
private capital is devoted to the development and perfection of 
these new ideas, and that is the only way yet known of ham- 
mering out the inventions and advances of genius into the shape 
that makes them available to everybody. The Manchester cor- 
poration is not doing one single solitary thing to help the new 
arts along. On the contrary, by adopting a method which, with 
all its great merits, leans to the past rather than looks to the 
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future, the authorities there have as usual choked down the spirit 
of improvement. A private company could have been given 
many inducements, and would in return have shared profits 
with the city far beyond anything the city will ever earn for 
itself. 


Bears and Horses. 


ONSIDERABLE amusement has been furnished throughout 
the country, it would appear, by the gift of a young bear 
to the New York Zoological Society for its bear pit, by the 
Engineers’ Club. The facts oi the case are simple enough, the 
gift being merely a graceful recognition upon the part of the 
Club of a charming lecture on big game from a famous hunter 
and naturalist who is interested in the success of the new Zoo. 
But this has not hindered the expenditure of a large amount of 
journalistic ingenuity in seeking for some deeper esoteric sig- 
nificance or in suggesting more or less recondite resemblances 
between bears and engineers. These friends of the lay press 
forget that if the engineers had been looking for a typical animal 
they would probably have taken a beaver. 

It is pleasant to note the happy relationship existing be- 
tween the engineers and the naturalists, as evidenced by this 
incident which would suggest an easy way for the Zoological 
Society to fill its preserves, each kindred or technical associa- 
tion contributing an animal. We should be. glad to see the elec- 
trical engineers, for example, presenting a horse. They are now 
doing the best they can to render the horse an extinct species, 
and it is well to look after the preservation of a choice specimen 
or two. betimes. 

Fifty or a hundred years hence this proposition may not seem 
extravagant, and even at the present moment we venture to 
raise the question whether the restriction of horses in cities to the 
limits of zoological gardens is not a work to which all engineers 
might address themselves with assiduity. The horse is too much 
with us. The pig and the cow have been banished from modern 
cities; even the goat has but a precarious foothold on their out- 
skirts. We fail to see in what sanitary respect the horse is more 
desirable or respectable. Dogs and cats are as bad, but they 
can be trained in some of the decencies of life, and it cannot be 
said that their stables lower the value of all the property in the 
vicinity by making it malodorous and unhealthy. Nothing but 
the necessities of the case has warranted the existence of horse 
stables all over a city in closest proximity to human dwellings; 
and now that the automobile has arrived, the movement should 
at once be started to banish every horse from city limits, within 
which they have been tolerated altogether too long. 7 

The exclusion of thousands of horses from a city has nothing 
whatever to do with the enjoyment of various sports in which 
they are employed. That is quite another matter. The point is 
that it is better for public health, better for the streets, and bet- 
ter for the animals themselves, that horses should be debarred 
from city life, and that the transition to horseless vehicles of all 
kinds should come quickly. The swift success of the power 
street car, least lovely of all its kind, shows how inevitable the 
change is. Nobody would welcome back the horrible car stables 
or the conditions of rough paving, the ammoniacal odors, the 
flying debris of excreta in the eye and nostril of the public, that 
went with those days. Just so will our successors wonder how 
this generation could call itself civilized while permitting work 
to be done for it by offensive animals when competent mechanism 
awaited the command to do it all. 

More than that, the appeal on the side of the animals is as 
strong wellnight as that for the sanitary welfare of human beings. 
The stench of Madison Square Garden in Horse Show week 
is ghastly, but the suffering of many of the poor beasts there is 
worse. In summer, along the streets, it is pitiful to see the 
horses enduring the heat; while at any season of the year, a 
bicyclist making the circuit of the city cannot fail to note in- 
stances daily of horses compelled to undue effort under the 
stress of pain brutally inflicted. As to what becomes of the 
horses when past duty, the complaint may be cited from the 
London “Lancet” that the traffic in old horses as at present car- 
ried on is a disgrace to England. They are treated cruelly and, 
whether sound or diseased, are sent abroad to be used as food. 
The Board of Agriculture has now issued an order, to take effect 
with the new year, making it unlawful to convey from any port 
in the British Isles, to any place outside the British Isles, any 
horse which, owing to age, infirmity, illness, fatigue, or any 
other reason, cannot be so conveyed without cruelty during the 
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intended passage and on landing.” Yet every Englishman dearly 
loves a horse! 

It will be something to have supplanted the horse stages on 
New York’s Fifth avenue by electric automobiles, but the good 
work for a clean and healthy city will not be ended until it is an 
offense to keep or drive a horse within the same limits from 
which other animals just as useful to man have already been ex- 
pelled. Then, too, Humare Societies will have lost their func- 
tion, and cabs will be within the reach of every purse. 


Lack of Engineer Troops. 


T FERE was a very important statement made by General 
Miles the other day when before the War Investigating 
Committee. To sum it up, he attributed much if not most of the 
trouble experienced in the late war to the “lack of engineer 
troops.” Engineers have been thinking a good deal over that 
very fact for some time past. We are all familiar with the heroic 
efforts made by Col. Griffin to supply part of the deficiency, and 
it seems high time that attention were paid to his ideas and sug- 
gestions on the subject. Whether it be a torpedo militia or other 
body, the army needs this special kind of engineering infusion or 
addition seriously, and as Col. Griffin has said, we could not face 
the chances involved in another war without thus reinforcing 
that arm of the service. 

As to the needs and conditions in the navy, there is given an 
admirable survey of the subject in our columns this week, by 
Mr. F. W. Roller, who discusses the question of personnel just 
as he and Mr. W. D. Weaver have already discussed the ques- 
tions of material. At this juncture, when the unification of the 
line and engineer branches is up before Congress, Mr. Roller’s 
thoughtful and cogent review of the case must do much to bring 
reforms that are highly necessary. Now is the time to apply 
these lessons of the war, while the memory of what was suffered 
or was amiss is still fresh with everybody. 
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More Gifts to McGill University. 


Reference was made in these pages last week to the fact that 
Mr. W. C. McDonald has given about $2,000,000 to McGill 
University. Since then, at a meeting of the Board of Govern- 
ors, Lord Strathcona gave $780,000 in further endowment of 
the affiliated Royal Victoria College; the Board gave $186,000 
to cover various deficiencies, and Mr. McDonald gave $50,000 
towards endowing a history chair, thus bringing his gifts up to 
the sum, it appears, of $2,305,069. 
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Tesla Polyphase Patents Declared Invalid in 
Germany. 


The Reichsgericht of Germany has confirmed the decision of 
the lower courts declaring the Tesla polyphase motor patents 
invalid. The court reviewing the case, holds that the patents 
are void owing to their not having been worked according to 
the requirements of the German patent law. The court goes on 
to say, however, that even if the patent had been sustained on 
that ground, it would have been, nevertheless, invalidated owing 
to the fact that the invention was not adequately described in 
the German patent specification, whereas the American patent 
specification is clear. It is understood that the Helios Co., of 
Cologne, who control the Tesla patents in Germany, will no 
longer contest the suits which it has brought against several 
parties in Germany. 


The Fleming Plan for Imperial Cables. 


Sk SANFORD FLEMING of Ottawa recently addressed a 

letter to Hon. Joseph Chamberlain on the subject of a 
State-owned system of electric cables for the British empire, to 
circle the earth. The Pacific cable, he says, would serve the 
purpose of trade between Australasia and Canada, but these 
countries are debarred from establishing telegraphic connection 
with Hong Kong by an agreement with the Eastern Extension 
Telegraph Company, excluding Canada and the southern col- 
onies from that port. Sir Sanford admits that the proposal for 
the establishment of a Pacific cable would undoubtedly interfere 
with the rich monopoly of the Eastern Extension Company, but 
he holds that no private company should be allowed to stand 
in the way when great imperial interests are at stake. He 
lays it down as essential to the imperial cable service that none 
of the lines should touch foreign soil, and that they shall be 
placed so as to avoid shallow seas, more especially those seas 
in proximity to any country likely at any time to prove un- 
friendly. He thus describes the imperial telegraphic circuit of 
the globe: Commencing at Vancouver, the cable would cross 
the Pacific to New Zealand and Australia; from Australia the 
main line would cross the Indian Ocean to South Africa; from 
South Africa it would traverse tne Atlantic to Canada, where 
it would connect with the transatlantic lines. Such a system 
would constitute a base for connecting every one of Her Ma- 
jesty’s possessions and naval coaling stations (Gibraltar and 
Malta excepted) by the most perfect means of conveying intel- 
ligence at disposal. The cable from Vancouver would first find 
a midocean station at Fanning Island, a second at Fiji Islands, 
a third at Norfolk Island; at Norfolk Island it would bifurcate, 
one branch extending to New Zealand, the other to the eastern 
coast of Australia. From King George’s Sound, or other point 
in Western Australia, the cable would extend to Cocos Island, 
thence to Mauritius, and thence to Natal and Cape Town, as 
may be found expedient. Cocos would become an important 
telegraphic centre, and it would be a convenient point for con- 
necting Singapore by a branch cable. Singapore is already in 
connection with Hong Kong by an all-British cable via Labuan, 
and Her Majesty’s Government can take possession by giving a 
twelve months’ notice to the Eastern Extension Company. 
India could be reached by a branch from Cocos to Colombo or 
Trincomalee, in Ceylon. At Mauritius a connection would be 
formed with the existing cable to Seychelles; Aden and Bombay. 
In order to avoid the shallow seas along the west coasts of 
Africa, Spain, Portugal and France, it is proposed that a cable 
should extend from Cape Town to Bermuda, touching at St. 
Helena, Ascension and Barbados as midocean stations. At Ber- 
muda a connection would be formed with the existing cable to 
Halifax, and at that point with the Canadian and transatlantic 
lines. Sir Sanford Fleming approximates the distances which 
each group of cables would require to cover as follows: Pacific 
Ocean, 7,150 knots; Indian Ocean, 9,100; Atlantic Ocean, 6,600; 
total, 22,850. He estimates the cost at between £5,000,000 and 
£6,000,000. He further says: “I have long advocated the first 
division of the proposal—the establishment of a cable from Can- 
ada to Australasia—as a State work. I have felt that it would be 
the forerunner of an all-British telegraph system embracing the 
whole empire. As a State undertaking, I am satisfied that the 
Pacific cable would be a complete commercial success, and that 
so soon as it so proved the cable extension to South Africa and 
India would follow. That a State-owned Pacific cable is the 
key to the situation I am firmly convinced.” 


What the Bell Telephone Co. Owns. 


The New York “Herald” has made the important discovery 
that the Amerian Bell Telephone Company owns 67 per cent. 
of the stock of all the telephone exchanges of the country. The 
next thing we hear may be that the Vanderbilts have ob- 
tained control of the New York Central railroad system. It 
is the season of surprises in the New York newspaper offices.— 
Hartford Times. 
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Telephone “ Alarm Clocks” at McKeesport, Pa. 


McKeesport and environs are inhabited by hundreds of mill 
men. These do not always have regular hours to go to work, 
but are awakened all hours of the day and night, whenever a 
heat is ready or a shift goes off. The mill men had to make sure 
of being awakened at the proper hour, and, owing to the uncer- 
tainty of the working hours, alarm clocks were useless. 

Boys and watchmen were employed to go from house to house 
calling the men needed on the turn, and these would stand rap- 
ping at the door or shouting at the windows until answered by 
the sleeper. Many complaints were made of the noise which 
frequently awakened scores of people in the neighborhood who 
did not want to rise early. 

The low price of telephones settled the difficulty. The rival 
telephone companies canvassed the workmen who had to be 
awakened, and these put in telephones at the rate of a dollar a 
month, and the companies awakened the sleepers. The operator 
at the telephone central is called up by the mill superintendent 
or his clerk, who specifies the men to be awakened. 

The operator commences a series of ringings, until all the men 
on the turn have answered. Instructions are given not to cease 
ringing until a sleepy “hello” comes from the other end of the 
line so that the operator is sure the toiler is up. The mill su- 
perintendent also finds it convenient, as sick men who cannot 
go on duty, report by telephone, thus giving the bosses time 
to secure additional help. 


Independent Telephone Lines in the West. 


A special dispatch from Boston says: The system of toll lines 
which has been built in the Northwest by the Western Electric 
Telephone Co. has been so successful, that people identified with 
the above company have recently purchased the charter of the 
Standard Telephone Co. in Missouri, and are building a system 
of toll lines in that section of the country in opposition to the 
Bell Co. Ex-Governor Thomas F. Crittenden is president of the 
new Standard Telephone Co. and Charles Webster vice-president 
and general manager. The company’s capital is $300,000, of 
which between $150,000 and $180,000 has been issued. The cap- 
ital is issued as the lines are built. Up to the present time 980 
miles of lines have been completed and material for 80 additional 
miles is on the ground. The new company has started in to 
build a trunk line from Kansas City to St. Louis, connecting 
independent exhanges in those cities. It is proposed to build 
1,250 miles of line, of which one-third will parallel Bell Tele- 
phone lines. The construction is similar to that in the North- 
west, 35-foot poles in the city, 25 in the country, 25 to 30 poles 
to the mile. Nos. 9 and 10 iron wire are used. 


The Ries Telephone System. 


Mr. Elias E. Ries, a well known electrical inventor, is the in- 
ventor of an automatic telephone, the main features claimed for 
which are many improvements over existing instruments and a 
cut of one-half the present cost. The directors of the corpora- 
tion, which has lately filed its papers at Albany, are Mr. Ries, 
Israel Steinhart, H. A. J. Wilkens, Martin Lowenstein and 
Henry J. Furlong, of Furlong & O’Connell, counsel for the 
company. The capital stock is $1,000,000, the majority of which, 
Mr. Ries says, has been subscribed. The company has offices 
in the New York Life Building. The corporation will organize 
branch companies in every State in the Union, in direct com- 
petition with the Bell system. 

The new telephone has been on exhibition at the corporation's 
offices. It transmits with great clearness. The saving in cost, 
Mr. Ries says, is effected in two ways; the magneto bells in 
each subscriber’s box are done away with, and the work at the 
central office is performed much more swiftly and easily. 

The receiver of the new apparatus is a sealed chamber, which 
may lie about on one’s desk anywhere. It is so weighted as to 
stand upright. The connections in the receiver are made through 
a mercury cup. When the receiver is in an upright position the 
mercury lies in contact with a tip of iron, and by this connection 
the “talking” circuit is established. A button in the receivers 
top is used instead of a crank for calling central. The curren: 
comes from a single generator in the central office, 
which can serve any number of subscribers, thus doing 
away with the magneto bell in each subscriber’s separate box. 
This central generator, to supply 5,000 customers, would cost 
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about $100, Mr. Ries estimates, as against a cost of $5 to put in 
each magneto bell. 

When the subscriber has rung up central he lifts the receiver 
to his ear, reversing its position. The mercury flows to another 
part of the receiver, making the “hearing” circuit. If while in 
this position he wants to attract central’s attention he merely 
tips his receiver over and presses his button, and the bell rings 


in the central office. A bell also rings in his transmitter’s box,’ 


but it is not a magneto bell. 
the central generator. 

While the subscriber is talking the receiver being in a re- 
versed condition, no one can cut in on him by ringing his bell, 
and even if three or four different subscribers use the same wire 
none of them can hear conversation except from the man he has 
called up. The subscriber is not bothered by the question “Are 
you through?” When he is through he simply lays down the 
receiver. 


The power to ring it comes from 


Competitive Telephony for Cincinnati, O. 


An independent telephone company, called the Tristate Tele- 
phone and Telegraph Company is seeking a franchise in Cincin- 
nati. Philadelphia capitalists are said to be behind the ven- 
ture. The matter became known through W. W. Granger, B. 
of L. member from the Second Ward, introducing an ordinance 
in that board about a week ago to give the new company a fran- 
chise. 

The ordinance provides for subways and poles to string wires. 
- The ordinance was referred to the committee on telephones and 
telegraphs. 

In this connection Captain George N. Stone, of the City and 
Suburban Telephone Company, said: “A telephone company 
must necessarily be a monopoly to give satisfactory service, for 
if there are two or more companies all telephone users who de- 
pend largely upon the telephone must have as many telephones 
as there are companies in order to reach all telephone sub- 
scribers. Instead of reducing the rates, they will be increased 
and the service will be complicated and inefficient. For ex- 
ample: If two other companies are organized in tnis city, and 
each company takes 2,000 of our 6,000 subscribers, leaving us 
2,000, and all three companies agree to make a rate of $50 per 
annum, it would result in each subscriber having three tele- 
phones on his wall at a cost of $150 per annum, instead of having 
a perfect telephone service such as we are now rendering to 
business houses as low as $60 per annum, and to residences as 
low as $30 per annum, with a maximum rate of $100 and $80.” 
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Electric Power Companies and Their Relation to 
Municipalities.’ 


A. E. LANG. 
President American Street Railway Association. 


Cox SIDERATION of the relation on the part of an electric 
power company to the station producing the current, on 
the one hand, and to the community consuming it on the other, 
opens a field of thought and discussion quite beyond the possible 
limits of a single paper. 

I must, therefore, touch but briefly the outlines of this field, 
with the hope of thereby suggesting questions that will bring 
out an interchange of view along practical lines. 

There is a twofold object which must be accomplished. First, 
the investment of capital must be made profitable to the in- 
vestors, and second, the community must be served in the best 
possible manner at a minimum cost. 

No new or improved electrical equipment of either street rail- 
way or light company makes its appearance that the community 
does not demand and the enterprising manager desire to supply. 
If the company does not respond, the community then demands 


3Abstract of lecture delivered before Eng. Dept., Purdue Universin. A 
seas: ion of the Toledo plant is omitted, having given very fully in 
ectrical Engineer, Jan. 6, 1807. 
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that they give way to some other company who will do so. Fail- 
ing in this, the cry goes up for municipal ownership. 

The community gives little thought to the financial condition 
of electric or even other quasi-public corporations, but is ever 
demanding more—more. This is American, and we are put on 
our mettle to meet these conditions. Now, how shall they be 
met? The fact remains, and must be recognized, that there 
exists a growing distrust of corporations. The question is: 
What has brought this about? Who is responsible for it? Can 
the condition be changed and bettered, and, if so, how? 

Let us look at it first from the point of view of the corporation, 
and as the experience of one is largely the experience of all, 
I will tell you something of conditions regulating corporations 
in Ohio, and also something of the company and plant which 
I represent. 

It will, of course, be understood that power plants are not 


_ brought into existence until preliminary arrangements are made 


for their operation in carrying on the street railway or electric 
light business. For this purpose corporations are generally 
formed under the laws of the State where the business is to 
be transacted. The laws of the State of Ohio authorize any 
five persons resident within the State to incorporate by setting 
forth the name they desire to assume, the kind of business to be 
pursued, the county in which the business is to be conducted, 
and the amount of capital stock it is expected to employ. 

If the incorporation is allowed, a certain percentage of the 
capital stock must be subscribed, and a certain percentage paid 
in, after which, by following given forms as to opening books 
of subscription, giving notice, etc., the stockholders may or- 
ganize, elect officers, who must qualify under oath, and then they 
may proceed to transact business. 

Such corporations may acquire the necessary real or personal 
property rights and franchises, make contracts, sue and be sued, 
etc. They may also issue bonds, not exceeding the amount of 
their capital stock, and mortgage their property to secure the 
payment of the same. 

Municipalities in our State are authorized to enter into con- 
tracts with corporations thus formed, granting the use of streets 
for laying down and maintaining tracks, and for the erection 
of necessary poles and wires for their operation, and also for the 
erection of poles and wires, and the laying of conduits, for the 
operation of electric light and power companies. ° 

Street railway companies are first required to procure the 
consent of the owners of the majority of the feet of the lots 
and lands fronting upon each street sought to be used. Bids are 
then invited as to the price to be charged for carrying passen- 
gers, and the grant is then awarded to the person or company 
agreeing to carry passengers at the lowest rate of fare. 

When this is determined and the other terms and conditions 
are agreed upon, the grant can be made for a term not exceeding 
twenty-five years. No limitation is placed upon the life of the 
corporation as a corporation, but only upon the length of 
lime it may hold the grant. The statutes, however, provide for 
the renewal of such grants, and this operates as a safeguard for 
the municipality, inasmuch as it may require such rates of fare, 
and other terms and conditions as it sees fit, before granting 
such a renewal. 

With the electric light companies, no consent of property 
owners is required, and the maximum prices they may charge, 
are fixed by council, for such length of time as council sees fit; 
but a limit is always fixed, generally from five to ten years. 

In this case, also, the company may have a perpetual exist- 
ence as a corporation, and the municipality is safeguarded by the 
right to fix the price charged for lights at the expiration of such 
a period. 

After describing the Toledo lighting and railway plant, Mr. 
Lang continued: This is a brief picture of changes made neces- 
sary primarily by lack of knowledge on the part of those who 
had labor and, presumably, skill to sell—mistakes, to be sure, 
that might be expected in the haste with which we have en- 
deavored to develop and utilize that subtle and mysterious force 
called electricity. 

Vast sums of money have been expended—some of it, it would 
seem, unnecessarily wasted. 

But can we say that the future will not prove it worth to the 
community all that it has cost? 

I venture the statement, however, that could some of the own- 
ers of street railways formerly using horse power, or some of the 
capitalists who ventured investment in the earlier electric light 
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plants, have foreseen the almost fabulous sums of money re- 
quired to convert or construct the same, and the long time they 
would have to wait—and may still wait—for profits, there would 
have been much more caution, and much less progress. 

Once entered upon, there was no convenient stopping place, 
dnd in many and many an instance none has yet appeared. But 
we can say this is American—truly American. 

What has been said applying specifically to the street railway 
plant is equally applicable to electric lighting plants so far as the 
power house, repair shop, and overhead lines are concerned. 
Each furnishes power useful to the citizen, and each should be 
made profitable to its owners. 

As before stated, they are each closely related to the munici- 
pality, and the community expects and demands the best possible 
service at the minimum of cost. 

How can this be accomplished? It must be borne in mind 
that many existing power companies (meaning of course street 
railway and electric light companies) have passed through very 
costly experiments growing out of crude machinery and appar- 
atus they were forced to buy, and inexperienced and incompetent 
persons employed to install and put the same into operation. 

Finding that expenses were exceeding revenues, and grasping 
at every promising improvement offering greater economy, 
change after change has been made, and is still making, to reach 
better results, all of which has required increased capital stock, 
and the issuing of more bonds. 


There was no other way to avert failure and avoid the sheriff, 
and thus many companies have gone forward, piling up debt 
upon which interest must be paid, and still the end is not yet. 
Every new plant installed possesses some new features that offer 
better service, with greater economy, and thus forces existing 
plants to again remodel and change and create more debt and 
consequent increased interest charges. 

It is thus plain to be seen that the cost to the consumer must 
remain largely unchanged, except in a few communities where 
the above mentioned conditions have not so largely prevailed. 

A condition such as this is, of course, unfortunate, both for 
the community and for the company; and no doubt leads to 
much discussion of the question of municipal ownership of these 
properties. Vainly believing that the cost of such service can 
be materially reduced and profits proportionally increased, 
municipalities desire to reap the supposed harvest. This I believe 
to be erroneous under present forms of society and government. 

Can we expect that the addition of hundreds of men to the 
city pay-rolls, or the tempting opening of scores of positions to 
be farmed out at each municipal election will, in any respect, 
improve our condition? 


For one, I do not believe that municipal ownership of such 
properties is wise in any sense nor that much will be done in this 
direction, especially if private corporations keep pace with the 
best methods of service and offer reasonable rates. 

I am one who believes that the community will deal with these 
corporations fairly, if the corporations will be equally fair with 
the community. Some corporations are too exacting—too much 
inclined to reap a harvest of quick return by way of dividends, 
and provide a rapidly accumulating sinking fund to wipe out 
original investment. 

This method, though Yankee-like, and generally called busi- 
ness-like, is not the prudent or wise way of handling corporations 
dependent on the public for their existence. A better way, it 
seems to me, is to take the public into your confidence, deal 
fairly and even generously with it, give the best possible service 
at the smallest profit consistent with a fair return on the invest- 
ment, and reasonable provision for meeting outstanding obliga- 
tions and future depreciation, in which event the community will 
deal fairly with you. 

Citizens should be made acquainted with all the conditions 
governing properties of this kind, should be informed of the 


reason for incurring the debts which generally exist, and of the | 


annual and contingent burdens we assume. Fulfilling these con- 
ditions, fair prices will usually be allowed for transporting pas- 
sengers upon our railways, and for power and light supplied. 

Where the company is left free to fix its own prices, no ad- 
vantage should be taken, but a reasonable and just charge should 
be made, as above indicated. The tendency of the present age 
is toward lower prices for labor, as well as for the product of 
farm and factory, and lower interest on money; and electric 
power companies must meet it. 

To do this no better method can be found than by consoli- 
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dating under one roof all electric power companies where condi- 
tions are favorable. Re-equip with the latest and best types oi 


‘machines for generating current, rearrange circuits for better 


power distribution, introduce better lamps, repair and keep in 
good order all the apparatus appertaining to the street railway 
and light plant. Give the best of service. 

There is frequently no other way this can be done but through 


‘consolidation, and this can be accomplished without criticism 


or objection on the part of the community if followed by re- 
duced cost to the consumer with first-class service rendered. 

Corporations, like individuals, sometimes make mistakes and 
through miscalculating the expense of construction and opera- 
tion, or in the eagerness to secure grants or for various other 
reasons, they assume these contracts upon terms, and at rates 
and prices, too cheap to permit giving the best of service, with 
the result that great dissatisfaction is expressed by patrons and 
citizens generally, and the warfare between the city and com- 
pany begins. Furthermore, when such corporations have rea- 
sonably profitable contracts, they are sometimes mismanaged by 
their avaricious owners, scanty service is rendered their patrons 
and the result is the same. 

Again, municipalities in some instances, through the prejudice 
or political aspiration of their governing boards, seeking advan- 
tage by every method known to their officials, harass corpora- 
tions and thus force them to retaliate by giving poor service. 

Now, gentlemen, do you perceive the call for your labor and 
efforts? It is here where your skill is in demand, here where 
it is in your power to work out the problems which will aid in 
putting this class of property into more profitable operation 
satisfactory alike to owners and to the community. 

The power house, repair shop, cars, track, and lines are the 
dividend producers, when skilfully and intelligently constructed 
and operated, and you are needed to carry on this work, needed 
now, perhaps, more than ever before, to pilot safely to a dividend 
basis plants of companies already existing. Needed also. to 
wisely inaugurate other enterprises of a similar nature, and thus 
extend still further the uses and advantages of this wonderful 
power. 

The first consideration of every person as he enters the mar- 
ket to sell his labor, or to invest his money in commercial pur- 
suits, is, how large a return can I obtain, either from labor 
alone or from labor combined with the investment of capital? 

Either field is legitimate and proper, but by far the wider is 
that opened for the sale of labor, and its reward (if the labor 
be of a high order) is abundant and certain. Investment of capi- 
tal with hope of great returns is speculative and uncertain. lf 
returns are steady, they are generally moderate. 

To rise above the mediocre in the sale of labor, one must 
either be a born genius (which most of us are not), or he must 
have an ardent love for his profession, and be fully equipped for 
its practice. 

I know of no field more promising than the electrical. In it 
young men of energy, perseverance and devotion can make a 
good living and perhaps acquire a competency. 

I have briefly indicated some of the problems which will 
confront you when you have entered into active service. 

It is needless to say that you cannot be too well prepared to 
meet them. 

Your ability and education, however, are not the only quali- 
fications necessary to possess in order to succeed. Without an 
honest and faithful and constant devotion to the interest of 
your employer no permanent success will be attained. 

You are now acquiring scientific and, as far as possible, practi- 
cal information in electrical engineering. Some of you will be 
called to manage electrical properties, to finance them, to look 
after municipal, county, or State legislation. The broader your 
information concerning the subject, the higher the degree of 
usefulness you will attain. 

There is, to the student, every incentive for faithful, indus- 
trious work. The possibilities are unlimited and the reward 
ample. 


— 


NEW YORK CITY.—The Fire Department is to have 2 
complete telephone system, every box being made a telephone 
station, and the telephone will be used for second and third 
alarms and ambulance calls. The work of equipment is to begin 
at once on Broadway, from Fifty-ninth street down. 


ELECTRIC HAULAGE & MFG. CO. has been incorporated 
under the laws of Indiana, with a capital stock of $10,000. 


December 29, 1808. ] 
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Lake Submarine Boat “Argonaut.” 


HE submarine boat “Argonaut,” the first vessel ever built 
which has navigated the surface of the ocean and crawled 

over its bottom, is only 36 feet long and ọ feet beam. This small 
craft has traveled over 1,500 miles during the past year under 
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“ARGONAUT” IN DRY DOCK AT BALTIMORE. 


her own power in all sorts of weather while cruising on the sur- 
face, and over all kinds of bottom while submerged, and has 
completely proven the practicability of vessels of her type as to 
seaworthiness, habitableness and navigability when submerged. 
She is a radical departure from all submarine vessels hitherto 
constructed or proposed, and it is to these differences that she 
owcs her great success. The principal features of the “Argo- 
naut” are, (1) her means of travel while submerged: (2) means 
for allowing the divers to pass in and out of the vessel while 


STERN VIEW OF “ARGONAUT,” SHOWING GUIDING WHEEL 
JOURNALED IN RUDDER. 


submerged, and (3) means to provide an ample supply of air 
while beneath the surface. . 

In all previous submarine vessels. the attempt has been made 
to navigate between the surface of the water and the water bed. 
The difficulties of navigation in this manner are much akin to 
those met with in acrial navigation. In the first place, it is 
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necessary to.maintain a perfect equilibrium and trim; submarine 
currents are as erratic as aerial currents and tend to affect the 
course of the submerged vessel; the wave motion also tends to 
destroy both trim and equilibrium. The majority of these ves- 
sels have been designed to dive like a porpoise, and then be 
controlled by vertical and horizontal rudders, or vanes placed 
on the sides to regulate their depth of submergence. Mr. Simon 
Lake, the inventor of the “Argonaut,” worked many years in this 
line, and has taken out several patents with the above objects in 
view; he has designed various automatic appliances for regulating 
the depth of submersion, maintenance of trim, etc., etc., but did 
not embody any of these features in the “Argonaut,” as he in- 
forms us he became convinced with his previous experiments in 
the submarine line that they were entirely unnecessary in waters 
adjacent to our coasts, as the depths are not so great but that 
traveling on the bottom direct is practicable, and they added 
enormously to the cost of a submarine vessel. There was also 
always the danger of failure of automatic appliances in critical 
times, even if someone should finally succeed in getting them to 
work entirely satisfactorily, which he admits is questionable. 
The “Argonaut” therefore, is designed for two methods of 
traveling, viz., on the surface of the water, and on the bottom. 
On the surface she is propelled and steered as is the ordinary 
screw propeller. On the bottom she is propelled either by the 
screw propeller or by her large side-driving wheels, and guided 


“ARGONAUT” ON THE BOTTOM OF THE ATLANTIC. 


About five miles southeast by south of Cape Henry, off Virginia beach in 
about five fathoms. 


by a third wheel journaled in the rudder. In soft bottom, the 
driving wheels are allowed to revolve loosely, and the propeller 
is used to push her along. In hard bottom or against strong 
currents where it is necessary to have considerable weight on 
the wheels to prevent her being carried out of her course, the 
wheels are the most effective. They are positively driven by a 
Hindley worm and worm wheel operated by a gasoline engine. 
This engine is used for both surface and submerged cruising. 
It is a 30 h. p. White & Middleton engine, and has some special 
features to ape it to the work. When submerged, the air sup- 
ply for running the engine is drawn through a pipe or hose ex- 
tending to the surface, as seen in one of the figures. The burnt 
gases escape in the same manner. This in addition to furnishing 
a much cheaper power than storage batteries, has the additional 
advantage of furnishing an abundance of fresh air to the crew 
below. As the in-flow air pipe leads directly into the forward 
part of the living quarters for the crew in the “Argonaut,” this 
in-flow pipe is 2 inches in diameter, and as the engine while run- 
ning draws its supply of air from the after portion of the liviin 
compartment. this gives a constant flow of air through the vesse 
equal to the volume consumed by the engine (about 50 cu. ft. 
per minute). Mr. Lake had intended to use storage batteries in 
submarine cruising, but is so well pleased with the gasoline 
engine that he will continue to use it in all future boats built 
for commercial purposes. In vessels designed for war, where it 
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is not desirable to have any buoys or pipes showing on the 
surface, he will of course use storage batteries. 

-In traveling over muddy bottom or in quiet waters, the weight 
on the wheels is not over a couple of hundred pounds, but in 
strong currents or when there is a heavy sea running in shallow 
water, it is sometimes necessary to admit considerably morc 
water ballast. While submerged off Virginia Beach last summer 
in about 30 feet of water, it was found necessary to admit con- 
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VIEW LOOKING UP UNDER BOW OF “ARGONAUT,” SHOWING 
EXIT DOOR FROM DIVERS’ COMPARTMENT, USED WHEN 
SUBMERGED, AND LARGE DRIVING WHEELS. 


siderdbly more than 1,000 pounds of water additional to keep 
her on the bottom. This was owing to the fact that there had 
recently been an “easter” and there was considerable “ground 
swell.” 

This knowledge of wave motion and ground swells convinced 
Mr. Lake more than anything else that the old method of at- 
tempting to travel between the surface and bottom will fail at 
sea or in rough waters, even though they might succeed in 
finally controlling them in smooth waters. 

The “Argonaut” has traveled over bottoms so soft that the 
divers when leaving the boat would sink nearly up to their 
waist in mud, yet she was so nearly buoyant that the wheels did 
not byry over six inches. She has run up and down steep hills 
and across dredged channels. She will climb over any obstruc- 
tion she can get her nose over, owing to the fact that she is so 
very buoyant. 

She is divided into four compartments. One is called the 
living room, in which are placed the engine and all the machin- 
ery. There is also a divers’ room with a door opening out- 
wardly in the bottom; also an air lock and a forward lookout 
compartment. The machinery consists, in addition to the en- 
gine, of a 3 k. w dynamo for lighting the interior, and also to 
run the 4,000 c. p. searchlight placed in the extreme bow (which 
is used for the purpose of lighting up a pathway in front of the 
vessel as she is rolling along over the bottom); a power and 
hand air compressor for charging the compressed air reservoirs 
and supplying air to the divers; power and hand water ballast 
pumps, and power and hand hoisting apparatus for lifting the 
two heavy downhaul weights or anchors. 

When the divers wish to leave the vessel while submerged, 
they enter the divers’ room and close the door behind them. 
which closes on rubber packing and is airtight. Compressed air 
is then admitted into the compartment until the air pressure 
within the chamber equals the water pressure without. Then 
the bottom door is opened, and of course no water can enter 
the chamber while the air pressure is maintained. yet the divers 
may readily pass out or in. ` 

The “Argonaut” belongs to the Lake Submarine Company, 
with offices at No. 11 Broadway, a company formed for the pur- 
pose of exploiting Mr. Lake’s inventions in the submarine line, 
and it is proposed to build vessels of this type for various com- 
mercial purposes. The principal one of these will be that of 
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locating and recovering the cargoes of sunken vessels. Ar- 
rangements are about being completed to construct a vessel 
about 100 feet in length for this purpose. She will be of the 
same general style as the “Argonaut,” and will be provided 
with all the necessary wrecking appliances, sand and coal pumps, 
powerful derrick, hoisting apparatus, greater speed capacity. 
sleeping compartments, more deck room, carrying capacity, ete. 

These craft are also adapted for submarine torpedo boats, 
pearl and sponge fishing, laying submarine foundations and 
various other engineering purposes. 

All experiments have been carried on publicly and many people 
have made descents in the “Argonaut.” She is now laid up for 
the winter months at ‘“Manning’s” Dock, Erie Basin, Brooklyn, 
where she may be inspected by interested parties. Patents have 
been taken out in the United States and all important foreign 
countries, and in view of her many ‘successful trials during the 
past year it is only fair to assume that submarine navigation is 
now beyond the experimental stage and that the next few years 
will see many of these amphibious craft at work. 


A Three-Phase Inclined Plane Road, Mont-Dore, 
France. 


A RECENT installation in the Puy-de-Dome, France, shows 

how readily electrical methods can be applied to “funicular” 
or inclined plane railroads, especially under conditions adverse to 
the use of other power. Mont-Dore is a thermal centre in that 
region, lying deep down in the valley, while up on the crest of 
the hills, on the Capucin plateau, is a fine forest, furnishing alike 
a health resort and a place for excursions, but hitherto difficult 
of access. As there is abundant water supply in the neighbor- 
hood, it was deemed unnecessary to employ steam power, -and 
the plan was selected of attaching a fixed motor to the cable 
system. The generating plant to furnish current to the motot 
has been erected on the canal tapping the River Dordogne at 
a point where there is a constant flow of about 550 litres per 
second, about two miles distant from Mont-Dore, the canal it- 
self being about 2,500 feet in length. The water is carried to 
a power plant where a Breniet-Neyret turbine of 180 h. p. drives 
an Oerlikon three-phase generator, with flexible coupling, mak- 
ing 500 revolutions per minute and delivering current to the 


THREE-PHASE INCLINED PLANE RAILWAY, MONT-DORE, 
FRANCE. 


line at 3,600 volts, the output per phase being 12 amperes. The 
frequency is 50 periods per second. The rotating part of the 
machine carries no wire. The generator is excited by a small 
bipolar machine of 50 volts and 12 to 15 amperes. A small 
transformer in the station furnishes the current required there. 
The current is delivered to the line from a small switchboard 
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without change of pressure. The line is about two miles in 
length, and consists of three bare wires of 4 mm., of silicon 
bronze, held by double petticoated procelain insulators and car- 
ried by wooden poles. At each end there are lighting arresters. 
The receiving motor is in a station at the top of the inclined 
plane and is attached to the cable drum. With its armature run- 
ning at from 400 to 490 revolutions per minute, the motor de- 
livers from 85 to go h. p., taking 3,400 volt current di- 
rect from the line. The motor requires no attention and 
it is stated that it is only about half the weight of a 
‘continuous current motor to do the same work. There 
are two cars on the track, which is single, with one turn 
out of 38 metres for the passage of the cars in different direc- 


DIAGRAM OF WATER POWER GENERATING PLANT, MONT- 
DORE ROAD. 


tions. The track is 3 feet 3 inch gauge. Each car will accom- 
modate 50 passengers. Every provision has been taken for the 
control of the electrical apparatus and for braking the cars in 
case of any sudden stoppage of current. The grades on the in- 
cline range from 26 to 56.1 per cent., and there is a difference 
-of nearly 600 feet between the termini, the upper point being 
about 4,000 feet above sea level. 

There are a great many places in the United States, as is 
‘being shown at Niagara, for example, where similar methods are 
applicable, and it is believed that such roads or inclined planes 
-operated electrically will become numerous. 


Practical Points in Street Railway Engineering.’ 
BY W. A. HARDING. 


“THE choosing of a suitable car and equipment in the past 
consisted of buying car, truck and motor, without any ref- 
erence as to their suitability to each other, and car or truck 
would have to be rebuilt to fit. I remember a company that 
bought long 36-foot combination cars, closed in the centre and 
open, with seats, at each end, having two massive four-wheel 
centre pivot trucks, and put in two 15 h. p. motors. Grades 
were from 3 to 12 per cent. It was only a short time before the 
motors were completely roasted. The company then went to 
the expense of cutting the body down to two-thirds size, taking 
one truck and lengthening out to 7 feet, and putting in two 15 
h. p. motors. The equipment now ran very satisfactorily, but 
owing to poor construction of the car body, they would “hog- 
back” in a very short time, necessitating constant renewals of 
subsills, etc. 

Now, what cars shall we use? Take a supposed case. For 
winter the public demands a five-minute schedule and the aver- 
age load is from 25 to 35 people, during rush hours, say, 100 
people per load. We do not want to haul around a large car 
empty half the day, so we will put on a 22-foot car as large as is 
advisable for a single truck, with two motors and large and 
roomy platforms; if in a cold climate, preferably vestibuled. Now 
if the cars should be a little crowded, the platform would always 
accommodate a few. When the rush comes on, one or two trail- 
ers could be added for a few hours. If quickness and dispatch in 
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unloading are not the predominating features, or too many 
transient passengers, a large double truck trailer car is in my 
mind much the better. They are easier for motormen to handle 
than two single truck cars, easier to ride, easier on the track 
joints, require one conductor in place of two and can make 
much faster time. 

A word as to trucks. They should be built with the side bar 
in one piece having no bolts or rivets, except where the cross- 
braces for hanging brakes are placed. Brakeshoes should not 
be hung on links, but in such a way that they cannot kick and 
will take up their own wear. An average wheel-base of 8 feet is 
proper for single trucks when under a 22-foot closed body, or 
10-seat open bench car. 

The motors should be carefully chosen for the work to be 
done. A powerful motor if put under a light car hauling trailer 
will slip the wheels on the track and the car will not make suff- 
cient speed; but if car body, trucks and motor are of sufficient 
weight to get the best traction, the train will now make faster 
time. The bearings of the armature should be large and fed 
from below with wick feed from oil, with box above to hold wool 
waste with additional oil in place of the usual plan of dope. 
Such bearings should be built outside of the motor frame and 
also protected by large circular discs to prevent the oil from 
working into the motor. 

The commutator should be made of good drop forged copper 
bars, the diameter to be as large as possible. In G. E. 800 we 
use a bar 134 inches high. By using soft amber mica between the 
bars, the commutator wears smooth and keeps it polished. The 
number of slots in the armature should be kept as low as pos- 
sible, it being cheaper to make repairs when four to six coils 
can be put into one slot; also coils should be machine wound, a 
thing not possible with all our armatures now. 

A motor, if carefully kept clean, the brushes properly treated 
and changed each night and not abused unnecessarily by the 
crew, will last without rewinding for from four to five years, 
and even longer. With proper attention to brushes, commu- 
tators of the modern type should wear not more than % inch 
per year. 

How are we to get the voltage raised at a distant point of the 
line where it is required for only a few weeks in a year? The 
cost to install a storage battery or booster, or to put up more 
wire, is all out of proportion to the returns. Take one of your 
dynamos with a capacity equal to the load demanded at this 
particular point. Change your two switches to double throw. 
When thrown up all connections are for running as a dynamo 
on the switchboard in the usual way. By throwing blades down, 
the + of machine is thrown onto an auxiliary bus-bar and the — 
onto the positive main at the switchboard, making this particular 
dynamo in series with the station. The equalizing switch is left 
open; the field wires are not altered. The dynamo 1s now run 
at whatever voltage you need, may be 200 or 300. The feeder 
that goes out to the point of the line where you wish voltage 
raised is now thrown onto this booster, as we must now call it. 
Again, if the feeders are properly adjusted, a switch and fuse 
can be put in between the circuit breakers of several sections 
and a whole district raised in voltage, if only for a few hours 
during rush time. As the station usually holds a reserve unit, 
there is no additional outlay or expense needed. In case of a 
breakdown or disabled generating unit, the boosting would be 
discontinued until such time as repairs were made. 


Electric Automobiles on Fifth Avenue. New York 
City. 

The Third Avenue Railroad Co., through three of its prin- 
cipal stockholders, has bought out the old Fifth Avenue Stage 
Line. It will abolish the horses and operate the service with elec- 
tric automobiles. The line should prove a howling success. Fifth 
avenue is now paved with asphalt for miles, from one end to 
the other, and the opportunities of a paying passenger traffic 
are immense. The Third Avenue Co. have recently made heavy 
contracts with the Westinghouse Co. for the electrical equip- 
ment of its car lines, and will therefore be in a position to 
charge and handle its automobiles very cheaply. By means of 
these stages, also, the company will be placed in a better position 
to compete with the Metropolitan Street Railway Co. for busi- 
ness. 


—_—$<—$ 


ACME ELECTRIC LAMP CO. has been incorporated under 
the laws of New Jersey with a capital stock of $500,000. 
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The Safety Third Rail Electric System at Man- 
l hattan Beach, New York. 


HE system of the Safety Third Rail Electric Company, of 

_ New York, is now being installed at Manhattan Beach, for 
the Manhattan Beach Hotel & Land Improvement Company, 
for which the company has a contract to install an electric light 
and power plant, comprising about 800 h. p.; the power station 
will be completed on or about April 15, 1899, and the system, 
which is to be operated during the present winter, will be com- 
pleted on or about February 1, 1899. 

A great deal has been said in our columns relative to this 
system several months ago, and a full description of its work- 
ings was illustrated in our issue of April 7, 1898. 

The work already started will be completed about January 15, 
1899. The delay in the demonstration will be due to the non- 
delivery of the car body, all other material being on hand, and 
the system now being installed. A force of workmen has been 
at work upwards of four weeks, and material progress has been 
made. 

On or about January 15 invitations will be sent from the office 
of this company to the leading railroad managers and electrical 
experts to witness the opening of the demonstration,. and the 
company will be pleased to hear from any of those interested. A 
public invitation will be given through the columns of this paper. 


An American Railway Map forthe Paris Expo- 
sition. 

A special dispatch from Chicago of Dec. 21, says: Thirty rail- 
roads were represented at a meeting held at the Grand Pacific 
Hotel to consider a plan proposed by Charles B. Maugham for 
a joint exhibit at the Paris Exposition in 1900. The plan sug- 
gested is to construct a large scenic map that shall show the 
route of every railroad in the country by electrical devices, 
and on which the elevations and natural features of the sur- 
rounding country will be shown in proper proportion and color. 
Secretary McGibbon, of Commissioner General Peck’s office, was 
present and said that if the railways took up the matter the 
French Commission would undoubtedly give the space required. 
The representatives of the various railroad systems discussed the 
project thoroughly. It was decided to raise $100,000 for the 
exhibit. A committee was appointed to act with Mr. Maugham 
for the purpose of interesting other railroads in the project and 
securing the money needed to carry out the ida. 


Lightning and Lightning Arresters. 


R. ALEXANDER J. WURTS, of the Westinghouse Elec- 
tric Company, of Pittsburg, Pa., read a paper on Nov. 22 
before the Electrical Section of the Franklin Institute, on “Light- 


ning and Lightning Arresters.” Mr. Wurts said in substance: 
In earlier days, when people were more superstitious than now, 
fires were lighted and bells tolled, to drive away the dreaded 
lightning; but when Benjamin Franklin established the identity 
between lightning and electricity, people were glad to accept the 
results of his experiments and adopt so reasonable a device as 
a lightning rod. The lightning rod was a reasonable device at 
that time, because the public mind was ripe for it, and Franklin 
had shown that not only would the rod prove a good conductor, 
but that points on its upper terminals would in certain circum- 
stances, prevent the lightning discharge. Experiments were 
then shown, illustrating these principles. But now, after 100 
years’ experience, and with statistics before us, this means of 
protection has lost much in popularity. Aside from public 
buildings and houses of the less intelligent class of people, the 
rod is rarely seen. Statistics show that in nine years, ending 
1893, in the United States, there were 4,175 fires, with a loss of 
$14,000,000. During ten years, ending 1893, there were 2,679 
barns, 129 churches and 831 dwellings struck by lightning—less 
than 100 dwellings a year out of the millions in this country. 
During five years, ending 1894, there was a maximum loss of 
336 lives. These figures are certainly not alarming, but do seem 
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to warrant in general the use of the lightning rod. : Therefore 
the speaker recommended this device for costly and prominent. 
buildings, for tall monuments, church spires, brick chimneys, 
etc., especially in rural districts. 

Experiments were then shown to illustrate how the lightning. 
stroke gathered into a bolt. It was also shown that the kind of 
metal of which the rod is constructed is of small importance. 
Globular lightning was thought to be a fact, and a letter was 
read from an eye-witness. Some interesting experiments were 
then shown, illustrating the damage done to electrical apparatus. 
during the thunderstorms. Various devices which had been. 
designed for the protection of dynamos and motors were ar- 
ranged on the experimental table. 

In conclusion Mr. Wurts stated that although much has been. 
learned in recent years about lightning and atmospheric elec- 
tricity, nevertheless there are still mysteries to be solved in this 
fascinating field of natural science. 


Torpedo Militia.' 
BY COLONEL EUGENE GRIFFIN, U. S. A. 

[~ the planting of the torpedoes for the defence oi our sea- 

coast cities during the war, it was found that the engineer 
soldiers upon whom this work devolved were entirely inade- 
quate in numbers. This was not unexpected, as the Board of 
Engineers and the Chief of Engineers had previously stated in 
official reports that the Battalion of Engineers mustered far tov- 
few for this important work. 

Volunteer Electrical Corps in various cities and towns were 
organized, and under the direction of the engineer officers in 
charge, the work of planting the torpedoes was mainly done by 
these electricians from civil life. This volunteer work was even 
carried further, and in Boston, for example, the Volunteer Elec- 
trical Corps included a division for steam engineering to place 
and operate steam engines for searchlights, etc., a division for 
outside wiring to run telegraph and telephone lines connecting. 
range finder positions with commanding officer’s post, and elec- 
tric wires from dynamo to searchlights, to magazines, to case- 
mates, etc., a division for inside wiring to run wires for lighting 
magazines, casemates, etc., boat divisions to man the boats for 
placing the mines, and a division of high explosive men to load 
the mines. 

It was an acknowledged fact that these volunteers were more 
efficient than the regular soldiers, which was to be expected, as 
it was regular everyday work for the volunteers, and unusual 
work for the soldiers, for which drills could not prepare them as 
daily work had prepared the volunteers. Moreover, as a rule, 
the volunteers were a higher class of men than the soldiers. 

These are very interesting facts, when we consider how im- 
portant it is that our seacoast cities be promptly protected by 
torpedoes in the navigable channels upon the outbreak ‘of war 
with a maritime power. 

If we are to depend upon electricians from civil life, we should 
recognize this necessity and prepare for it in advance. 

The Secretary of War should appoint a board of officers to 
collect data in reference to what was done in the way of planting 
torpedoes at the outbreak of this war, and to recommend what 
changes, if any, are necessary in our present system based upon 
our past experience. 

Each engineer officer in charge of the torpedoes in any one of 
our harbors should be required to report: 

(1) How many torpedoes he planted. 

(2) How long it took him to do the work. 

(3) What force he had to do it, how many engineer soldiers, 
how many men from civil life. 

(4) How much of the required material he had on hand an¢ 
how much it was necessary for him to secure after the declara- 
tion of war. 

(s) How much he was delayed in his work in waiting for this 
material. 

(6) How much improvised or irregular work he was obliged 
to execute because of the impossibility of securing the proper 
material. 

(7) How many torpedoes should have been planted to com- 
plete the defence as required by the official plans. | 

(8) How long it would have taken to plant such total number 
of torpedoes had all the required material and all the needed 
men been available. 


1Notes of suggestion made before the New York Electrical Society. 
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(9) What would be the total number of men required under 
the conditions of the foregoing question. 

(10) What was found to be the relative efficiency of the engi- 
neer soldiers and electricians from civil life in this work. 

(11) What would be his recommendation as to the employing 
of electricians from civil life in case of another war. 

If it be deemed best to depend upon electricians from civil life, 
a volunteer organization or torpedo militia should be organized. 
The English have such an organization; it has been suggested 
previously for us. 

It may be a State Militia, but it should be a United States 
Militia. 

The first thing to determine, however, is as to the necessity 
for such militia, and this question such a board of officers as is 
proposed ought to determine. 

It is a most important question for the interests and welfare 
of the people of our sea coast cities directly, and for all our 
people indirectly. 

If the torpedo militia is needed, it can be organized with 
promptness and efficiency. 


Lighting Affairs in Brooklyn, N. Y. 


Kings County Electric Light and Power Company stock sold 
at 151 and was strong on published reports to the effect that the 
company will be in the Whitney combine. Work is being 
pushed on the Gold street power house of the company in 
Brooklyn. The greater portion of the machinery has been in- 
stalled, and the power house will be completed and ready for 
business about the first week of February. It will begin opera- 
tion with a capacity of 10,000 horse power, but in the near future 
this will be enlarged so that the Gold street power house will 
be the largest in Greater New York. The company has capacity 
on the property purchased to install a plant with more than 
100,000 horse power, which is 20,000 horse power larger than 
the mammoth plant now being erected by the Metropolitan 
Street Railroad at Ninety-sixth. street. The work of connecting 
the conduits laid by the Kings County with the Edison plant 
is now under way, and shortly after the first of the year the new 
business contracted by the Kings County Company will be sup- 
plied by the Edison plants. 


Exports of Electrical Material from New York. 


The following exports of electrical material are from the port 
of New York for the week ending Dec. 13: Argentine Republic 
—z200 packages electrical material, $8,447; 89 packages electrical 
machinery, $9,203. British West Indies—63 packages electrical 
material, $3,135. British Possessions in Africa—16 cases elec- 
trical material, $275. Brazil—1 case electrical material, $24. 
British East Indies—s5 cases electrical machinery, $183. Bremen 
—8 packages electrical material, $1,791. Cuba—z29 packages 
electrical material, $641. Ecuador—1 package electrical mate- 
rial, $12. Hayti—2 cases electrical material, $207. Hamburg— 
63 packages electrical material, $3,089. London—31 packages 
electrical machinery, . $4,504. Odessa—4 cases electrical mate- 
rial, $110. Puerto Rico—26 packages electrical material, $1,- 
213. St. Petersburg—4 cases electrical machinery, $983. Vene- 
zuela—1 case electrical machinery, $38. 

The following exports of electrical materials are from the port 
of New York for the week ending Dec. 20: Antwerp—I5 cases 
electrical material, $1,281. British Australia—683 packages elec- 
trical machinery, $12,446. Berlin—3 packages electrical ma- 
chinery, $606. British West Indies—2 cases electrical material, 
$114. Brazil—131 cases electrical material, $2,941. China—1 case 
electrical material, $35. Chili—sq4 cases electrical material, $1,- 
os9. Christiania—34 cases electrical material, $3,815. Dutch 
West Indies—4 cases electrical material, $62. Havre—28 pack- 
ages electrical machinery, $800; 7 cases electrical material, $400. 
Hull—3 cases electrical material, $363. Japan—zi cases electri- 
cal material, $683. London—z236 packages electrical material, 
$9,596. Langesand—1 case electrical material, $28. Newfound- 
land—3 cases electrical material, $56. Newcastle—11 cases elec- 
trical material, $1,400. Rotterdam—z2 cases electrical material, 
$216. Santo Domingo—o cases electrical material, $153; 1 pack- 
machinery, $639. St. Petersburg—4 cases electrical material. 
$336. Venezuela—rg cases electrical material, $216. Vienna—68 
packages electrical material, $200. West Hartlepool—1o pack- 
ages electrical material, $1,060. 
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The Influence of Mechanical Draft Upon the Oper- 
ating Expense of a Steam Boiler Plant. 
BY WALTER B. SNOW. 


Y far the most important of the factors connected with the 
operating expense of a boiler plant, is the cost of the fuel. 
When burned under suitable conditions, the decrease in its cost 
far outstrips its decrease in efficiency, so that the solution of the 
problem involves itself with the provision of the proper condi- 
tions. As a rule the cheap fuels, like the fine anthracites, re- 
quire for their combustion an intensity of draft, which the ordi- 
nary chimney is incapable of producing. Speaking of the chim- 
ney in this connection, Coxe asserts that “it is always very 
difficult, in fact almost impossible, to obtain with it sufficient 
blast to burn the smallest sizes of anthracite coal, which require 
a strong and concentrated draft.” It is here that mechanical 
draft presents itself as a solution, for it fully meets the most 
exacting requirements as regards intensity, costs far less for 
its installation than a chimney of equivalent capacity, and is 
capable at all times of producing the blast necessary for securing 
the best results in the fornace. 
What these requirements are is evidenced by the accompany- 
ing figures from careful tests by Coxe. 


RESULTS OF TESTS OF PEA AND BUCKWHEAT COAL. 
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These coals, which are among the smallest in size, were burned 
on a special form of traveling grate and the air pressure was 
maintained in a chamber beneath. 

It is noticeable that with a practically constant combustion 
rate and evaporative efficiency, the draft increases very rapidly 


as the size of the coal decreases. 
RELATIVE EFFICIENCIES OF VARIOUS COALS. 
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The comparative efficiency of various coals as determined by 
Barrus, is indicated in the accompanying table, which speaks 
for itself. The evidence in favor of burning low grade fuels is 
conclusive, so far as these results indicate. Such results can, 
however, only be secured by positive and intense draft. 

It is true that as the quality of the coal grows poorer and the 
size of the particles less, it becomes more necessary to provide 
some special form of grate or stoker for its proper burning. 
But even without an economizer to utilize the waste heat, the. 
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burning of cheap fuel by mechanical draft will, under perfect 
conditions, show a decided saving, after due allowance is made 
for fixed charges on the special furnace arrangements and for 
the cost of operating the fan. 
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sity. This is particularly true in the case of the modern forms oi 
under-feed and chain-feed machines. The forced draft method 
of mechanical draft is generally employed and the necessary ar- 
rangements are of the simplest character. 


ANNUAL SAVINGS RESULTING FROM BURNING CHEAPER FUEL IN 1,000 H. P. BOILER PLANT. 
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The possible savings with low grade fuels and mechanical 
draft are still further evidenced by the accompanying tables 
which show for a 1,000 horse power plant, the annual saving, 
based on 312 days of 10 hours each, which would result from the 
substitution of a cheaper fuel for, say, Cumberland coal, costing 
in round figures, $4 per ton, and evaporating 11 pounds of 
water from and at 212° per pound of coal. Under these condi- 
tions the annual fuel expense would be $19,568.00. If the assump- 
tion be made that a coal costing $2.50 and evaporating only 9 
pounds of water is substituted, the annual saving would be 
$4,621.00. The full cost of operating the fan even if the exhaust 
steam was not utilized and it required 1}4 per cent. of the total 
coal burned, would be only $224.00, and if this were charged 
against the saving it would still amount to $4,397.00, a sum 
sufficient to show a most creditable reduction in operating ex- 
pense, even if there was also charged against it any additional 
labor and the fixed charges on a complete equipment of special 
appliances for burning the lower grade fuel. 

In general practice a mere change of grate bars is sufficient 
to adapt a boiler for burning almost clear yard screenings by 
means of mechanical draft. 


_RESULTS OF OPERATION WITH [ CHIMNEY DE DRAFT. 


Total cost 
Coet Te ht & to- 
; : Number of Kach 
Time. Kind of Coat. Tons. a sed Kind « of cai ipa oe 
Sime Sas: a an | - —— -— GE oean 
{ 
Hard coal 
232 $1.25 ) 
Dec. 1, 1802 pipet $1,072.45 | : 
screenings: t 601.9 1.30 } 4,751.24 tons 
ise || Sacer | Meat | Be Ne 
t nut. i : Aaa 
Nov. 30. 1898 Soft nut, 1,750.6 2.90 | ¢ $9,084.92 
Soft nut. 1,445.75 2.40 
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RESULTS OF OPERATION WITH MECHANICAL DRAFT. 
— 


Hard coal | 1,209.95 


Dec. 1, 1888 screenings. | $1 30 
| Hard coal l 2,610.8 | 1.40 $5,356.24 §,018 tons 
to screenings : 
Hard nut. 3.02 : 350 $7,680.93 
Nov. 30, 1804 Soft nut 843.08 2.10 $2,333.60 
Soft nut. 265.9 | 2.20 


A reduction of over $125.00 per week, equivalent to $6,500.00 
per year, has been made in actual practice in the case of a 
boiler plant of 1,000 horse power, by the introduction of mechan- 
ical draft, and the burning of yard screenings with a slight mix- 
ture of Cumberland. 

A very interesting example of the reduction in fuel cost inci- 
dent to the introduction of mechanical draft is that now pre- 
sented. (See table above.) 

Although the annual coal consumption was increased, as was 
to be expected with the lower grade of fuel, yet a reduction of 
nearly 25 per cent. in the cost was effected. 

With the increasing interest in the possible reductions in op- 
erating expense, more attention is being turned to the mechani- 
cal stoker, both as a means of more economically and of more 
uniformly supplying the fuel tc the furnace. As incidental to 
its success, positive and automatically regulated draft is a neces- 
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A comparatively small high speed fan is generally employed 
for this class of work, and so located as to occupy no valuable 
space. 

In so far as mechanical draft is am absolute necessity to the 
operation of a mechanical stoker of the types just mentioned, 
such increase as is thereby secured may, to a considerable ex- 
tent, reasonably be credited to it. The inadequacy of the chim- 
ney for producing the draft for burning small anthracite coal has 
already been pointed out. 

The operation of a stoker is generally conducive to a reduction 
in the quantity of air required for combustion, which economy 
is in line with that resulting from the use of mechanical draft. 

Naturally, in a thorough consideration of the relative merits 
of chimney and mechanical draft, consideration must be given to 
first cost, and to the efficiency with which the fuel is burned, in 
addition to the discussion of the relative operating expense which 
has here been presented. It is also to be noted that when the 
fan is employed for draft production, the steel plate construction, 
the comparative lightness, the portable character and the absence 
of heavy foundations, render extremely simple its adaptation 
to the exact requirements. Being portable it is also salable, and 
hence an asset of real value as compared with the chimney. It 
may be used either for forced or inducèd draft and placed where 
it will occupy no valuable space. It may be operated by direct 
connected or belted engine or motor, and so proportioned as to 
produce any desired draft pressure. 

In operation, the fan is both positive and flexible, independent 
of the weather but capable of regulation to the finest degree and 
of adjustment to the necessities of the fire at any particular mo- 
ment. A mere increase in the cut-off of the fan engine brings 
about a result only secured with a chimney at the expense >f 
adding to its height, while a change in the fan speed alters both 
the volume handled and the intensity of the draft produced. 

The growing interest in the matter of mechanical draft pro- 
duction is the best indication that it is to become a close rival, 
if not a successor, of the present method—by means of a 
chimney. 


PATENT NOTES. 


A Valuable Electrical Invention. 


Mr. Frank M. Archer, of New York City, has found another 
use for electricity in the household, and in such a way that the 
present and future generations must look upon his name with 
gratitude and reverence like that bestowed for the same reasons 
by the sons of Erin on their patron saint. The appliance is de 
scribed in U. S. patent No. 616,049, bearing the title, “Electrical 
Bedbug Exterminator.” It comprises pairs of contacts in an 
electrical circuit, so arranged upon the frame of the bedstead 
that any insect promenading thereupon in a longitudinal direc- 
tion will meet with a horrible end. The inventor does not 
disclose what would happen to latitudinarian bugs. 


WILLIAMSPORT, IND. The Williamsport Water and 
Light Company has been formed, with a capital stock of $10- 
ooo, by J. H. Brown, B. O. Mayer and G. Mayer. 


December 29, 1808. | 


a AOT ew 
i 


CaACIEDY iB. 
Ae — iG iD At 
i : ath r 


ms 
ARET 


oOo qua 


Chicago Electrical Association and ‘ Wireless 
Telegraphy.” 

At the regular meeting of the Chicago Electrical Association 
on December 16, Mr. Arthur Vaughan Abbott, chief engineer 
of the Chicago Telephone Company, delivered a lecture on 
“Wireless Telegraphy.” His practical demonstrations with work- 
ing apparatus were enthusiastically received by a large audience. 
Mr. Abbott has been experimenting with and developing his 
apparatus during the past year and now he has established com- 
munication between his office and residence, two miles distant. 
In the lecture the principles underlying wireless telegraphy were 
fully explained with due credit given to Hertz and other pioneers 
and later investigators as Marconi. After the lecture the annual 
election of officers was held with the following result: Presi- 
dent, Thomas G. Grier; vice-president, J. M. Hollister; treas- 
urer, Harold Almert; secretary, Cloyd Marshall; and directors, 
F. S. Hickok, E. W. Jewell and Hayward Cochrane. Cloyd 
Marshall, secretary, has his headquarters at 1310 Monon Build- 
ing, Chicago. 


Virginia Street Railway Association. 


Representatives of seven street car systems and electric com- 
panies operating in Virginia met at the Westmoreland Club, 
Richmond, Va., last week and organized the Virginia Street 
Railway Association. The companies represented were the 
following: Richmond Traction Company, Staunton Street Car 
Railway Company, Roanoke Street Railway Company, 
Roanoke Light and Power Company, Lynchburg and River- 
mont Railway Company, Norfolk Street Railway, Norfolk and 
Ocean View Railway Company. Officers were elected as fol- 
lows: R. D. Apperson, of Staunton, president; E. Randolph 
Williams, of Richmond, vice-president, and E. P. Woodson, of 
Lynchburg, secretary and treasurer. The annual meeting of 
the association will be held in Richmond on the 16th of next 
May. 


Northwestern Electrical Association. 


Mr. T. R. Mercein, 22 Sentinel Building, Milwaukee, secretary 
and treasurer, announces that the seventh annual convention 
of the association will be held at Hotel Pfister, Milwaukee, Wis., 
commencing on Wednesday, January 18. The following papers 
will be read and discussed: “Trend of Central Station Design,” 
by B. J. Arnold, Chicago; “Meter-Rate Systems,” by E. L. De- 
bell, Sheboygan, Wis.; “Design of Secondary Circuits in Alter- 
nating Plants,” by George L. Thayer, Belle Plaine, Iowa; “Elec- 
tricity Direct from Coal,” by Prof. A. J. Rogers, Milwaukee; 
“Inductive Loads on Alternating Current Transformers,” by 
Prof. D. C. Jackson, Wisconsin University; ‘Electric Vehicles 
and Their Relation to Central Stations,” by H. M. Maxim, Hart- 
ford, Conn.; “Association Management,” by H. L. Doherty, 
Madison, Wis. 

Mr. Frank L. Perry, Chicago, has kindly consented to give his 
new and successful illustrated lecture on “Curious Things Elec- 
trical,” in connection with musical and electrical Indian club ex- 
ercises and novel pyrotechnic effects by Mr. George W. Patter- 
son, of Chicago. 

The association will, at this meeting, inaugurate the “Question 
Box” on a new plan designed to remedy the defects of that in- 
stitution as usually conducted. Members are invited to mail to 
the secretary prior to January 10, questions on any matter con- 
nected with the business upon which information is desired, 
signing “as an evidence of good faith, not for publication.” All 
questions received will be printed in the second, and final, notice 
together with a request for prepared answers to be ready at the 
convention when called for. Mr. Mercein has secured the usual 
one and one-third fare from the Western Passenger Association, 
conditioned upon 100 certificates of attendance. The railroad 
joint agent will be in attendance at the convention all Thurs- 
day, January 19, to countersign certificates. Mr. James Wolff, 
320 Dearborn street, Chicago, with Mr. W. W. Low and Mr. 
George S. Whyte, of that city, will have charge of transportation 
arrangements for delegates coming from or through Chicago. 
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The Hotel Pfister makes the usual reduced rates to delegates. 
Rooms and exhibit space should be secured well in advance. 
A banquet, theatre parties, sleigh rides, etc., are being arranged 
for, and enjoyable entertainment for all is assured. Officers will 
be elected, summer meeting plans proposed and discussed, com- 
mittees appointed and other business transacted. It is expected 
that the coming convention will be the largest and most in- 
teresting that the association has ever held. 
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Ronald T. McDonald. 


We regret to note the sudden death, on Dec. 24, of Mr. R. T. 
McDonald, of the Fort Wayne Electric Corporation, at Dallas, 
Texas. He was born in Pittsburg, Pa., forty-five years ago. 
He engaged at first in the dry goods business and later became 
interested in electric lighting. He lived in Fort Wayne, where 
he owned a large stock farm, upon which he bred blooded 
horses and cattle. 

He was vice-president of the Fort Wayne Lamp Company, of 
Cleveland, Ohio. He was the owner of an artificial ice plant 
in New Orleans, and of a paper mill in Ironton, Ind. He had a 
large contract for sewers in New Orleans, and was interested in 
electric lighting and street surface railways in many of the larger 
cities, He was a promoter of many enterprises, as well as a 
manager. 

As one of the directors of the Madison Square Bank Mr. Mc- 
Donald was indicted in 1893, together with other officers of the 
bank, for receiving deposits after it was known that the bank - 
was insolvent. The indictment was afterward dismissed on the 
ground that it was too indefinite. Mr. McDonald maintained 
that his connection with the bank would bear the closest scru- 
tiny. At that time he was vice-president of the Municipal Ice 
Company. He was also, it is said, the largest individual stock- 
holder in the Hoffman House, one of the finest hotels in New 
York City. 

Mr. McDonald was a man of tireless industry and a remark- 
able constitution. Those who knew him said that he was able 
to rest by turning his mind from the details of one business pro- 
ject to another. It was his custom to tax his strength to the 


utmost. He traveled incessantly, having a private car for the 
purpose. He took a deep interest in national politics as a Re- 
publican. 


As to the cause of his death, President J. P. Cadogan, of the 
Hoffman House Company, says that Mr. McDonald left this 
city six weeks ago, saying that he would surely return in a 
week. He went to New Orleans to attend to his interests there, 
and then to the West. He was in Dallas on business when his 
death occurred. He leaves a widow and a daughter fifteen years 
old. The funeral will take place in Fort Wayne. It is believed 
that he left a large estate, but one which, owing to its multi- 
plicity of interests, will require a long time to settle and clean up 
for the benefit of his heirs. It is privately reported that his sec- 
retary, Mr. Henry J. Miller, of the Fort Wayne Corporation, 
will in all probability administer the estate. 


Dr. Wellington Adams. 


We regret to note that Dr. Wellington Adams, inventor and 
projector of the Chicago and St. Louis Electric Railway, died 
on Dec. 19, of pneumonia, at his home in St. Louis. He was 50 
years old, and leaves a widow and six children. His wife was 
Miss Susie Slayback, eldest daughter of Attorney Alonzo Slay- 
back, whom the late John A. Cockerill shot down in the editorial 
rooms of the St. Louis “Post-Dispatch” several years ago. 
Dr. Adams asserted that he was the inventor of the electric 
motor application of electric power direct to the axle, and squan- 
dered a fortune in endeavoring to establish his rights to this 
patent, but failed of recognition in the courts. He also proposed 
a high speed electric road between Chicago and St. Louis at the 
time of the World’s Fair, but although a great deal of money 
was raised for the enterprise and construction of the line started, 
the scheme fell through in disastrous failure. 
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Frederick C. Whitmore. 


Mr. Frederick Culver Whitmore, of the Railway Engineer- 
ing Department of the General Electric Company, died, at the 
early age of twenty-six years, of typhoid fever at his home in 
Hartford, Conn., on December 7. 

Mr. Whitmore began his career with the Thomson-Houston 
Company, on the “students course,” at the Lynn factory, from 
which he was advanced to the Power and Mining department, 
where he was engaged chiefly in design. In 1894, he was trans- 
ferred to the Scranton, Pa., office of the General Electric Con- 
pany, where he was general consulting engineer in power and 
mining work till 1898, at which time he returned to the home of- 
fice in Schenectady. His work at Schenectady was wholly with 
the Railway Engineering department in which at the time of his 
death he was filling with conspicuous success, an important 
post in connection with the design of special railway apparatus. 

Mr. Whitmore was a man of uncommon gifts, who possessed 
unlimited energy and enthusiasm in his work. He had, beside, 
a manly and straightforward character and numerous qualities 
of personal charm which won him friends and gained him uni- 
versal esteem. 


Strong Commercial and Financial Conditions. 

The past Christmas week was one of the busiest ever seen in 
this country, and the reports from every quarter as to the out- 
look were most encouraging. The rush of iron and steel busi- 


ness is immense. The copper market is very active. In cotton 
there is notable strength. The produce markets are in cheerful 
mood. Jewelry manufacturers have been doing well and the retail 
trade throughout the country surpassed all expectations. Yet 
the money market has remained very easy, business failures are 
only normal, bank clearings are heavy, deposits have increased, 
and railroad earnings are gratifying in their gains. 

Usually the Christmas stock market is dull and reactive, but 
this year it was all the other way, the daily sales of stock for the 
five days reaching about 800,000 shares, while prices were gen- 
erally strong or advancing. The bond market was also busy. 
During the week 8,050 shares of Western Union were sold, clos- 
ing around 927g. Of General Electric, 6,315 shares were sold, 
closing at 94. New York Edison was sold to the extent of 
2,082 shares, closing at 192. Metropolitan Street Railway Co. 
was less active, but 14,520 shares exchanged hands, closing at 
19134. In Boston, Am. Bell Telephone was inactive, closing at 
275 on sales of only 331 shares. West End Railroad was a little 
higher, closing at go. 

Copper, last week, New York, was quoted at 12.85 cents. 
Heavy steel rail, Eastern mill, is listed at $17. Metals generally 
are showing a tendency to advance. 
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Sale of the Wenstrom Co. of Baltimore. 


The charter of the Wenstrom Electric Light Company, of 
Baltimore, Md., has been sold, but the identity of the purchasers 
cannot be ascertained. 

It was learned, however, that the price paid for the charter 
was $10,000 and that it is the intention of those who have ac- 
quired it to form a company to engage in the electric lighting 
business. Messrs. Steele, Semmes, Carey & Bond conducted the 
negotiations on the part of the purchasers, but Mr. Francis K. 
. Carey. of that firm, said he was not at liberty to divulge the 
identity of the buyers or the facts connected with the deal. The 
Consolidated Gas Company had an option on the charter, but 
permitted it to expire last Friday without exercising it. The 
announcement caused a sharp break in Consolidated Gas stock. 
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The Wenstrom Company was organized about ten years ago. 
The old Five Mills property on the Gwynn’s Falls run, between 
Walbrook and Calverton, was obtained, and a factory of stone 
and brick, 100 by 200 feet, erected. The first president of the 
company was Mr. E. L. Tunis, who was then president of the 
Tunis Lumber Company. The manufacture of electric motors 
was the principal business, and predictions of immense profits on 
its stock were made. It did not succeed as soon as some of the 
largest stockholders desired, and the Baltimore capital was al- 
most entirely withdrawn from the concern. In 1891 it went into 
the hands of receivers, General Latrobe being one of those ap- 
pointed by the court. After some time and considerable finan- 
ciering, it was reorganized, General Latrobe being elected presi- 
dent. Until a year or so ago the plant was by special arrange- 
ment operated by the Fort Wayne Electric Company. Since 
the withdrawal of that company it has been idle. The plant :s 
variously estimated to be worth anywhere from $100,000 to $200,- 
ooo, while patents it owns are considered as valuable. It has 
been said that the concern would have been at this time worth 
$1,000,000 had not the Baltimore capital in it been withdrawn. 
The plant is operated by water power. 


Pelton Engineering Co., Cleveland, O. 


The Pelton Engineering Company has been incorporated at 
Cleveland, Ohio, by Mr. W. H. Pelton, Mr. H. H. Holding. 
and Mr. Allan Bassett, and has acquired all the available assets 
of The Cleveland Electric Trading Company, formerly doing 
business at 806 The Cuyahoga, and of The Cornman Company, 
assigned. It is the purpose of the new corporation to act as 
contracting engineers in the erection of steam and electric plants 
and as manufacturers’ agents for a few first class lines of ap- 
paratus. They have already some very good agencies, and have 
considerable work on hand. They will also carry a full line oi 
station supplies, making a specialty of repairs and supplies for 
Brush arc apparatus. The company expect to locate very 
shortly at 1076 Hamilton street, in the buildings now occupied 
by The Parish & Bingham Co., and will be exceptionally well 
located for the handling of general electrical business. 

As to the personnel of the firm, it may be stated that Mr. Pel- 
ton has had years of active experience handling electrical 
machinery, and in the design and erection of power station work. 
and is well fitted for handling very heavy erection. Mr. Holding. 
the vice-president of the company, graduated from Rose Poly- 
technic Institute in 1887 and entered the engineering department 
of the Thomson-Houston Electric Company, remaining with 
them until their consolidation with the Edison interests. He 
then entered the engineering department of the General Electric 
Company, remaining with them for several years as expert, dur- 
ing which time he installed several very large plants. Mr. Bassett. 
secretary of the company, who will take the sales department. 
is a young man who already has an exceptionally wide acquaint- 
ance among central station men and the electrical trade. He 1s 
thoroughly familiar with the principal systems of light and 
power distribution and has also had considerable experience 
pioneering electrical enterprises. 

Manufacturers who are not now represented in the central 
section may do well in corresponding with this company, as they 
will be well located and will undoubtedly make themselves felt 
in electrical industry. 


Fort Wayne Lamp Co. 


A great deal of curiosity has been felt by the trade in the 
affairs of the Fort Wayne Lamp Co., in connection with the 
sudden death of Mr. R. T. McDonald. Inquiry develops the fact. 
however, that his interest in the concern was by no means 2s 
large as supposed. Mr. Samuel Insull is the president of the 
company, and it now comes out that for some time past Mr. 
Joseph Insull, his brother, so long on the staff of the General 
Electric Co., has been the treasurer with headquarters at Cleve- 
land. We are not able as we go to press to determine Mr. Mc- 
Donald’s exact holdings in the company, but the facts just men- 
tioned show where the control lies and imply that the lamp 
company is in very strong hands. As between the Fort Wayne 
Electric Corporation and the Fort Wayne Lamp Co. absolutely 
no relationship at all is discovered to exist, other than as inti- 
mated above. The Lamp Co. is understood to be doing a large 
and growing business. 


December 29, 1898. ] 
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Classified Digest of U. S. Electrical Patents 


Issued Dec. 13, 1898. 


Alarms and Signals :— 


FIRE ALARM INDICATOR. Leonard Le Baron, Pensacola, Fia., as- 
signor of one-half to Henry H. Thornton, same place, 615,723. Filed 
EOE 29, 1897. Details of construction. 

RAILWAY CROSSING SIGNAL. John D. Taylor, Chillicothe, Ohio, 
615,762. Filed Jan. 12, 1898. Comprises a signal-sounding mech- 
anism, consisting of an electric motor, an electric circuit in which the 
motor is arranged, a cam operated by the motor, a bell-sounding lever 
operated to sound the bell upon each complete rotation of the cam, 
another cam having a step-by-step rotary movement, and a circuit- 
closing lever operated by the last named cam, for cutting out the 
motor. 


-Coenduacters, Cenduits and insulators: — p 


METHOD OF MANUFACTURING ELECTRICAL CABLES. Sebas- 
tian Ziani De Ferranti, Hollinwood, England, 615,691. Filed Dec. 28, 
1897. Consists in first forming a circular stranded conductor passing 
the same between rolls to compress it to the shape of part of a circle 
im cross-section, insulating the conductor, and lastly laying a number 
of such conductors together to form an approximately cylindrical 


cable. 

VACUUM INSULATOR FOR ELECTRIC CONDUCTORS. Joseph 
A. Poche, New Orleans, La., 615,896. Filed Oct. 6, 1 Consists 
of a sleeve through which the conductor is adapted to pass, and a 
chamber surrounding the sleeve and secured thereon air-tight, the 
chamber being exhausted of air to create a high vacuum therein and 
form an internal resistance in the insulation. 


‘Distribution :— 


METHOD OF AND APPARATUS FOR ELECTRICALLY TRANS. 
MITTING POWER. Charles S. Bradley, Avon, N. Y., 615,673. Filed 
July 14, 1897. Means to permit alternating current railway motors 
to have their speed and torque varied by supplying them with cur- 
rents of variable frequency, the currents being derived from a simple 
alternating current circuit of single phase, extending along the rail- 


way line. 

CONTROLLING ALTERNATING CURRENT MOTORS. Charles S. 
Bradley, Avon, N. Y., 615,953. Filed July 14, 1897. An alternating 
current system comprising a source of alternating currents, a free 
running motor generator supplied thereby, a work circuit supplied with 
alternating currents by the motor generator, a plurality of motors 
having their armatures supplied by the work circuit and their field 
magnets excited by a direct current and means for varying the 
strength of the direct current. 

CHANGING PERIOD AND PHASE OF ALTERNATING CUR- 
RENTS. Charles S. Bradley. Avon, N. Y., assignor to the General 
Electric Co., New York, 6 5,954. Filed June , 1896. Renewed 
Nov. 17, 1898. _A method of altering the rate of an alternating cur- 

, rent consisting in leading the current through a motor generator, feed- 
ing a work circuit from the secondary of the generator, and control- 
ling the rate by altering the phase relation of the work current. 


‘Dynamos end Motors :— 


DYNAMO-ELECTRIC MACHINE. _William Morris Mordey, Lough- 
borough, England, 615,731. Filed Feb. 15,-1897. Embodies an arma- 
ture having each element of its winding arranged as a pair of coils so 
disposed and connected that during the greater part of the revolution 
the electromotive forces in the two coils are additive, while at the 
time of commutation they are in opposition. 

DYNAMO-ELECTRIC MACHINE. Villiam Morris Mordey, Lough- 
Dorough Fngland 615,732. Filed Dec. 30, 1897. Similar to above. 

ALTERNATING CURRENT GENERATOR. Chas. S? Bradley, Avon, 
N. Y.. 615,952. Filed July 14, 1897. An alternating current genera- 
tor having one member excited by a free running dynamo-electric 
machine whose field magnet is charged by a direct current of vari- 
able strength. 

ELECTRIC MOTOR. Julius L. Thom 
seventeen-twentieths to Agnus M. L. 
V. Panhoff and 
1898. Details o 


*Electro-Metallargy:. 


ELECTROPLATING APPARATUS, John Eboral!l Hartley and Her- 
bert Edward Hartley, Birmingham, England, 615,699. Filed Dec. 28, 
1897. A vertically freely suspended cathode carrier having an undu- 
lated under edge with fixed controlling projection. 

APPARATUS FOR DEPOSITING METAL ON TUBES OR PIPES. 
Walter Wright, Acocks Green, England, assignor to the Standard 
Electro-Galvanizing Co,, Ltd., Birmingham, England, 615,940. Filed 
Dec. 27, 1897. Comprises a cathode support, a revolving disc, carry- 
ing one end of the anode rods and a conductor embracing the periph- 
ery of the disc and having electrical connection with the anode rods. 

‘Lamps and Appurtenances : — 


ELECTRIC LAMP. Walter Scott Doe, Jersey City, N. J., assignor 
of one-half to John H. Weastell, same place, 615,686. Filed Aug. 12 
1 Renewed April 29, 1808. Comprises a metallic casing, a coiled 
spring secured at one end in the casing and into which screws the 
bulb of the lamp, and a battery having a jar of an insulated material 
and removably contained in the casing, the ‘ea having a contact plate 
to make a contact with the bulb on placing the battery into the casing. 
Tleasurement : 


HYSTERESIS-METER. James Lester W. Gill, Montreal, Canada, 615,- 

. Filed March 25, 1898. Comprises a solenoid adapted to have 

a motion along the sample of iron being tested, with means for operat- 

ing the soleniod, the specimen of iron being supported so that the 

force of attraction of the solenoid will proportionally move the speci- 
men, and means for indicating the work done. 


Miscellaneous :— 


THERMOSTAT. Ira F. Beers and Frederic C. Beers, Rochester, N. Y., 
615.669. Filed April 5, 1897. Designed for operating a circuit con- 
trolling a valve in a heating system. 

ELECTRIC FIRING DEVICE FOR ORDNANCE. Arthur Trevor 
Dawson and George Thomas Buckham, London, England, assignors 


Kansas City, Mo., assignor of 
iller, Crescent P. Brod, Louise 
ohn Potzner, same place, 616,035. Filed June 20, 
construction. 
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to the Vickers’ Sons & Maxim, Ltd., Sheffield, England, 615,814. Filed 


May 16, 1898. Consists of a wire connecting a source of electricity to 
a spring plunger, a trigger lever having an arm adapted to form ; 
iece o 


conducting bridge to a piece of metal, a wire connecting this ` 
metal to a switch on the gun cradle, the switch bein provided with a 
spring and lever arm having a pin in the path of the breech ring of 
the gun, and a wire connecting the switch to the firing fuse. 
ELECTRICAL BEDBUG EXT RMINATOR. Frank M. Archer, New 
York, N. Y., assignor to Siegfried Silberberg, New York, N. Y., 616,- 
049. Filed Feb. 7, 1898 mploys pairs of electrical contacts con- 
sisting of strips surrounding the framework of the bedstead and 
insulated from each other, whereby an insect, in traversing the frame 
in the direction of its length, must necessarily close the circuit be- 
tween the contacts, and a source of electricity connected with the 


contacts. 

BALL-BEARING FOR ELECTRIC MOTORS. John M. Murphy, Tor- 
rington, Conn., ety oe of two-thirds to David F. Halsted, New 
York, N. Y., and William M. Keepers, Newark, N. J., 673,971. Filed 
March 165, 1898. Details of construction. 

Railways and Appliances:— 

ELECTRIC LIGHTING APPARATUS FOR RAILWAY CARS. Will- 
ard F. Richards, Buffalo, N. Y., assignor to Charles M. Gould, same 
place, 615,904. Filed July 7, 1898. dynamo is mounted on the car 
and geared to the axle. 

ELECTRIC LIGHTING APPARATUS FOR RAILWAY CARS. Will- 
ard F. Richards, Buffalo, N. Y., assignor to Charles M. Gould, same 
place, 615,905. Filed J uly ; 1898. mploys a. dynamo pivotally sup- 
ported at one end on the railway car, whereby its opposite free end is 
capable of moving vertically with reference to the car axle, a yieldin 
support which carries the free end of the dynamo, and a frictiona 
driving mechanism whereby the dynamo is driven from the axle. 

ELECTRIC ARC HEADLIGHT. William G. Wagenhals, Dayton, O., 
assignor to the U. S. Headlight Co., Utica, N. Y., 615,927. Filed Nov. 
18, 1897. Details of construction. 

TROLLEY REPLACER FOR ELECTRIC RAILWAYS. L., A. Cowles, 
Cowles, Randolph, Mass. Filed Feb. 7, 1898. With the pole is com- 
bined a forked lever having flaring ends and swing guides properly 
connected with the trolley pole and adapted to be moved by the forked 


lever. 

TROLLEY WHEEL REPLACER. George E. Mittinger, Jr., Cleveland, 
O., assignor of three-fourths to Frederick J. Schweitzer, same place, 
616,061. Filed Sept. 2, 1898. A sheet metal replacing section for 
trolley wheels consisting of a truncated sheet metal cone having 
formed directly therein a spiral groove by depressing the outer sur- 
face and having an integral inwardly projecting U-shaped wall form- 
ing a bearing. 

Telephones: — 


TELEPHONE SWITCHBOARD. Thonias F. Ahern, Detroit, Mich., as- 
signor to the Detroit Switchboard and Telephone Construction Co., 
same place, 616,046. Filed May 27, 1897. A “duplex switchboard” 
system consisting of two separate series or bankg of jacks, one of 
which is termed the “answering” division and the other the ‘‘con- 
necting” division. 


Classified Digest of U. S. Electrical Patents 
Issued Dec. 20, 1898. 


Alarms and Signals :— 


ELECTRICAL BURGLAR ALARM. C 
Ill., assignor by mesne assignments, of two-thirds to George P. 
Jones, Chicago, Ju., 616,079. Filed June 29, 1896. Employs a closed 

controlling circuit, and a plurality of interrupted circuits laid in re- 
verse directions and charged with electricity at the same potential as 
is the controlling circuit, all of the circuits being insulated from each 
other and braided toget er. 

THERMOSTATIC AUXILIARY FIRE ALARM SYSTEM. Albert H. 
Cross, New York, N. Y., asignor to the Gamewell Auxiliary Fire 
Alarm Co., Boston, Mass., 616,082. Filed June 1, 1898. Comprises 
a street box, combined with a normally-closed auxiliary circuit, in- 
cluding a section of fusible wire extending throughout a building 
and a thermostatic wire arranged parallel to the fusible wire and 
normally disconnected from the auxiliary circuit. 

AUXILIARY. FIRE ALARM TELEGRAPH APPARATUS. Bar 
tholomew Ochmen, New York, N. Y., assignor to the Gamewell Fire 
Alarm Telegraph Co., New York, N. Y., 616,136. Filed Jan. 14, 1898. 
Details of construction. ; zs 

INDICATOR. Frederick Hackmann,’ Milwaukee, Wis., asngnor by di- 
rect and mesne assignments to the Automatic Indicator Ço., Milwau 
kee, Wis., 616,417. Filed Nov. 26, 1897 device in which numbers 
or digits are printed on a movable slip of paper in contradistinction 
to marks or dashes printed on a movable slip of paper. 

Dynamos and Motors : 

FIELD MAGNET FOR ELECTRIC MACHINES. Sidney H. Short, 
Cleveland, Ohio. 616.265. Filed July 28, 1898. A field magnet, for 
electric machines having groove: emcee an the pole-surface combined 
with a grid arranged to be received in the grooves. 

ELECTRIC GENERATOR FOR CYCLES OR OTHER VEHICLES. 
James Moorse and Henry Oliver Farrell, Manchester, England, 616,343. 
Filed May 24, 1898. A generator having a driving pulley and bear- 
ings approximately parallel to he nan of me ve e aard ann 
means whereby the generator is yieldin ressed agains e wheel. 

COMBINED BEARING AND POWER TRANSMITTING DEVICE. 
Carl O. C. Billberg, Lewisberg, and Paul A. N. Winand, Philadelphia, 
Pa., 616,396. Filed Nov. 23, 1897. Embodies a shaft with two or 
more pinions thereon and carrying the armature, a pulley concentric 
with and surrounding the pinions, and intermediate wheels constitut- 
ing the only bearings for Both the pulleys and the pinions and also 
as a means of transmitting power from one to the other. 


Lamps and Appurtenances:— 

ARC LIGHT REGULATOR. William J. Kelly, Boston, Mass., 616,111. 
Filed Jan. 29, 1896. Renewed June 1, 1898. Comprises a variable 
resistance composed of a series of resistances, increasin and diminish- 
ing irregularly to enable the arc lamp to be regulated without inter- 
fering with its functions, and a circuit controller co-operating with the 
variable resistances. 

ILLUMINANT FOR INCANDESCENT ELECTRIC LAMPS AND 
PROCESS OF MAKING. Orlando M. Thowless, Newark, N. J., 
616.276. Filed Jan. 31, 1896. A method of preparing filaments for 
incandescent lamps which consists in first applying a covering of read- 
ily combustible material to the surface of the filament, impregnating 
the same with a salt of thorium and removing the covering of com- 
bustible material by heat. 


Clyde Coleman, Chicago, 
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Measurements :— 
sat es re FOR ALTERNATING ELECTRIC CURRENTS. Waldo 
A. rarman, St. Louis, Mo., 616,339. Filed April 4, 1898. Comprises 
a fixed element, a movable element, a primary circuit for the fixed 
element, a secondary circuit for the movable element, and a trans- 
former for supplying current to the secondary circuit at a substan- 
tially constant potential. 


Miscellaneous : - 
PERMUTATION IOLE FOR BOXES Henry Hinterholzner, New 
Yor pned ELE 1898. Details of construction. 
PNEUMATIC ‘MOTOR F ECTRIC APPLIANCES FOR CARS. 
Clarence A. Evans A, Pa., 616,301. Filed July 13, 1897. A car 
havin ng depending hangers, a shaft mounted thereon, a wind-wheel con- 
nected with the shaft, a casing surrounding the wheel, a damper on 
the casing, a clutch on the shaft, means within the car for operat 
the clut and adjusting ih the campi and a dynamo having its ak 
operated by. gs of the wind-whee 
O ECTRO TYTICALLY TREATING STRAW OR 
OTHER HBROUS MATERIAL. G. H. Pond, Ashburnham, Mass. 
616, Filed July 9, 1897. A method of treatin ng fibrous material 
for the manufacture of paper pulp by electrolytically decomposing a 
solution of chlorid of sodium in the presence of calcium hydrate and 
then subjecting the material to the action re the resultant solution. 
CARBON FOR ELECTRIC WELDING. De Tunzelmann, Lon- 
don, England, 616,165. Filed Feb. 25, 1898 As electrode for electric 
vadus, brasia , etc., composed of carbon and metallic oxides com- 


bined admixtur 
ELECTRIC SOTING, MACHINE. i F. S. ood, Boston, Mass., 616,- 


174. Filed Jan. 16, 1897. Details of constru 

ELE IC O ERATION OF ELEVATOR S BY THREE BUTTON 
PUSH SYSTEM. John D. Ihlder, Yonkers, N. assignor to Otis 
Bros. & Co., same place, 616,190. Filed Dec. 16, yi Combines a 


motor and a reversing switch controlling the motor, with a circuit, in- 
cluding t two sets of push buttons, circuit maintaining magnets, and 


n-interf magnets controlin the circu 
ELECTRICALLY © OPERATED REGU LATOR FOR DAMPERS 
ETC, F. Richardson, Hartfo rd, Conn., 616,358. Filed April 


iaoa Deta s of construct 
COIN. FREED SPPARATUS FOR "GENERATING X-RAYS. Maurice 
vices aris; France, 616,375. Filed Oct. 27, 1897. Details of con- 


ELECT RICALLY WELDED JOINT. R. Eyre and W. Disborg 
Johnstown, Pa., assignors b mesne assignments to the Lorain Steel 
Co., of Ohio, 616 Fil Details of construction. 

ELECTRI IC WELDING. H. F. ‘A. Kleinschmidt, Johnstown, Pa., as- 
signor to the Lorain Steel Co., of Ohio, 616,486. Filed Feb. 7, 


Details of 
ELECTRIC WELDING. Henry F. A. Kleinschmidt, Johnstown, Pa., 
assignor by direct and meni assignments to the Lorain Steel Co., 


Ohio, 616, Filed Feb. 7, 1898. Especially applicable for welding 
splice bars to pails for the ona ilon of “continuous railway track. 


Railways and Appliances :— 


RAILWAY SWITCH. E. S. Leaycroft | esis City, N. J., 616,120. 
Filed Feb. ki „1898. The movement of switch tongue is effected 


SYSTEM OF ELECTRIC 
Italy, 616,403. Filed Dec. 24, 1897 
constituting an automatic block system. 


Switches, Cat-Outs Rheostats, Etc.:— 

ELECTRIC ae oo William J. Kelly, Boston, Mass., 616,110. Filed 
May 1, 189 rises a rotatable shaft, a plural rality of commutators 
loosely euated? “ther ereon, operating handles for the commutators, 
clutch mechanisms to couple the operating handles with commuta- 
o and locking devices for the handles to render them fast to the 


MAGNETIC SWITCH. Charles E. Scribner, Chicago, Ill., assi 
the Western Electric Co., Chicago, Py 616,148. Filed Dec. . 1897. 
Comprises a base having a socket for a plug formed in it, a movable 
armature and switch contacts, controlled thereby near the socket, a 
plug and a mass of magnetic material associated therewith, the mass 
of magnetic material or armature being magnctizea; whereby the ar- 
mature is moved when the plug is in its sock 

ATTTOMATIC re ate aa IRCUIT BREAKER. Charles M. Clark, 
New York, N. Y., 616,405. Filed May , 1898. Designed for use on 
single, a or multiple circuits. Details of construction. 


Telegraphs :— 
TELECRALE REPEATER. F. W. Cole, Newton, Mass., 616,222. Filed 
Aug. 5, 1893. Details of construction. 


Telephones:— 
NING FOR CONTAINING GRANULAR CARBON FOR 
ETAINING MATERIAL IN POSITION. L. M. Ericsson, Stock- 
Ri m, Sweden, 616,186. Filed April 6, 1898. Details of construction. 


CTION ON. aps Cattori, Rome, 
Turnout for electric ‘railways 


or to 


General Trade in the West. 


The general trade throughout the West and Southwest is re- 
ported by the Western Electrical Supply Co., of St. Louis, as 
having been unprecedented for this season of the year. They 
note excellent sales for the Moloney transformer, for which 
they are general Western agents, and state that the lighting 
companies using the Moloney transformer, after subjecting them 
to the most severe tests, have reported most gratifying results. 
They also report the usual, steady and increasing demand for 
their Monarch lamp, which they claim is giving universal satis- 
faction generally throughout the West. 


HOTEL HAMILTON, Island of Bermuda, has just placed 
in operation a direct connected lighting plant, consisting of a 
Westinghouse generator direct connected to an engine built by 
the Ball Engine Co., Erie, Pa. 
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A Bird’s Eye View of the Westinghouse Machine 


Co.’s Business. 


This is the title of a very handsome little brochure issued by 
the Westinghouse Machine Company, Pittsburg and Chicago, 
which illustrates and describes in a very unique manner all the 
apparatus manufactured and sold by that company. It is a brief 
but comprehensive index to the character and the extent of 
their business and shows that they are equipped to meet every 
requirement of the power user. It tells the reader that they 
build steam and gas engines, mechanical stokers and ice-mak- 
ing and refrigerating machinery, and that they design and in- 
stall steam boilers, electric and refrigerating plants, economiz- 
ers, mechanical draught, steam loop systems and high class 
piping. Besides, however, enumerating the above, several types 
of each class of apparatus are illustrated, and also some deserip- 
tive matter is added about several of the plants where they have 
been installed. It is a splendid production, and will be sent to 
any one on application. Another more exhaustive catalogue, 
entitled “The Westinghouse Compound Engine,” has also re- 
cently been issued and contains ninety-three pages of very in- 
teresting and instructive text on the Westinghouse engines in 
particular and compound steam engines in general. It is a 
handsomely printed, profusely illustrated catalogue, and equals 
in every way the splendid typographical productions of the 
Westinghouse companies within recent years. 


Chicago Rheostats. 


The Chicago Rheostat Company, of Chicago, of which Mr. 
E. W. Hamill is general manager, have just issued a very hand- 
some, useful and complete catalogue of rheostats which they 
manufacture. These rheostats, which have been on the market 
for some time, are well known for their reliability, finish and 
general excellence. They are the result of years of experience 
in the manufacture of this line of products, and represent the 
most advanced engineering practice. Features have been intro- 
duced into this catalogue which render it very convenient for 
reference, and the use of a large amount of descriptive matter 
has been avoided, as the company believe that the study of the 
art is such that minute descriptions are unnecessary. Opposite 
the illustration of each type has been placed a short and concise 
description and the price lists are so arranged that the prices 
of the various starting devices for a motor are thrown to- 
gether. Each price list is accompanied by dimensions, diagrams 
and instructions, furnishing to the engineer or purchasing 
agent complete information. The catalogue will be sent to any 
one on application. 


Sparks from the Crescent Anvil. 


This is the very striking heading of a creditable pamphlet 
issued by the Sparks Publishing Department, 242-244 First ave- 
nue, Pittsburg, Pa., and sets forth most prominently the good 
qualities of Cresecent die steel. The paper contains splendid 
article on furnaces, centering, car springs, tempering saws. 
placing castings, tempering recipes, lead heating, structure of 
steel hardening punches, dies, resin, etc. It also speaks about 
the “school of hardening” which is located at Pittston, Pa., 
and is conducted by Mr. W. S. Casterlin. There is also adver- 
tised the souvenir booklet entitled “Steel Making,” issued by 
the Crescent Steel Company, Pittsburg, Pa. 


Chloride Accumulators for Automobiles. 


A very complete and useful catalogue on this subject has re- 
cently been issued by the Electric Storage Battery Company. 
Drexel Building, Philadelphia, Pa., and is called by them cata- 
logue 5, first edition, 1898. It illustrates a special type of bat- 
tery designed for electric vehicles which has been installed on a 
large scale by the Electric Vehicle Company, New York, and 
the Pope Manufacturing Company, Hartford, Conn. The con- 
taining jars of the various sizes of these cells are made as light 
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is consistent with the requirements of this service, and the cells 
have a long life and high efficiency. The company will be glad 
to send this catalogue to any one applying for it and to furnish 
information on this subject. 


James Beggs & Company’s New Boiler. 

A special catalogue of steam boilers and engines has just been 
issued by the well-known firm of James Beggs & Company, 9 
Dey street, New York, illustrating their improved steam en- 
gines, stationary boilers, foundry cupolas, coal buckets, tanks, 
smokestacks and other iron or steel work of any description. 


Special attention is directed to the new direct return or im- - 


proved horizontal return tubular steam boiler fitted with the 
best and most enduring grate bars. This new boiler, which is 
said to occupy less space than other boilers of equal capacity, 
is now on exhibition at the company’s store, and it is well worth 
the time of engineers to thoroughly inspect it. The catalogue, 
which measures g by 12 inches and contains fifty-two pages, 
will be sent to any one on application. 


Dies and Die Making. 

This is the name of a very complete text-book on the above 
subject by Mr. J. L. Lucas, and is free from the customary 
attributes of advertising matter. It deals in a most thorough 
manner with the subject which forms the title of the book, and 
contains a number of instructive articles which have previously 
been published in the columns of the “American Machinist.” 
The book must certainly be a great help to machinists and 
others who have use for dies and die making machinery. 


CENTRAL ELECTRIC COMPANY are in receipt of a great 
many flattering comments from the trade on their new general 
catalogue, of which the following is a sample: “We beg to 
acknowledge the receipt of a copy of your new general catalogue, 
and thank you for the same. It is a very complete and fine pro- 
duction in every respect. Kindly send discount sheet.” As the 
catalogue contains a quantity of valuable data, outside of the 
merchandise illustrated, it is well worthy of careful examination 
and preservation. 
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2 TRADE NOTES 


Apparatus Wanted. 


Mr. A. H. Frazer, of Kahoka, Mo., former owner of the elec- 
tric light plant of that city, would like to correspond with par- 
ties for a 300 light 110 volt dynamo, engine and boiler. 


Beacon Series Lamps. 


The Beacon Lamp Company, New Brunswick, N. J., report a 
remarkably large sale of their well known series incandescent 
lamp. These lamps are manufactured by a new process and re- 
tain their brilliancy and candle power for a long time. It is 
claimed that they show less blackening than any other lamp 
by at least 75 per cent. The lamps are made for all standard 
amperages, of from 10 to 150 volts, with any kind of base. The 
company have lately received numerous foreign orders, and a 
large order from Boston where their lamps were being tested in 
competition with other makes. The company invite correspond- 
ence on the subject of lamps and will cheerfully send samples 
to anyone desirous of testing them or comparing them with 
those of other manufacturers. 


Magnetic Incandescent Lamp Holder. 


T has been said that “there is nothing new under the sun” 
in incandescent lamp sockets, but it seems from the illustra- 
tion herewith that the explorers and inventors in that field left 
a very interesting territory unexplored. The holders are placed 
on the market by Jenkins Bros., New York, Boston, Chicago and 
Philadelphia, and for use where direct current is available. 
Being a magnet they will adhere to any piece of iron or steel 
in any position. They are useful in machine shops, as they can 
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be so vlaced as to have the light shine exactly where wanted 
when working with lathe, planer, drill and other tools. 

In boiler shops their use does away with torches, as it can 
be carried inside the boiler. In railroad shops it is particularly 
useful when repairing locomotives, as its position may be 
changed at will, and it will be found useful in many other ways 
about the shop. 7 


There are many places where a portable magnetic holder will 
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MAGNETIC INCANDESCENT LAMP HOLDER. 


be found useful, viz., in engine and boiler rooms, aboard steam- 
ships and steamboats; about elevators when making repairs; in 
mines, basements, cellars, bank vaults; in fact, all places where 
light is needed. 

It is made for Edison, Westinghouse and Thomson-Houston 
lamps, and is sold for $1.50. 


The “Provo” Type High Potential Insulator. 
THE Hemingray Glass Company of Covington, Ky., is plac- 
ing on the market the “Provo” type insulator for high 
potential work. This is the insulator which has given such ex- 
cellent results on the 40,00 volt line of the Telluride Power Trans- 
mission Company in Utah. The insulator was perfected nearly 
a year and a half ago, and is the outcome of several years 
of experiment with existing types and many new forms. It is 
only now that a description appears in print, as it has been the 
desire of the makers to fully establish its worth. It is all glass, 
which is the cheapest insulating material, and is boldly claimed 
to be the only one that is absolutely reliable when exposed to 
the weather and the action of high potential currents. 
It is 534 inches high and 7 inches in diameter and has five 


THE “PROVO" TYPE HIGH POTENTIAL INSULATOR. 


petticoats. Two of these petticoats are near the line wire and 
serve to break the continuity of the exposed surface between 
the wire and the pin or the cross arm, which tends to prevent 
jumping of the’current between these points. Another advantage 
of these petticoats near the line wire is that they protect surfaces 
of small area and high resistance, which chcck surface leakage 
at its source. It is noticed in actual practice that these surfaces 
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remain free from moisture and snow. The other petticoats on 
the bottom extend the surface distance from the line wire to the 
pin to 16 inches. Teats along the bottom of the outer petticoat 
aid in shedding water. 

The line wire is tied around the insulator in the topmost 
groove, which holds it well above the cross arm. This method 
of tying has been adopted, as it is considered the best for use 
in a country where the strain on an insulator may be either up 
or down or sidewise. 

The thickness of glass is well proportioned and the insulator 
is extra strong in resisting mechanical breakage or electrical 
punctures. Tests have been made between the points for the 
wire and the pin with voltages as high as 125,000 without punc- 
turing the material. The thread is of standard size and 2); 
inches long. The strain of the wire comes squarely on the pin. 
The glass is almost colorless and the insulator is not conspicu- 
ous on a pole line. The name of Hemingray is a sufficient 
guarantee for good work in the glass insulator line. They have 
increased facilities for manufacturing this insulator and are pre- 
pared to fill orders on short notice. 


American Engine Co.s Direct-Coupled Electric 
Motors. 


HE many advantages possessed by all classes of machinery 

- driven direct by electric motors and the saving effected by 
such combinations, have been so clearly demonstrated within 
recent years that a new industry, consisting of the manufacture 
of a type of motor suited to such requirements has been de- 
veloped. One of the first companies in this field and one whose 
products have met with well-merited success, is the American 
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maximum speed, thus reversing the usual conditions and pro- 
viding double starting torque. Another featu-e of great im- 
portance is the wide range of speed, under perfect control, cov- 
ering all speeds from five per cent. to the’ maximum. This gives 
perfect control through a range of 95 per cent., with the turning 
force or torque greatest at the minimum speed. The lugs shown 
near the top of the figure, and which are cast as part of the 
frame, rest upon steel beams which support the machine in po- 
sition. These lugs may be omitted and a base provided for the 
machine to rest upon. In each case the machine is supported in 
that position which is most convenient and best suited to 
the place that it has to occupy. The company have also designed 
a special rheostat, or regulating starting box and switchboard 
used in the operation of their direct-connected electric motor. 
This rheostat controls the current in the armaturre and also in the 
auxiliary field. The primary or normal field is always in circuit, 
and is not interrupted or manipulated in any manner. so that 
the maximum speed (which is determined by this field) cannot 
exceed the normal speed. This prevents any possible accident 
by excessive speed. The minimum speed is obtained by regu- 
lating the current in the auxiliary field, and in the armature, and 
when running at five per cent. of the normal speed the torque 
is nearly double the normal amount, so that a heavy press can 
be easily and safely started and controlled by a motor having a 
normal capacity to drive the press when in motion. The switch- 
board accompanying the rheostat has all the instruments neces- 
sary to the operation of the motor, and also an automatic cir- 
cuit breaker. 

The company will be pleased to furnish any further informa- 
tion about these motors and send catalogue and estimates on 
application. 
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AMERICAN ENGINE CO.’S MOTOR FOR DIRECT COUPLING TO MACHINERY. 


Engine Co., of Bound Brook, N. J., the mazufacturers of the 
well-known American-Ball engines, generators and motors. The 
illustration represents their latest production, a new direct- 
coupled electric motor. These motors are specially adapted to 
direct-connected driving of large web printing presses and 
other heavy machinery, where great power is required 
to start the machine and where a wide range of speed 
is desirable. By a special arrangement peculiar to these 
motors. the starting force or torque is greatest at the 


The particular motor from which this cut was made has been 
furnished to the Pittsburg “Dispatch,” and the “feet” of the 
motor were located near the top because the surrounding condi- 
tions made it necessary for its special application. 


MR. W. M. MORDEY notifies his American friends of a 
change of address from 66 Victoria street, London, to 82 Vic- 
toria street, Grosvenor Mansions, Westminster, where he will 
carry on his practice as a consulting electrical engineer. 
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Big Wagner Transformers for Niagara. 


f e developments at Niagara are requiring a great deal of 
apparatus, much of which is of a special and unusual na- 
ture, and great interest is manifested in the successive con- 
tracts made for such machinery. We note with pleasure another 
big contract of this kind just awarded. The Wagner Electric 
Mfg. Co., through its manager of sales, Mr. E. H. Aberdie, has 
secured the largest transformer order ever placed in this country. 
The magnitude of the order itself is not only a surprising condi- 
tion, but further than this the horse power capacity of the units 
is 800 h. p. larger than aħy other transformers installed in this 
country to date. The contract in detail was placed by the Union 
Carbide Co., for its carbide works at Niagara Falls, N. Y., for 
seven static transformers of 2,000 h. p. output capacity each, and 
two static transformers of 500 h. p. output capacity each, com- 
plete with switchboards for operating them. 

The transformers are to be of the oil-filled type of appa- 
ratus, with water coils for lowering the temperature of the 
oil. The contract was closed on definite specifications as to iron 
and copper losses, full, 34, %, 14 and 1-10 load efficiency, guar- 
anteed as to temperature rise, also as to insulation testing, and 
guarantees made as to 50 per cent. overload in current. This 
equipment complete was purchased from the Wagner Electric 
Mfg. Co., of St. Louis. As the electrical apparatus installed by 
the Union Carbide Co. is subject to the approval of the Great 
Niagara Falls Power Co., and as Mr. Stilwefl, the managing di- 
rector, has given his approval of the specifications agreed upon, 
it will be seen that the Wagner Co. is recognized by all as ca- 
pable of undertaking and successfully completing any installa- 
tion that seems feasible in the minds of their engineers. We have 
to congratulate them on their success in this connection. 

By securing this order, the Wagner Co. have established a 
record as builders of the largest power transmission trans- 
formers in the world, which, combined with their 40,000 volt 
high tension transformers which are now operating at Provo, 
Utah, and Telluride, Colo., places them in the van as leading the 
world in the building of the largest single unit transformers, and 
for the highest voltage. We wish the Wagner Co. continued 
success in their work, and compliment them on their untiring 
efforts which have resulted in such advancement in a short 
period of nine years. 

The Wagner Co. are getting some very large orders in high 
potential transmission transformers, where the units range from 
100 to 500 horse power, and the high tension voltage as high as 
40,000 volts. . 


MR. C. A. CROSELMIRE. Weare glad to note the return 
of Mr. C. A. Croselmire from a trip abroad. During his trip 


he has made large business arrangements, and purchases 
of crude platinum ore, of which he is one of the largest refiners 
in this country. This firm has been known for years for the 
standard of excellence of the pure platinum which it sells to 
the trade. During the past year it has institued processes in 
manufacturing the goods whereby the percentage of platinum 
extracted from the crude article yields a larger percentage than, 
it is claimed, possibly any other firm in the business has been 
able to accomplish heretofore. This enables Mr. Croselmire to 
offer refined platinum at as low a figure as it can be bought at 
anywhere. Mr. Croselmire will be pleased to quote prices and 
give information regarding platinum to any concern in the mar- 
ket for their goods. 

MR. HERBERT B. COHO, New York manager of the Eddy 
Electric Mfg. Company, announces the following sales during 
the past week: Nairn Linoleum Works, one 150 k. w. and one 
25 k. w. generator; U. S. Galvanizing Company, two 1,400 
ampere platers; Bethlehem Silk Company, one 50 k. w. lighting 
machine; J. L. Moriarty, 300 light dynamo and gas engine; 
Geo. F. Blake Mfg. Company, Knowles Steam Pump Co., mo- 
tors for pumps; Brill Brothers, Wolfstein & Horwitz, small 
power plants. The new offices of the Eddy Electric Mfg. Co., 
at 143 Liberty street, are always open from eight in the morning 
until six at night, and anybody desiring estimates is cordially 
invited to call. 

MR. ALBERT H. WALKER has recently moved his patent 


THE ELECTRICAL ENGINEER. 


659 


law office from Hartford, Conn., to 100 Broadway, New York, 
where he will continue his practice of twenty-one years’ stand- 
ing in the treatment of all such matters. He retains his non- 
resident lectureships in Cornell University and the University 
of Michigan. 

MR. ALBERT JOHNSON, president of the Nassau Electric 
Railroad, Brooklyn, has returned from Europe in order to give 
attention to his local interests. He hopes to do something in 
London yet, and says that “no city in the world can compare 
with London as a trolley town.” 

MR. H. L. SHIPPY has been elected a director and vice- 
president of the New York Electrical Exhibition Company, vice 
Mr. F. W. Roebling, resigned. 


I I D, ` 

THE CROCKER ELECTRIC CO., of Bridgeport, Conn., 
sale agents for New England switches, and dealers in general 
electrical supplies, are sending agents through the Eastern and 
Middle States and are building up an excellent business. They 
will soon move into much larger quarters. 

WINSTED, CONN. Decker & St. Clair, the general con- 
tractors for the new church in Winsted, Conn., have let the 
contract for furnishing the structural iron work in the building 
to the Berlin Iron Bridge Co., of East Berlin, Conn. 

RUSSELL-TOMLINSON ELEC. CO. has been formed at 
Shelton, Conn., with a capital stock of $20,000, of which $17,000 
has been subscribed; to make and deal in electrical! supplies, etc. 
The incorporators are G. G. Milne and C. B. Barker, New 
York City; W. W. Tomlinson, Shelton, and W. E. Russell, Dan- 
bury. 

HON. GEO. O. PROCTOR, president of the Anchor Elec- 
tric Co., of Boston, was elected mayor of Somerville, Mass., by 


a very large majority at the recent municipal election. 
THE BERLIN IRON BRIDGE CO., of East Berlin, Conn., 


are erecting for the Waterbury Míg. Co., Waterbury, Conn., 


a new blacksmith shop, two stories high. The building is to be 
of fireproof construction throughout. The floor consists of con- 
crete on corrugated iron arches, carried by steel beams and 
columns. The roof has steel trusses supporting the covering of 
corrugated iron lined with the Berlin patent anti-condensation 
lining. The building is about 40 feet square. 

SWETT & LEWIS CO., 11 Bromfield street, Boston, will 
soon have on the market a new and improved static machine 
which, it is claimed, will be superior to any heretofore manu- 
factured. They report a satisfactory trade throughout their 


line of X-ray apparatus. > 


THE LORICATED IRON ARMORED CONDUIT, which 
is handled extensively throughout the West by the Western 
Electrical Supply Co., of St. Louis, Mo., is reported by them to 
be steadily advancing in favor, until they are now able to state 
that their business in this line has increased to a very satisfactory 
basis, which they consider a very flattering indorsement of the 
merits of this product. The Western Electrical Supply Co. 
carry, we understand, a very large and well assorted stock of 
this conduit in St. Louis, and are making prompt shipments of 
same. 

THE ELECTRIC APPLIANCE CO. have for distribution 
to the telephone trade a sample card of such of their celebrated 
Paranite wires as are particularly adapted to telephone uses. The 
card shows samples of No. 19 plain and braided single conductor 
Paranite of a high insulation suitable for telephone work. It 
also shows samples of No. 19 duplex twisted Paranite wire in 
three styles, the first being plain with one conductor of red 
rubber and the other with black rubber insulation; another 
sample with black and red rubber insulation but braided over 
with a regular saturated weatherproof braid. There is still 
another sample of the No. 19 2-conductor twisted having red and 
black rubber insulation, but having glazed braid instead of the 
saturated braid. These sample cards can be had for the asking. 
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VICTOR TELEPHONE MFG. CO., 166-174 South Clinton 
street, Chicago, have just sold to the Chequamegon Telephone 
Co., of Ashland, Wis., a full 400 number exchange, including 
everything in the way of telephone equipment. This is another 
addition to an already long list of large equipments, and the 
company propose to make the plant as usual a model. 

PINE BLUFF, ARK., COTTON OIL CO. has recently 
installed a 70 h. p. engine, built by the Ball Engine Co., Erie, 
Pa. 

THE ELECTRIC APPLIANCE CO. are calling particular 
attention to the Jenkins switch, which is the latest arrival in the 
field of snap switches. The Electric Appliance Company claim 
that they are in a position to sell these switches at a very much 
lower figure than has ever been offered before on a first-class 
article. They solicit an opportunity to quote prices to all users 
of snap switches. 

INDIANAPOLIS, IND. Daniel A. Chenoweth, promoter of 
the Chenoweth Light and Power Company, has filed with the 
Board of Public Works an application for a franchise for the 
company and a bond of $25,0co, secured by Samuel A. Cheno- 
weth, Anthony Harmon and William W. Spencer. A plan of 
overhead wires outside of the “mile square” was also filed. The 
company will cater only for that part of the city outlying the 
territory bounded by North, West, South and East streets. 


SOUTHERN NOTES 


CARTER-HAYS ELEC. CO., recently incorporated at 
Louisville, Ky., are successors to L. D. Carter, 237 Fifth street, 
that city. Mr. L. D. Carter, M. E., is president of the new 
company, and C. B. Hays, secretary and treasurer. They do a 
general construction business, handle all kinds of supplies, and 
have installed some of the largest isolated plants in their city 
and vicinity. They are agents for the Bullock dynamo and 
motors. 
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ELECTRICITY IN SAXONY. Consul Winter notes that 
no fewer than five electro-technical factories have been started 
in Saxony this year, with a total capital of over $2,000,000. 

MR. ALFRED J. THOMPSON, of Havana, Cuba, has come 
up to New York for the Christmas holidays, and as a bracer after 
the dose of yellow fever he got last summer. He says there is a 
bright outlook for electrical goods in the island and for im- 
proved trade in general. 

MR. FRANCIS E. DRAKE, commissioner for electrical and 
machinery exhibits at the Paris Exposition of 1900, whose article 
on that subject appeared in this journal last week, has been visit- 
ing New York, and finds the outlook very hopeful for a fine 
display. The limitations as to space, however, are likely to 
prove seriously cramping on the more ambitious exhibitors. 

HAVANA, CUBA, is to have a trolley system, as already 
noted, and the latest step is the sale of the Ferro Carril Urbano, 
half to English capital and half to Mr. G. W. Young, president 
of the U. S. Mortgage and Trust Co., Senator Smith of New 
Jersey, P. Farquhar, F. S. Pearson, Col. G. B. M. Harvey, and 
Hanson Bros. of Montreal. Mr. Pearson, who is said to repre- 
sent Whitney interests, has gone to Havana. There is a big 
struggle going on for trolley control in Havana. 
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PHOSPHOR-BRONZE SMELTING CO., 2200 Washing- 
ton avenue, Philadelphia, have, owing to the high prices of cop- 
per, tin, etc., withdrawn all quotations on phosphor-bronze, 
delta metal and other alloys, etc. They will be glad to quote 
prices and receive orders. 

WASHINGTON, PA. The Washington Electric Light & 
Power Co., Washington, Pa., have recently increased the capac- 
ity of their station by the addition of a 175 h. p. engine built by 
the Ball Engine Co., Erie, Pa. 
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FOR 
SWITCHBOARD, 
RAILWAY 
and MOTOR USE. 


‘Inspector Bos.ca Fire Underwriters’ Unioa says: 
“A thoroughly reliable and desirable wire ia every rescence 


The Clark wire has been before the public and in use for the past te 
universal favor. We guarantee our insulation wherever used. mabey Ur 


and has met 


ears, 

erground or a a 
and our net prices are as low, if not lower than ary other first-c insulated wire. We shall be 
pleased to mail Catalogues, with terms and discounts for quantities, 


EASTERN ELECTRIC CABLE COMPANY, 


HENRY A. CLARK, Treas. and Gen’) Manager: 61-63 Hampshire Street, 
HERBERT H. EUSTIS, Pres. and Electrician. BOSTON, MASA. 


JISH GRADE RUB- 
Pirr BER COVERED Wi RES, 
/B\4 RUBBER GABLES AND Wai HEBPROO 


RS Conduits and Accessories, For Telephone, Telegraph, Electric Light and Power. 


| STANDARD UNDERGROUND CABLE COMPANY, 


Pittsbu : Westin Louse Bidg. Philadelphia: 1225 Bets Bldg. 
New York: 18 Co dt St. Chicago : The Rookery 
St. Louis: 507 Security Bing. 


To all classes o! 
Ma Machinery. 
Pum 


SPECIALISTS IN THE DIRECT CONNECTION OF ELECTRIC MOTOR 


Onn eget ‘Laboratory Work, and all Eoia P E [aay en T etc, € 
714-716-716 ST. CHARLES ST. 
ST. LOUIS, MO 


e over 100 kinds of A.C 
Motors, from 1-30 to 3 H. P. 


THE EMERSON ELECTRIC MFG. CO., 


WM. A. ROSENBAUM 


Electrical Expert ~ 
Patent Solicitor. 


ROOM 177, NEW YORK CITY. 


*-mES BUILDING. 


GOLD STREET CAR HEATING CO., 


Frankfort and Cliff Sts., NEW YORK CITY. 658 Rookery, CHICAGO, ILL. 


We are now constructing and selling the most Improved Electric Heaters on the 
market.—Our heaters combine the highest efficiency with the greatest economy.—They 
are the acme of simplicity. We guarantee their durability—acknowledged EEE 
to’ be without equal. 


MANUFACTURERS. C. S. KNOWLES 
price and cost of production are rery| HARD RUBBER ROD, TUBE, 


interesting commercial quantities. Your profit is 
wit require commertial“avi TURNED AND MOULDED WORK 
GET OUR PRICES. 


Cransformers, 
Kuhlman Electric Co 


ELKHART, INDIANA. 


It requires commercial ability to raise prices to 
the value for maximum profit. That you have 


ne. 
It requires engineering ability, a knowledge of NEW YORK. BOSTON. 
materials and methods of manufacture, to force 
down the cost of production. i 
you sure that you are not paying too mu 
for your goods? lf you were a idee oo mer- D IRTY OIL 


chant zou would be looking sharply after this. Can 
you afford to do less as a manufacturer? 

Money saved before by expert design. 
My services may be valuable to you. 


GEORGE T. HANCHETT, 


Electrical and Mechanical Engineer 
123 LIBERTY $T., NEW YORK CITY. 
Electrical and Mechanical Design. 


a ee WIRE. 


-——<« AGENCIES: 


can be purified pn: and used over 
and over again, by using the celebrated 


Tracy Oil Filter. 


Standard, reliable and perfect. Saves oil 
consumers 75%. 


PHENIX AUTOMATIC FILTER C^., 
CINE, WIN. 


NGKLL ANDREWS Boston. 
LECT RICAL ENGINKERING CO., quinneapelis. | 
8T. LOUIS ELECTRICAL SUPPL 

THE BRADFORD BELTING CO., AEPA er 


Office and Factory: PAWTUCKET, R. L 
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THE “CLARK” WIRE. 


THEATRE DIMMERS 


WARD LEONARD ELECTRIC CO. 
| Bronxville, N. Y., U. 8. A. 


Haury C. TownsenD, Formerly Principal Examiner, 
Electrical Division, U. S. Patent Office. 
DeLserrT H. Decker, Late Assistant Examiner, 
Electrical Division, U. S. Patent Office. 


TOWNSEND & DECKER, 
Solicitors of U. 8. aad Foreign Patents, 
Expert eee eat upon the 6 BEEKMAN ST.. 


validity of patents. (Temple Court). New York. 


7 ggg) 


REGIS ITANOCE ROD®sS 
of graphite. New proosa.. 
eed Cheap to 
ie Size and capacity as required by user. 
pousenas in use by largest telephone companies. 
E. W. JEWELL, 


521 Wabash Avenue - Chicago. 


STORAGE BATTERIES 


Rented, Recharged, Repaired. 
Stored Electric Power Supplied. 
Portabile Electric Lanterns. Oarriage Lamps, 
YACHT LIGHTING A SPECIALTY. 


THE STORAGE BATTERY SUPPLY CO. 
239 East 27th Street, New York, 


Mon Hade 


CONSULTING ELECTRICAL ENGINEER 
AND ADVISORY EXPERT 


On Central Station and Power Station 
Construction: Their Economical 
Operation and Testing. 


mere Omen ot he Herrik cece oF Electrical 
inspection of Cer Equipments. 

Tel. 2059 Cortlandt 120 Liberty Street 

Cable “‘Albeiteria*’ N. Y. CITY 


66 e 99 Storage 
American” cose 
the best. Send for descriptive 


ABSOLUTELY NON-INFRINGING. 
circular. ABSOLUTELY NONINFRINGIN 
AMERICAN BATTERY CO.. 
Kero ieee 172 So. Cliaton St.. Chicago, tii. 


William H. Bryan, M. E., 
H. H. Humphrey, M. S., 


Consuitations, Hep rta. F Estimates, Pla ewe 
ma n8, 
tions, Superin aay pee Testa, Purchasing. 
of Contra). Stations a Specialty. 
Turner 


INBRERA 
fica- 
gns 
Baiiding, St. Louis. 


SHEAFF & JAASTAD, 
Mechanical and Electrical Engineers. 


eee 


ifications for and superintendnnce of 
ower and Lighting Plants a specialty. 


Ss hate St., BOSTON, MASS. 


J. G. WHITE & COMPANY, 


INCORPORATED. 
ENGINEERS CONTRACTORS. 


29 BROADWAY, NEW YORK, N.Y. 
EQUITASLE BLDG, BALTIMORE. 
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~~. Wanted, For Sale and Bargains. m 


BARGAINS IN DYNAMOS, ENGINES, ETC. 


DIRECT CURRENT DYNAMOS, ALTERNATING CURRENT DYNAMOS, ARC DYNAMOS, ENGINES, BOILERS, HEATERS, 
PUMPS. This apparatus has been removed from our own Central Stations to make room for larger units. We therefore know its history 


and can guarantee it to be in thoroughly goed operative condition. Write us for Price List No. 26. 


139 Adams Street, Chicago 


CHICACO EDISON COMPANY, 


WANTED 


FOR SPOT CASH. 


OLD INCANDESCENT LAMP BASES 


WITH OR WITHOUT PLATINUM. 
FreiaHt Paio ano HianmncsT PRICES GUARANTEED. 


GEO. F. SCHWALM, - 


HARRISON, N. J. 


1 BARGAINS. 


AI Second-hand Dynamos, Motors, Arc 
a Lamps, Transformers. 


» REPAIRING 


a) Armatures, Commutators, Fields, Arc 
Lamps and Transformers. 


CASS & AARON CO., 


141 S. CLINTON ST., CHICAGO. 


REWINDING. 


Motor Starting Rheostats 
Motor Regulating Rheostats 
Dynamo Field Rheostats 


Theatre Dimmers, Special Rheostats. 


iron Clad Resistance Co. 
WESTFIELD, N. J., U. 5. A. 


SESA cee 
ACENCY WANTED. 


Would like to correspond with manufacturer 
who has an article he desires to place upon the 
market in Greater New York. Have extensive ac- 
Quaintances among various branches of electrical 
trade, including supply houses, dynamo manfac- 
turers, electrical repair shops, lighting and railway 
engineers and contractors, electric railways, cen- 
tral stations and isolated plants. Have well- 
equipped office, telephone, etc., with room to carry 
small stock. Arrangement can be made on com- 
mission basis, or otherwise, as preferred. Address 


Be. N., 


Care The Electrical Engineer, 
120 Liberty St., New York. 


WANTED. 


Second-hand constant current, shunt wound dy 
namo to give about 1,000 amperes at 30 volt» 
State maker’s name, lowest price, condition, etc 
Address 

THE LAKE SUPERIOR POWER CO., 
Sault Ste. Marie, Ontario, Canada 


AND EXCHANGE. 


wE B 


TELEPHONE. 


SPRINGFIELD, O.—The Springfield Tele- 
hone Co. has been incorporated by I. Ward 
“rey, Robert C. Gotwald, C. H. Pierce, Edward 
Co Čiynn and Robert Mills to operate a telephone 
system on $50,000 capital, in Springfield. 

BENTON, ILL.—The Youngblood-Stamper Tel- 
ephone Co. has been formed; capital stock, $12,- 
000; incorporators, R. A. Youngblood, F. H. 
Stamper, Winnie H. Youngblood. 


GREENCASTLE, IND.—The Putnam County 


WANTED. 


The services of a draughtsman, who is com. 
petent to make LINE DRAWINGS for books. 
catalogues, etc. State age, name of last employer. 
compensation, and submit sample of work. Ad- 

ess 


Care The Electrical Engineer, 
120 Liberty Street, New York City. 


FOR SALE. 


Fully equipped factory for manufacturing dyna. 
mos and motors, etc., with full line of patterns, 
drawings and all necessary data; will stand thor- 
ough investigation; good reasons for selling will 
be given. Address. 


— ry 
28 Rodney Street, Brooklyn, N. Y. 


FOR SALE. 


At a Bargain. 
2 9’x12” N. Y. Safety Steam Power second-hand 
engines. 
25 K. W. second-hand Edison bipolar dynamos. 
All of the above in service at present time. 
d separately or together. 
1 15 K. W. second-hand bipolar Edison dynamo. 


Fe As Wunder, ; 
115 Broadway, New York. 


Telephone Co. has been formed; capital, $10,000; 
incorporators, Clement C. Hurst, Jesse Richardson 
and Frank G. Gilmore. 


STELLA, NEB.—The Interstate Telephone Co. 
has completed its line into Stella and is extending 
it north, expecting to reach Nebraska City before 
laying off the workmen for the winter. 


ASHLAND, O.—The Ha te telephone line at 
Lodi has been sold to the Ashland Home Co., a 
company composed of 12 Ashland business men. 
Consideration named was $30,000. 


ELECTRIC LIGHT. 


CLARENDON, ARK.—J. W. R. Robinson is 
president of the Clarendon Light and Heat Co., 
capital $6,000. 

SANTA MONICA, CAL.—The Santa Monica 
Electric and Power Co. has offered to maintain 35 
or more 2, c. p. are lamps for $9.50 per month 
each. Attached to the bid are two conditional 

ropositions. One of these is to furnish current 
ree of extra charge for the operation of a storage 
battery for the fire alarm system, on condition that 
the city purchase the necessary battery and appa- 
ratus. he other proposition was to care for the 
city fire alarm system for an additional compensa- 
tion of $10 per month. 


WEST SALEM, WIS.—For some time the vil- 
lage of West Salem has been having trouble with 
its electric light system, and there was a strong 
sentiment in favor of the village putting in its 
own plant. A contract has now been entered into 
with Dr. E. C. Swarthout, of La Crosse, for 60 
32 c. p. incandescent street lamps. 


UTICA, N. Y.—The establishment of Hugh 
Glenn & Co. is now equipped with a complete iso- 
lated electric light plant. A new Westinghouse 
multipolar dynamo for 500 incandescent lamps has 
just been installed in thc engine room. There are 
also two bipolar Edison machines, each one ca- 
pable of 325 incandescent lamps. 

CANANDAIGUA, N. Y.—At the regular meet- 
ing of the Canandaigua Board of Trustees, the ap- 
plication of M. D. Munger and others for a fran- 


chise, to operate an electric light plant in Canan- 
daigue, was turned down. 


WALLACE, IDAHO.—The Wallace Mfg., Elec 
tric and Water Co. has installed a new five-ton 
dynamo. This is considerably larger than the old 
one, which is also being retained in use, so that 
the light producing power of the plant is cn 
siderably more than doubled. 


WAYNE, NEB.—The electric light system has 
started up here and promises to be entirely satis- 
factory in every respect. The entire city and 
most of the business houses are lighted. 


BLAIRSVILLE, PA.—The borough of Blair- 
ville, Indiana County, has just concluded a con- 
tract with the Citizens’ Heat, Light and Power 
Co., of that place, for the lighting of the streets oi 
that borough with electricity. he contract pro- 
vides for not less than 35 arc lights, normal pow- 
er 2,000 candles each, at a cost of $70 per annum 
per light, making a total outlay of $5 450 per 
year. The contract is to last five years. 


ELECTRIC RAILWAYS. 


PORTSMOUTH, N. H.—The Boston & Maine 
Railroad Co. is erecting at Portsmouth, N. H., a 
building for its electric power station. The bui'd- 
ing is 118 feet wide and 64 feet long, divided into 
two rooms—one for the boilers, and the other for 
the engines and electric generators. The side 
walls are of brick, the roof construction fireproof; 
the trusses are of steel, and they support stee! 
beams for the purlins on which is to be placed a 
concrete roof. The contract for the_ steel work 
was given to the Berlin Iron Bridge Co. 


GLOUCESTER C. H., VA.—The Board of Sv- 
pervisors has voted a subscription of ,000 to 
the Richmond & Tidewater Railroad Co., if the 
road is built from Richmond to Gloucester Point 


LEAVENWORTH, KAN.—The county com- 
missioners of Leavenworth County have granted 
a franchise to the company which purposes build- 
ing an electric railway from; Leavenworth to Kan- 
sas City. 


NEW YORK, N. Y.—Judge Cohen, of the Su 
preme Court, has granted an order discharging 
Arthur Ingraham as receiver of the Electric Kail- 
way Co., of 1 Broadway. He was appointed re 
ceiver in qonan 1897. The assets realized $3,944 
and the debts proved amount to $29,141. 


BALTIMORE, MD.—J. G. White & Co., street 
railway contractors, have broken ground at Tome 
and Third streets, Canton, for a trolley road con- 
necting the Green Line terminus of the Baltimore 
City Passenger Railway with the Middle River 
Railway at Highlandtown. 


TORRINGTON, CONN.—The Torrington & 
Hartford Tramway Co. gives notice that it will ap- 
ply to the General Assembly for permission to ex- 
tend its lines southward from the east branch in 
Torrington to East Litchfield and westward from 
there to Bantam Lake. 


POTTSTOWN, PA.—The Montgomery & Ches- 
ter Electric Railway, to which a charter has just 
been granted, will shortly begin the constructiou 
of a trolley line between Pheenixville and Spring 
City. The line will be extended to Royersford. 
Limerick Square and Pottstown, and possibly from 
Phoenixville to Valley Foree, ane from Pottstown 
to West Chester. John J. Ridgway, of Philadel- 
phia, is president of the company, and the incor- 
porators are Daniel S. Mann, William H. Grebe 
and Claud S. Jarvis, of Philadelphia; George F. 
P. Wanger, of Pottstown, and J. G. MacPherson. 
alo Washington,-D. C. The capital stock is $30.. 


PITTSBURG, PA.—The United Traction Co. 
will extend its California avenue, Allegheny. 
branch, from Avalon to Dixmont,,if a favorab'e 
ordinance granting it permission through the bor- 
ough of Ben Avon is passed. 


ALLIANCE, O.—There is a well grounded re 
ort that the Canton & Alliance Electric Railway 
o. is n pouating JOE the parehas of the Alliance 
street railway. e local line is about four mile: 
in length and its purchase would give the Canton 
& Alliance Co. the right of way over the principa 
streets of the city. he Canton & Alliance Co 
have secured the right of way for an electric line 
between this city and Canton, a distance o 
miles, and the line will be built within the next 


six months. 
See further, page xri. 
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ALL APPARATUS IN STOCK FOR IMMEDIATE DELIVERY. 


(10 Voit Dynamos. ore ee ~ 1 BO-light 2,000 c. p. Brush, No. 1 10 H, P. Fisher, M. P. 
1  6O-light z ight T.-H., A 18. i S y. 
1 Bt BAPE, uano. | Bt Baino 19T mo n medion emd iE l Elpa a w 
ee e ti lar. 66 tan i i ee .° 
1 90 Westinghouse. ie 1 500 “ Bain. 2 50 “ 2000 “ T.-H. M. D,1 25 “ T.-H. 
1 140 * Wayne Jenney. 1 500 “ Westinghouse, No. 0. sell oiler. ° 1 25 ‘ Edison 
2 150 “ y. 1 600 “ T.-H., 80 K. W., 2phase. 6 65 “ 2000 “ Brush, No. 8 1 25  “ Amer, Eng. Co. 
1 200 “ Western Electric. 1 600 “ Westinghouse, 80 ‘a W. 1100 “* 2000 “ Western Elec. 1 30 **  Rockfo 
2 ZO“ General Beem direct 8 950“ T AS 110 Volt Mot DO ae 
2 i; is ectri “ T.-H, . o otors. 
i connected to Case engine. 5 3 = j Westinghouse, i K. W. 2 KELPS . 500 Voit Motors. 
280-light Gener. ect . P. ? estinghouse, self oilers. . P. Sprague. : 
1 325 "© Amer. Eng Co. M.P. 1 900 “ Westinghouse, 45 K. W, 1 8” © Jenney, + a. Meee ounehouse: 
4 350 “ ison, 20 W. toothed armature. 1 3 “ & C., Multipolar. 5 9 « Crocker-Wheeler 
1 425 “ United States. 1 1000 “ Westinghouse, 2-phase, 1 7% “ Westinghouse. 1 3 oo b ` 
2 480 “ Brush. toothed armature, 50 K. W. 2 10 “ Eddy. 1 4 u $y 
1 540 “ Edison, 30 K. W. 2 1800-light Slattery. 1 12 “ Western Electric. 1 5 “ Wood, 
1 800 si Rockford. 8 1500 Westinghouse, 75 K. W. 1 20 “General Electric, M. P. 1 5 s Westinghouse 
1 1000 RA 5 b Detroit. j 
1 1000 “ dison, 60 K. W. P ss 5 
2 1500 “ Edison, 100 K. W. 1 7 “ Commercial. 
1 7 s ison. 
220 Voit Dynamos. eT 2 7% « E & C., Multipolas 
i Lo K.W. E r sr Multipolar, i 10 s Eddy. 
112 “ Edison. a f Arc Dynamos. 1 25 H. P. Thomson-Houston, 7 a >; L the D 10. 
1 15 “ T.-H. 1 20-light 1200 c. p. Excelsior. 4 25 “ Edison, 20 K. W. 1 15 “ Card gi 
1 20 s Edison. 1 20 2000 “Excelsior. 1 25 “Amer. Eng. Co., M. P. 1 18 “u Edi on. 15 K. W 
1 20 “ T.-H. 1 20 * 2000 “ Western Elec. 1 35 “ Edison, 80 K. W. 1 2“ Commercial. 
1 20 a Amer. Eng. Co., M. P. 1 20 A 2090 B Brush. 1 50 z Rockford. 1 22 és E. & C Multipolar. 
i 7 u pockiord: P i 35 “ 1200 = For : Wayne 1 To s Sdison, 60 K. W 1 30 “ Rockford. 
ne ss i oou i = Be p 213 " Edison, 100 K W. Ea E a A OR 
500 Volt Generators. a a 2125 “ Edison, No. 82 
1 30 s 2000 . T.-H., M 2. 1830n, oO. . 
eas aes ae Se ee ean BiG SMe o T Atenan 
. mmercial. 2 ~ T.-H., „P. Hawkeye. ternatin otors. 
1 18 ~“ E. & C., Multipolar. 1 40 “ 2000 “ Western Elec. 1 1 a : & : 
t 25 “ Rockford. 245 “ 1200 “ T.-H, 1 8 “ E & C,, Multipolar. 1 4H. P. Stanley, single-phase. 
It 25 “ General Electric, direct 4 45 “ 1200 “ Brush, No.7. 1 4 “ Edison. 1 2 * Stanley, 2-phase. 
connected. 1 50 “ 1200 “ -H, L. D. 1 6 “ Bernard. 6 8 “ Westinghouse, 2-phase. 
I1 30 * Inat. 1 T74 “ E & C., Multipolar. 120  “ Gen. Elec, Monocyclic 
2 100 * ison, No. 82, 1 50 1200 ‘ Standard. 1 10 “ Belding. 1 30 24 - = os 
1150 “ Westinghouse, M. P. 1 50 “ 2000 “* Standard. 1 10 “ Eddy. 1 50 * = = z 


Large lot of TRANSFORMERS of standard makes, also ARC LAMPS. All kinds of INSTRUMENTS, METERS, SWITCHES, 
WIRE. SUPPLIES. Send for our monthly BARGAIN SHEET, giving compiete list with NET PRICES. 


CHAS. E. GREGORY COMPAN Y, 
G60-62-64 So. Clinton St., CHICACO. 
GENERATOR 


ne i COMMUTATOR and SPECIAL 


Bulit, Refliied and Repaired for any type of machine. 


WB GUARANTEE OUR WORK SATISFACTORY. 


F. E. HOMER & CO., 


BRUSH BUILDING, CLEVELAND, O. 


‘alk Hbout Prices 


Having purchased the entire available assets of the Cornman Company, assigned, 
and of The Cleveland Electric Trading Company, we have now on hand a large amount of 
alternating and direct current and arc apparatus, as well as a large stock of lamps, station 
supplies, construction supplies, etc., which we desire to close out at once. 


We have bought Cheap, and we are willing to sell Cheap. 

We expect to have on hand from time to time, considerable apparatus of this sort. It 
is our purpose, however, to act as contracting engineers and manufacturers’ agents, and we are 
fitted to handle anything in the way of electrical and steam installations. 

Write us regarding your contemplated improvements. GET OUR PRICES ON MACHINE SUPPLIES. 


THE PELTON ENGINEERING COMPANY, - CLEVELAND, O. 


MOTOR, 


FINANCIAL. Foe ace $8000, and ihe rolling stock $9,000. AREEN, pine wares and Niles Tle 
RTHAGE, a ; . t. Dunn, iaunton, is interested. phone Co. was authorized to increase its capita 
Peers for 55 000 SC Got ae ee Pai WEST ROXBURY, MASS.—The Massachu- stock from $50,000 to $75,000. 
setts Kailroa ommissioners have authorized an = 
PARU cece ae oe increased issue of $100,000 stock and $50,000 5] sainan & Opoe rete of, be Dayton. 
TAUNTON, MASS.—The Taunton & East] per cent. 20-year bonds by the West Roxbury & increased the capital stock of th so Agar 
Taunton Street Railway has received permission Rosslindale Street Railway Co. The increased is-] $10,000 to $750,000 C Company iTo 
to issue $50,000 original stock. The roadbed, | sue is for funding the floating debt for extensions á r 
about four miles, will cost $33,000; the overhead! and equipment. See further page xxii. 
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REWINDING-REPAIRING 


We ha i ir Sh aE 
e sty Marat Shen and Beyer 


In the assembled form carried in stock for all Standard Railway 


Motors. We refill ali kinds of Commutators. 


THE MILLER-KNOBLOCK COMPANY. 


@SouotH BEND. INDIANA, 


TELEPHONES 


$7.25 Each. 


With Double Battery Box..... $7.75 each 
Short Distance Magneto Call 


Telephones .. .......... $5.00 each 
Battery Call Telephones...... $2.75 each 
ALL TELEPHONES HIGH GRADE AND 


FIRST CLASS IN EVERY RESPECT. 


Send for complete catalogue of 


BLECTRICAL SUPPLIES. 


Mianus Electric Co. 
MIANUS, CONN. 


Peru Electric Mfg. Co., 


Peru, Indiana, 
Manufacturers of 


Porcelain Sundries ot every description. 


Main and Branch Cutouts, Porcelain Kaobs, 
Cieats, Tubes, Rosettes, Switches, Wall 
Receptacies, Motor Cutouts, etc., etc. 


= 


BATTERIES OF OUR SUPERIOR MAKE: 


LACLEDE anvo HERCULES. 


We take orders for PORCELAIN SPECIALTIES in Quantities. 
WRITE FOR CIRCULAR. 


INCANDESCENT LAMPS RENEWED. 


Either NEW or RENEWED 


Manufacturers of new lamps. 
lamps exchanged for burned out lamps. 


LYNN INCANDESCENT LAMP CO., 


|ncandescent Lamps R 


GEO. K. HAMBLIN, » « e 


When writing Advertisers please mention. 
#&THE ELECTRICAL ENGINEER. vt 


ENEWED. 


4 Peck Slip, NEW YORK. 


ee -IN.... 


FIELD 
Winding 


WE LEAD 


US ee FIELDS a~- 
So <, - REPAIRED. lad 
a oe LE (BL A ND= a i 
Factory Prices 
Are Not In It 
= With Us. 


HUNDREDS CF TONS or 
COAL SAVED by using 


GREEN’S 
ECONOMIZER 


SOLE MAKERS IN THE UNITED STATES, 


THE FUEL ECONOMIZER 60. 


OF 


7 | 


MATTEAWAN, Head Office. 
NEW YORK, 74 Cortlandt Street. 
BOSTON, 63 State Street. 
CHICAGO, 1106 Monadnock Block. 
SAN FRANCISCO, 32 First Street. 


MATTEAWAN, N. Y. 


OUR 


a 
a 

CROWN BRUSH. AT 

ae’ 

Ld 


CROWN WOVEN WIRE BRUSH CO.. - SALEM, MASS. 


MAKING CUT-OUTS OUR SPECIALTY" 
Write for full particulars, etc. 26 styles 
of Open and Covered. 


Cutouts 


Money saved ie money earned. 


’ H. Ts PAISTE CO. 
CHICAGO PHILADELPHIA 


THIS PHONE $5. other. 


For further information write to 


Stone City Telephone Mig. & Const. Ce. 
JOLIET, ILL. 


ELECTRIC POWER. 


LEADVILLE, COLO.—Articles of incorpora- 
tion of the Leadville Water Works Co. have been 
filed. The incorporators are C. Priddy, An- 
drew N. Dix and B. L. Carr. The company 3s 
formed to acquire by purchase all the property 
and franchises of the Leadville Water Co. for sup- 
plying the city of Leadville with water for fire and 
domestic purposes; to erect plants for the genera- 
tion of electricity and the compression of air. The 
conpany is capitalized for ,000. Its directors 
are Henry B. Cleaves, D. B. Wesson, E 
Hawks, C. N. Priddy and W. W. Mason. 

INDIANAPOLIS, IND.—A large power house 
is now being designed for John H. Murphey. 
which is intended for small manufacturing com 
cerns that require power and light in limited space. 


See further page xxvi. 


Lynn, Mass. 


DAFNO ELBOWS REQUIRED 


5 GOOD POINTS OF 


‘““LORICATED ” 
iron Armored Conduit. 


Wholesaler rire s fd. chhers| 
Everything, 3 Electric al. 
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IT IS OUR AIM 


To give the best instrument for a reasonably low 
price consistent with first-class workmanship and 
highest grade materials, hence the introduction of 


VICTOR DOUBLE POLE RECEIVER. 


Note its points of superiority and then reflect. 
Powerful compound horseshoe magnets. Hard 
rubber cases. Adjustment perfect. Highest 
quality Tungston steel. No metal parts. Spool 
wound with No. 36 silk covered wire. All cone 
nections soldered and thoroughly insulated. 


DOES THIS APPEAL TO YOU? 


my spans THE VICTOR TELEPHONE MFG. C0. 


166 to 174 S. CLINTON ST., CHICAGO, 


>a AMERICAN ELECTRIC 
TELEPHONE COMPANY, 


171-173 $o. Canal St, 


The Largest Manufacturers of 


A A Jæ Telephones ans 
A Switchboards 


in the United States. 


ALL GOODS STRICTLY HIGH GGADE 


Five Huadred Exchanges, Aggre- 

gstiag One Hundred Thousand 

ee in use. Four Years 
Service. 


al Mg 


Write for New Catal 


New Types and ee 


rices. 


No, 37.—Our Leader. 


THE STROMBERG CARLSON 
econ TELEPHONE MFG. 00. 


CHICAGO, U. $. A. 


DURABLE. 


“*DNIDNIAANI“NON 


RAPID, 


a complete 1i line of public ex 

AA alway Do press, oe Station ane 
te t uipment fu r patent, 
fae of other) "SEND FOR CATALOG. 


Tall ins, INA seeeceeeg iia 


Intercom nunicatin 
tespect all patent 


CHICAQO, ILL. 
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A ELLO 


Who Leads in 
TELEPHONE 
W000 
SPECIALTIES? 


Cabinet 
Manufacturing 
& Supply Co., 


CLEVELAND, a = OHIO. 


Wel Are Patiently Waiting. 


The howters” have 
threatened to bring more suits— 
thus far they have disappointed us 


but we have not altogether given 
Can the public be in sympathy 


with methods which employ a 
faise cry of infringement to de- 


ceive them? 


Do not longer buy cheap, out- 
of-date apparatus, buy modera 
up-to-date apparatus. 

We have it at reasonable prices. 


Our Magneto Bells, Switch- 
board Generatorsand new Double 
Pole Receivers lead the 


The Williams Electric Co. 
80-84 Seneca St., 
CLEVELAND, 0. 


e 
Our Single-Core Ringer. 


WHCLESALE 


F Telephones 
and 
Magneto 
Belis. 


HIGH 
GRADE. 


own MagagtoiBell No. 3. p 
Farr Telephone & Cons. Supply Co. 


No. 357 DEARBORN STREET, CHICAGO. 


Mageete Bot! Ne. |. 


INTERIOR TELEPHONES 


Our Circulars and Illustrations explain in detail. Send for them. 


THE ALLEN-HUSSEY CO., gamut 


CHICAGO. | 
DERE EE So KI M. E ZZ ES IS piman a Mie . a> 


When writing Advertisers, kindly mention 
THE BLACTRIGAL BNGINGBR . è 3 
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THE AMERICAN BELL TELEPHONE COMPANY. 


125 MILK STREET, BOSTON, MASS. 


Reg Company owns Letters-Patent No. 468,569, granted to Emile Berliner November 17, 1891, for a 
combined telegraph and telephone, covering all forms of microphone transmitters or contact 
telephones. 


NOW READY. 
CATALOGUE No. 10. 


A New Pocket Battery Gauge, to retail $3.50, is now 
ready. 

Something New in Burglar Alarm Traps now ready. 
A lot of specialties we are now making can be purchased at the 
right price. 

THE MESCO DRY BATTERY (better than ever). 


Prices to suit buyers who are using cheaper grades. 


Manhattan Electrical Supply Co. p- 


$6.50 - 32 CORTLANDT STREET, NEW YORK 


NEW TELEPHONE 


© 
For Railroad and Trolley, Linemen and General 
Testing Purposes it is Indispensable. 


SIMPLE, COMPACT, COMPLETE, STRONG 


WEIGHT ONLY 9 LBS. 


WRITE FOR PARTICULARS. 


VIADUCT MFG. CO., BALTIMORE, MD. 


OCTAGONAL, 

AND Se be ae 
TROLLE 

AND STAM. 


- W. PHELAN, 280 Broadway, New York. 


NET PRICE, 


Plans fer the 
Now York Soasen 


should include 


Tolophone Sorvice 
at your Rosidenco. 


Its convenience is 
inestimable 
Its cost is inconsiderable. 


NEW YORK TELEPHONE COMPANY, 
15 Dey St., 952 Broadway, 115 West 88th Bt. 


Western Telephone Construction Co., 


250-254 S. CLINTON STREET, CHICAGO, ILL. 
Largest Manufacturers of 


TELEPHONES AND SWITCHBOARDS EXCLUSIVELY 
IN THE UNITED STATES. 


TRANSMITTER. 


FINEST TALKER ON 
EARTH. 


Especially for Exchange and 
Long Distance Service. 

We manufacture Switchboards, 
ali styles of rE aaa every- 
a thing to equip a 
Send for illustrated Catalogue. 


KOKOMO TELEPHONE & 


ELECTRIC MFG. CO., 
Kokomo, ind., U. & A, 


F. R. HARRIS,] Weston Flectrical instrument Co., 


a 114-120 William Street, Newark, N. J. 
FINE BRASS, COPPER, GERMAN SILVER, AMMETERS and VOLTMETERS 
Phosphor Bronze Wire. For Central Stations and Isolated Plants. 


SPECIAL ALLOY WIRE DRAWN TO ORDER.| A new,profusely illustrated Catalogue just published. 
35 BENEDICT $T., WATERBURY, CONN. Z 
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Give . exclusive attention to the development and uti.iza- 
tion of water Hoda by the most modern, economic and 
a pres met 


Da a the t e theory and practice of hydraulic engineering as 
power development in its widest range of a 

plication, is the service of its customers. 
THOUSAND WHEELS NOW RUNNING, aggregating some 


COMPANY > zareen 


Pelton Wheels afford the most reliable and efficient 
hest efficiency and absolute regu 
Gatabeuce hieauke 


power for such service, and are running the majority of 
stations of this character in the United States, as wel) as 

furnished on application. 
321 pie Street, 


ost foreign countri 
San Francisce, Cal. „U. S.A. 


ulation 4 guaranteed under the most extreme variations of load 


PELTON WATER WHEEL COMPANY, nying tp: 4. 


Grane 
Gompany, 


CHICAGO. 
HIGH PRESSURE 
GATE VALVES 
PIPE AND. FITTINGS. 


Complete Piping Equipments Cut and 
Fitted ready for Erection., 
Over Twenty Large Power Houses 
Equipped complete during the past 
year. All giving perfect satisfaction 


f! 


-< 
as 


BRANCH HOUSES: 


NEW YORK PHILADELPHIA MAHA 
KANSAS CITY LOS ANGELES 
ST. PAUL X CITY 


8IOU 
PORTLAND, ORE. SAN FRANCISCO 


GAS ENGINE THAT REGULATES. 


from no load to full load. 


Gagan 


Belted or direct-coupled units. 
G a aae n 
Send for Circular. 


Miller Improved Gas Engine Co., ®P"inetiera. 
| REG:TRADE MARKS THE PHOSPHOR BRONZE SMELTINGCO.[IMITED: 
INGOTS,CASTINGS, WIRE,RODS, SHEETS. ETC. 
6ELTA | ORIGINAL AND SOLE MaAKERSIN THE U.S. 
NON-TURNING, BINDING AND CON TACT POSTS, 


T 2200 WASHINGTON AVE. PHILADELPHIA. 
C 
— DELTA ME TAL— 
No. 189 IRON BOX BELL 
AND DOUBLE ADJUSTMENT. 


"ELEPHANT BRAND PHOSPHOR-BRONZE 
| Phosphor Irene! : 
CASTINGS, STAMPINGS ano FORGINGS. 
DOES GOOD WORK BECAUSE IT IS WELL MADE 


A Very Desirable Bell at a Low Price.......... 


Huebel & Manger, Manufacturers. 256 GRAHAM ST., 


3 per cent. regulation GUARANTEED 


Sizes 25 to 150 H.P. in use. 


cGIBBSTOWN, 


BROOKLYN, N. Y. | | 


W. C . YOUNG FG., Co. 
Mant res ae AND. HE OF 
ES» Pe i. NEARs. 


paTHe a 


TELEGRAPH ADDRESS 7 4 IWorcE STER, 
ieu | i z 


MASS., 
U.S.A, 


WESTERN UNION 
CODE USED. 


“rae 
4 BOs 
EUROPEAN AGENCIES: 


ELIG, SONNENTHAL & Co., London.| E. SONNENTHAL. Jr. Berlin. 
H. W. PEABODY & Co., Paris. JOSEF SCHVARCZ, Budapest, 


THE PRACTICAL 
ELECTROPLATER. 


A comprehensive treatise on Electroplating, with noter 
ou ancient and modern Aston and formulas 


for new splutions. 


MARTIN "BRUN OR. 


298 PAGES, FULLY ILLUSTRATED, SECURELY BOUND Je 
CLOTH AND HALF MOROCCO. 


PRICE, $6.00. 
Sent on receipt of price by 


The Electrical Engineer 


120 Liberty Street, NEW YORK 


Matter, Energy, 
Force æ Work. 


BY 


Prof. SILAS W. HOLMAN, 


12mo. Cloth. 257 pp. 
Price $2.50. 


The Electrical Engineer 
120 Liberty St., 
NEW YORK CITY, 


ELECTRIC LIGHT. 


TRENTON, N. J.—Thomas C. Barr, of O 
and Col, A. R. Kuser, of Trenton, have purchas 
the stock and ganchi E ele Trenton Electric 
Light and Power 
stood to be $119,000: rer is bhii that the soi 


chase is part of lan for consolidating the 
tric Light Co. wi the Trenton Passenger Sees 
Railway Co. 

CHARLOTT MICH.—The streets will be 


again ne hted betore long, after being in darkness 
for 10 months because of a disagreement between 
the lighting company and the city council. The 


trouble has peen settled, and the lights will be 
turned on Jan. 1. 

BRADFORD, PA.—The Bradford Electric 
Light Co. has been fo rmed; capital, $10,000; in- 
cotporetor Robert Thompson, Phenix, E. 

eyo, J. P Code. 

EWEDESEORO N. J.—The Swedesboro Light. 
Heat and Power Co. has been formed; principal 


‘office, Woolwich Township, Gloucester County; to 


ont aig st for light, heat and power; 


capital incorporators, Charles D. ippin- 
ts Henry W. Ridoway 


eorge B. Mitchell, 
Thomas B. Taree. John È. Rulon, Benjamin P. 
Lawrence, James J. 


avidson. 

HAGERSTOWN, MD.—E. M. Schindel, mayor, 
has signed the or pal pi e Authorizing the estab- 
lishment of a municipal aot at a cost of $80,000. 
The city at present is pepi by the Hagerstown 
Railway Co., the contract for which expire 


in two years. 
N. J- a Repauno ene 
o., Repauno, N. J., 97 Cedar reet De 
Zork has let 'the contract to the Lucker 
4 Whitehall street, Ne 
York for the entre {i Ming, and Dome plant for 
ectric T 
lant ii h hago about 100 h. 
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Suppiy Parts. Special Work. 

AANNUNGIATORS — BELLS HOOHHAUSEN & HALL, 
CATALOGUES AND PRICES ON APPLICATION. mainder ee es UCTIQN 

PARTRICK, CARTER & WILKINS, pricaoccenta, Pa. | 07 Liverty Street, BROOKLYN, N. v. 

Hart H. & H. Push Switch COLL HANDLING I. POWER PLANTS. 

Earme é Easy to Operate. | fom eA wi ON Ai |e pat DB) view ot the Metropol 


Easy to Wire. 


Will not get out of 
Order. 


Handsome in Ap- 
pearance. 


SOLD SY ALL 
ELECTRICAL SUPPLY 
HOUSES. 


| Company (Kansas 
| City,Mo.)boiler room, 
showing Hunt Noise- 
less nveyor and 
arrangement of chutes 
for spouting coal di- 
rect to the Automatic 
=| Stokers. This convey- 
a| or, after delivering the 
= =| coal to the storage 
bins,which are located 
== | over the furnaces, 
asses underneath the 
oilers, receives the 
ashes, and transports 
them to a tank from 
M| which they are readily 
i| removed. 
This is only one of 
the many t instal- 
mes) lations our E 
describe. Catalogue T treats of" Coal] Handling for Steam Generation.” We are 


Specify it when ordering. i 


THE HAR T always glad to send it and any information to interested parties. 
& HEGEMAN | Aiia 0, W. HUNT COMPANY, "AERAN TSL. att 
MFE. 20. 


216 High Street. 
HARTFORD, CONN. 


WASHBURN & MOEN || 


MFG. CO. BARE AND 
INSULATED 


ELECTRICAL WIRES [ee aoui 


OF EVERY DESCRIPTION i STRATTON 


ALSO MANUPACTURERS OF I) 1 SEPARATOR. 
The “Chicago” Rail Bond. || levers DRY STEAM 


TO YOUR Ea 


General! Offices: WORCESTER, MASS. ! THE ot MFG. Co. 
WAREHOUSES AND OFFICES: pe gouBeERT, 14-16 CHURCH ST., NEW YORK. 
Boston, New York, Chicago, San Francisco Á 
Houston, Philadeiphia, Pittsburgh. 


BY SIMPLY PRESSING A BUTTON YOU CAN 


W c" seq [STOP YOUR ENGINE 


Close any valve in your! steam pipe. Throw out a friction clutch. 


a water whee Stop a gas or oil engine. Stop anything 


HIGH VOLTAGE INSULATORS controlled by valve or lever 


AND IF YOUR ENGINE STARTS 
PORCELAIN PIN COMBINED. TO' RACE OR RUN AWAY 
THE MONARCH SPEED LIMIT 


Any Required Test Guaranteed STOPS IT AUTOMATICALLY. 


ae matter how high. FLY wheel accidents. 


burnt out armatures or field magnets. 
Beware of imitations. wholesale blowing of fuses. 


loes of life in moving machinery. 
lack of proper precautions. 


oss in accident suits due to 
THE MONARCH MFG. CO., 
; 7 39 Cortlandt Street, New York. 
Pat. March 8 and 22, 1898. Sales Offices, 39 and 41 Cortlandt Street, New York. | Fer New Baglaad States address Waterbury, Coan. 


Manufactured solely by 


THE R. THOMAS & SONS CO.,| | 
EAST LIVERPOOL, OHIO. C, 


‘ 
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The Foremost Electri eal Engineers 


of the country have prepared our Instruction Papers. In establishing 


THE ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION, 


our aim has been to have our Papers prepared by recognized | 
authorities, so that we may now truthfully say 


THE STANDARD WE HAVE SET CANNOT BE SURPASSED. 


The following eminent authorities are among those who have prepared papers : 
PROFESSOR FRANCIS B. CROCKER, Past President American Institute of Electrical Engineers, 


Professor of Electrical Engineering at Columbia University. Author of our Instruc- 
tion Papers on Design of Continuous Current ry. 

CHARLES F. SCOTT, Chief Electrician, The Westinghouse Electric and Mfg. Co. Author of our 
Instruction Papers on Alternating Current Apparatus. 

Il PROF. W. J. HERDMAN, of University of Michigan, Ann Arbor, Mich. Author of our Papers on 

| Electro-Therapeutics. 

ELMER G. WILLYOUNG, The well-known Electrical Instrument Expert and Manufacturer. 
Author of our Instruction Papers on Instruments and measurements and X-Ray Ap- 
paratus. 

WILLIAM MAVER, JR, Author of ‘ American Telegraphy.” Author of our Instruction Papers 
on Telegraphy. 

THORBURN REID, The well-known Consulting Electrical Engineer. Author of our Papers on 
Principles of the Alternating Current. 

DR. FREDERICK S. KOLLE, Radiographer to the Methodist Episcopal Hospital of Brooklyn. 


Author of our Papers on Medico-Surgical Radiography. 

JOSEPH SACHS, Electrical Bureau, Department Public Buildings, New York. Author of our 
Papers on Wiring and Distribution. 

TOWNSEND WOLCOTT, Consulting Electrical and Mechanical Engineer. Author of our Papers § 

n Primary Batteries. | 

ARTHUR N. MANSFIELD, The well-known authority in telephony, with American Telephone [ 
and Telegraph Co. Author of our Papers on Telephony. | 

ALFRED E. WIENER, The well-known Electrical Engineer and Author. Author of our Papers on 
Electric Lighting. > 

HUGH MORRISON WHARTON, Electrical Engineer, with Westinghouse Electric and Mfg. Co. f 
Author of our Papers on Continuous Current Machinery. i 

JOSEPH APPLETON, Chief Engineer of Construction, The Electric Storage Battery Co. Author ff 
of our Papers on Storage Batteries, 

ALBERT B. HERRICK, The well-known Central Station Expert. Author of our Papers on 
Central Station Construction and Operation. 

RALPH D. MERSHON, The well-known Expert in Alternating Current Transmission, with the 
Westinghouse Electric and Mfg. Co. Author of our Instruction Papers on Alternating 
Current Transmission. 

J. LESTER WOODBRIDGE, The well-known Authority. Author of our Papers on Electric Railways. 

THOMAS HALL, Superintendent of the Mansfield Machine Works. Author of our Instruction 
Papers on Thermodynamics, Steam Engines and Steam 

G. B. PRESTON, Department of Experimental Engineering, Sibley College, Cornell University, 
Ithaca, N. Y., Author of our Instruction Papers on Strength of terials, 

DR. SAMUEL SHELDON, Professor of Physics and Electrical Engineering, daed es Institute, 
Brooklyn, N. Y. Author of our Instruction Papers on Electricity and Magnetism for 
Physicians. 

HERMAN A. STRAUSS, Electrical Engineer. Author of our Papers on Design of Switchboards 
and Switchboard Instruments. 

THOS. J. FAY, Electrical Engineer. Author of our Papers on Applied Mechanics, 


For full information relating to our courses of instruction and our free book 


entitled “CAN I BECOME AN ELECTRICAL ENGINEER,” address, 


THE ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION, 
HERMAN AO eal eee 120 aerate Street, New York,:U.:S. A.. 
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OUR COURSES OF INSTRUCTION ARE.... 


Designed to Meet Your 


Individual Need. a 


_ The following elaborate series of general and special courses makes it easy for any 
student, scholar, merchant, clerk, professional or laboring man to 


SELECT HIS OWN COURSE. 


Our courses are Guaranteed Scientifically Accurate and’ are Endorsed by Every 


Prominent Electrical Engineer. 


Instruction Payable in Instalments of $2.00 or $5.00 per Month. 


JUNIOR COURSE, a general technical course in Electrical 
and Mechanical Engineering adapted to the requirements 
of most technical men. 

SENIOR COURSE, the equivalent of a college education in 
electrical engineering; the most complete course of its 
kind ever offered. 

ADVANCED SENIOR COURSE, recommended to graduated 
electrical engineers as the means of bringing their knowl- 
edge up to date; or to civil, mechanical, and other engi- 
neers to rapidly acquire an electro-technical education. 


TELEPHONY, Special Course No. 1—The only complete ex- 
position of modern telephene practice. 


TELEGRAPHY, Special Course No. 2—Has found the appro- 
bation of all telegraphers. 


ELECTRIC LIGHTING, Special Course No. 3—A course of 
exceptional value. 


ELECTRIC RAILWAYS, Special Course No. 4—Unsurpassed 
in scope and treatment. 


ELECTRIC MINING, Special Course No. 5—Educates Engi- 
neers to a Special Branch wherein Opportunities Go 
Begging. ‘ 

ELECTRIC HEATING, Special Course No. 6—A comprehen- 
sive treatment of this important study. 


ELECTRIC WELDING, Special Course No. 7—Of growing 
importance. 


ELECTRIC SIGNALING, ‘Special Course No. 8—This course 
has found the favor of Railroad, Marine and Military Sig- 
nalmen. 


ELECTRO-METALLURGY, Special Course No. 9—The vast 
interests in this field are seeking talent. 


ELECTRO-CHEMISTRY, Special Course No. 10—This in- 
dustry is making giant strides. 

ELECTRO-PHYSICS, Special Course No. 11—The ideal 
course for laboratory workers. 

ELECTRIC BELL WORK, Special Course No. 12—A humble 
subject but a popular course. 


CENTRAL STATION WORKING, Special Course No. 13— 
One of our most important courses. 


DYNAMO DESIGN, Special Course No. 14—The authors of 
this course are recognized authorities. 


PURE MATHEMATICS—An education in Elementary Mathe- 
matics. 


“MECHANICAL DRAWING—Draftsmen are made,—not born 


ELECTRO-THERAPEUTICS, Special Course No. 15—A 
thoroughly scientific course prepared by one of the high 
authorities of the country. 


MEDICO-SURGICAL RADIOGRAPHY, Special Course 16 
—A unique course covering thoroughly the use of the 
X-Rays in Surgery. 

a bot ar COURSE A—a POPULAR exposition of all 
branches of electricity—no mathematics—A Quick Course. 


For more complete information, write for our beautiful little book entitled ‘$ CAN l 


BECOME AN ELECTRICAL ENGINEER,” 


Address 


ested in. 


and state subject you are particularly inter- 


The Electrical Engineer Institute of 
Correspondence Instruction, ———_ 


120 Liberty Street, 


NE VW YORK, Ue SS. 7- 
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CREAGHEA D ENGINEERING CO., ESTASLIONED A CENTURY AGO. 


a eS JESSOP’S STEE 
| Manufacturers of Line Material, 


> Arc Light Construction For TOOLS, DRILLS, DIES, ete. 


Material, All Kinds | Manufactory, $ HEFFIELD. ENG. 


E 5 1 JOHN ST., N. Y, 
Cre AGHEAD FLEXINLE BRACKETS Creaghead Mast Arms, Y 
(Patented) Inoutmigs SOLICITED. Stock. Wm. Jessop & Sons, Lii 
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= Westin ghouse 


GAS ENGINES 
FOR POWER == 


We make them. Our design 
has been thoroughly tested, 
and is known to be all that Ẹ 
is desired. 9 
Most simple, most economical | 


and satisfactory, because ER 
may be aaa? by moane persons. 
Send for our new catalogue. 


; Church, Kerr & Co., Engineers, 
Westinghouse Machine Co., Manufacturers. 


Works at Pittsburg, Pa., and Chicago, Ill. 


OFFICES : 
New York, Boston, Chicago, Pittsburg, Detroit, Philadelphia. 


D9O9O9O909O0O90HO8OO 
THE NaMEOF Westinghouse sa suarane 


I 
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For testing all kinds of batteries, in 
cluding storage batteries. 


5,000 now in daily use. 


Recommended especially for Tele- 
phone Inspectors. 


The only convenient and practica: 
instrument for the purpose. 

\ It is indispensable to those using 
batteries and having the care of them. 
Warner's Pocket Battery Gauge is 
Jj the size of an ordinary watch—easy to 

3 Jf carry withyou. 


Price, $5.00. Discount to 


NOTE.—Extra charge of $1.00 for pocket gauge 
specially woune 1e testing single cells ot 
storage batteri 


THE STANDARD ELECTRIC TIME CO., "BEERS Bun: cone 
KochW oven Wire Tube Dynamo Brosh a a a a coats 


GOLDMARK & WALLACE, Agents fer U, $. THE ELECTRIC 
121 Worth Street, Now York. | | j RICAL BNGINEER. 


66 99 
A Tome That Tells of Tools. —- 
All about every known Tool, large and small, and 
its uses, size, weight, and present market price. Every 
— Tool described and illustrated by fine and 
‘| meod accurate cuts. Send at once for MONT- 
i CATALOGUE GOMERY & CO.’S thoroughly up to date a$ 
j TOOL CAT ALOGUE'for 1898.‘ 510 pages we 
wom With index. Pocket size 64x44, rounded $: 
mm edges and stitched covers. Every fore- 
man of workshop or factory should have 
a copy. Mailed for 25 cents by 


MONTCOMERY & CO, 
105 FULTON STREET, NEW YORK. 


ey ee Ee aT ee ad ne ee ee 
Saha oe 
pir: 
Ga Fe 
Ry 
at" 
A ———— D TE S - ) : = . - n x a i 
; x Ž ; 8 x 
EE West in gI ouse n 
~ = $ ; x $s 
— ; te | 
———— it 
-_—_ <a mr 
beebe . A f g F 
ae 
~ : % Af 
TST URES: | 
a AE DEE 
SL 
Oe FAT rss 
5 pia 
Westinghouse Electric | 
& Mfg. Co., Pittsburg, Pa. 
NEW YORK, 120 Broadway. . PHILADELPHIA, Land Title Building. Se $ 
ATLANTA, GA., Equitable Building. PITTSBURG, Westinghouse Building. HORRE | 
AUSTIN, TEXAS, ST. LOUIS, American Central Building. 
BOSTON, Exchange Building. SAN FRANCISCO, Mills Building. 
1 Ser BUFFALO, N. Y., Ellicott Square Building. SYRACUSE. N. Y., Bastable Building. 
CHICAGO, New York Life Building. : TACOMA, WASH., 907 Pacific Avenue. 
— CINCINNATI, Neave Building. DENVER, Mountain Electric Co. 
CANADA, AHBARN & SOPHR, OTTAWA CANADA, Se ae 
MEXICO, G. & 0O. BRANIFF & CO., CITY OF MEXICO. FESE PAS 
WESTINGHOUSE ELECTRIC CO., LTD., 82 Victoria Street, LONDON, 8S. W., ENGLAND., 
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ROUSE-HINDS ELECTRIC CO,switcres 


Main Office and Works, Syracuse, N. Y. New York Office and Warehouse. 23 Dey St. 


STEEL OUR MUSIC WIRE HAVING HIGH TENSILE 


| STRENGTH AND ABSOLUTE UNIFORMITY 
SPRING 


IS EXCELLENT FOR SPRINGS... 
WIRE eee om 
| Solicited. 209 BOWERY, NEW YORK. 


HAMMACHER, SCHLEMMER & CO., 


DYNAMOS RIKER 


ae only 


Solicited. 


= 
e Agents O 

a Wanted, =z 

=- THE STANDARD re: RUDDA INSULATION. 

A M | i8859—Paris Exposition Medal 1893— World's Fair Medal for 

” Gn for Rubber Insulation. Rubber Insulation. 

z © . .« Sole Manufacturers of... 
mMm : 

; JOKONITE 13E 
2 TAPE, 


Candee Weatherproof Wires, 
Manson Tape. 


ope THE OKONITE CO., Ltd. 


YORK STREET, | 4-Denanr Cuesven; | Managers. 253 BROADWAY, 
BROOKLYN. Wi. Homans, Sout Seat NEW YORK 


WRITE TO 
FERRACUTE ffon. 0. 


BRIDCETON, N. J., U.S.A, 


FOR CATALOGUE OF 


Dave ve a ae 
BELTING ST, LOUIS, MO. 
5 \18 Liberty St. 164 Summer St. 129 No. Third St. 
And other Sheet Metal Tools for all kinds of ‘ew York, N. Y. Boston, Philadelphia Pa. 
ELECTRICAL WOREK, 


Especially the Cutting aiid Notching of > PEBER WELLS, 


— Ve For Iron and 
ARMATURE DISCS. }| 4 fier bane, 
also of . ROTY PES. 
155 William Street, New York. 


ENGINES Z 
MOTORS ETC. Set” forkstatls 


WROUGHT [RON DRIDE COMPANY Iron and Steel Bridges 


+ 


F. M. WYANT Treas. and Cen’! Manager 


LONG DISTANCE TELEPHONE. ; 
WESTERN UNION and POSTAL TELEGRAPH WIRES. CANTON. OHIO. 


Girders, ae nd. Roofs 
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